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I  ORE  WORD 


The  guiding  concept  of  this  series  has  been  to  provide  quality  bibliographic  accessi¬ 

bility  to  a  highly  specialized  body  of  literature  —  the  scientific  '  Jits  of  research  supported  by  the 
U.  S.  Air  Force  in  university,  industrial  and  other  laboratories  orldwlde.  Among  the  objectives 
have  been  completeness,  convenience  and  usefulness.  Completeness  has  been  sought  by  comprehen¬ 
sive  literature  searches  performed  by  the  Library  of  Congress  staff.  Convenience  has  been  pro¬ 
vided  by  the  kinds  of  indexes  included,  making  it  possible  to  find  citations  by  reference  to  contract 
numbers,  for  example,  in  addition  to  authors,  subjects,  and  institutions.  Usefulness  has  been 
having  a  separate  information  channel  lor  Air  Force  research,  packaged  for  ready  reference. 

This  bibliographic  series  has  met  these  objectives.  When  it  began,  its  only  alternative 
was  not  doing  it  at  all.  Since  then  0  e  Defense  Documentation  Center  system,  in  conjunction  with 
the  Clearinghouse  for  Federal  Scientific  and  Technical  Information,  has  broadened  its  services, 
has  become  largely  automated,  and  is  in  a  position  to  assume  many  of  the  fun  .-tlons  of  this  series. 
Thus  it  is  now  possible  to  say  that  while  the  series  is  desirable,  its  function  is  no  longer  exclusive. 
Therefore,  this  volume,  covering  1965,  will  be  numerically  the  last  in  the  series.  Another  volume, 
covering  1963-1964,  wiU  appear  later.  While  the  services  of  DDC  and  CFSTI  may  not  be  as  immedi¬ 
ately  accessible  as  these  volumes,  it  is  believed  that  most  of  the  users  of  this  series  will  be  able  to 
meet  their  requirements  using  them.  Limited  literature  searches  are  available  from  DDC,  for 
example,  at  no  charge  to  qualified  requestors.  The  public  will  find  that  the  Clearinghouse  otters 
somewhat  comparable  services.  Inquiries  may  be  directed  to  DDC,  Cameron  Station,  Alexandria, 
Va.  22314,  and  to  CFSTI,  U.S.  Dept,  of  Commerce,  Springfield,  Va.  22151..  Descriptions  of  their 
complete  services  are  available  on  request. 

I  wish  to  extend  to  the  Special  Bibliographies  Section  of  the  Science  and  Technology  Dl vision 
ot  the  Library  of  Congress  the  thanks  of  AF06R  and  of  users  of  A F06R- supported  research  for  a 
most  competent  undertaking.  Harold  Wooster  deserves  special  credit  for  planning  and  guiding  this 
series  through  its  various  volumes.. 


William  J.  Price 
Executive  Director 

Air  Force  Office  of  Scientific  Research 
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PREFACE 


Penultimate  Prolegomenon 

It  is  with  deep  regret  that  I  announce  that  1965,  the  year  reported  in  this  volume,  will  be 
the  last  year  of  this  series.  One  more  volume  will  be  issued  early  in  1970  to  cover  the  period  1963- 
1964  and  complete  the  set,  but  no  later  volumes  are  anticipated. 

This  series  has  set  a  siandard  of  bibliographic  excellence.  Excellence,  unfortunately,  costs 
money  and  takes  time.  Not  all  that  much  money,  and  perhaps  not  all  that  much  time  but  enough  to 
make  it  impossible  to  continue  to  support  this  effort.. 

The  principal  loss  to  the  military,  library  and  scientific  communit.  -  will  be  the  convenience 
of  having  all  AF06R  publications  during  a  given  period  brought  together  in  on  -onveniently  indexed 
volume.  The  established  abstracting  and  indexing  services  will  continue  to  include  open  literature 
publications  by  AF06R-  sponsored  scientists  and  engineers.  And  all  AF06R  publications  should  be 
announced,  now  as  in  the  past,  in  U.  S.  Government  Research  and  Development  Reports,  published 
semi-monthly  by  the  Clearinghouse  for  Federal  and  Scientific  Information  at  a  subscription  price 
of  $30. 00  a  year. 


This  is  the  eighth  volume  of  a  continuing  bibliographic  series,  and  includes  within  the  limita¬ 
tions  of  the  law  of  diminishing  returns,  abstracts  of  all  technical  reports,  journal  articles,  books, 
symposium  proceedings,  and  monographs  produced  and  published  by  scientists  supported  in  whole  or 
in  part  by  the  Air  Force  Office  of  Scientific  Research  during  the  calendar  year  1965.,  Previous  pub¬ 
lications  in  this  series  have  been: 

Vol.  I  (1950-1956),  Issued  in  1961 
Vol.  n  (1957-1958),  Issued  In  1964 
Vol.  m  (1959),  Issued  in  1965 
Vol.  IV  (1960),  Issued  In  1966 
Vol.  V  (1961),  Issued  in  1967 
Vol.  VI  (1962),  Issued  in  1968 

The  Air  Force  Office  of  Scientific  Research  supports  fundamental  resea’'ch  in  tjie  six  major 
scientific  disciplines:  phvsics,  chemistry,  engineering  sciences  (subsuming  electronics,  meclanics, 
and  propulsion),  li'e  sciences  (both  biolo^cal  and  behavioral,  but  not  medical),  mathematics,  and  the 
information  sciencf  s.  Thus  the  publications  abstracted  herein  are  multi-disciplinary,  their  common 
link  being  task  si?)port  by  AFOSR. 

Sources  Searched 

References,  reports,  and  clues  to  the  existence  of  reports  were  found  by  searching  the  indexes 
and  report  collection  of  the  Air  Force  Office  of  Scientific  Research  Technical  Library,  and  the  collec¬ 
tion  of  the  Defense  Documentation  Center.  Detailed  searches  were  made  of  each  contract  file  in  the 
several  AFOSR  Directorates.  In  addition,  cover- to- cover  searches  were  made  of  over  300  scientific 
journals  issued  mostly  in  the  time  period  1965-1968. 


Form  of  Entry  and  Arrangement 

Inherent  in  the  organization  of  this  book  is  the  concept  of  the  reports  within  a  contract  as  an 
unanalyzed  monographic  series.  Reports  are  posted  chronologically  and/or  alphabetically  under  con¬ 
tracts,  these  in  turn  under  departments  or  laboratories,  and  these  under  contractors.  This  does,  in 
fact,  provide  a  rough  subject  grouping  with  the  detailed  subject  index  leading  into  clusters  of  like 
reports. 

The  abstracts  are  indentifled  by  item  numbers  and  are  listed  under  the  numbers  in  the  indexes. 
The  form  of  entry  is,  in  general,  that  being  used  for  DDC  catalog  cards  i.  e. ,  source  of  the  document; 
title,  personal  author,  if  any;  date;  pagination;  report  number;,  contract  nuinber;  and  accession  number. 


v 


The  erne!  exception  ic-  OOC  iorm  ot  entry  is  that  the  primary  entry  is  by  the  parent  organization 
fcUoved  by  the  name  of  'he  specinr  laboratory  or  important  subtlivlsion.. 


AvailabUtty  of  Reporte 

The  principal  accession  or  control  numbers,  which  indicate  the  locations  of  reports  in 
collections  are 


AD  ASTtA  Document  or  Act°sstoned  ament' 

(available  at  DDC,  Defense  Documentation 
Center),  Cameron  Station,  Alexandria, 

Virginia  22314 

PB  Publication  Board  for  sale  by  the 

Clearinghouse  for  Federal  Scientific  ai  •• 

Technical  Information  (CFSTI),  Sills 
Building,  5285  Port  Royal  Road,  Springfield, 

Virginia  22151.. 

The  fact  that  a  report  is  abstracted  in  this  book  means  that  a  copy  erf  this  report  existed  at 
the  time  the  abstract  was  written:  it  should  not  be  construed  to  imply  that  either  AF06R  or  the  Library 
of  Corigress  necessarily  has  a  copy  available  for  distribution.  Those  seeking  reports  should  do  so 
from  the  cited  agencies,  not  from  AFOSR. 


Indices 

A  detailed  subject  index,  arranged  alphabetically,  has  been  provided.  In  addition,  there  are 
a  contract  index,  an  AFOSR  control  number  Index,  and  a  personal  author  index. 
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Aarhus  U..  (Denmark). 

ORTHOGONAL  POLYNOMIALS  IN  2  OR  n  VARIABLES, 
by  T.  Busk.  Final  rept.  Jan.  1,  19S0-May31,.  1965, 

7p.  incl.  dlagrs.  (AFOSR-65-1568)  (AF  61(052)322) 

Unclassified 

In  order  to  provide  a  tool  for  handling  numerical, 
multivariate  problems  attempts  have  been  made  to  con¬ 
struct  a  general  interpolation  formula  in  n  variables  for 
an  arbitrary  set  of  arguments.  This  means  that  the 
formulas  should  not  be  restricted  to  intersections  of 
parallel  lines,  but  can  be  spread  in  an  arbitrary  way  in 
the  plane  or  n-dimeusiu.nai  space.  In  order  for  a  for¬ 
mula  of  this  type  to  be  considered  satisfactory,,  it  must 
fulfill  the  following  requirements;  (1)  The  formula  must 
be  symmetric  in  the  arguments  and  (2)  When  the  argu¬ 
ments  are  placed  in  accordance  with  a  simple  pattern, 
the  formula  ought  to  be  simplified  correspondingly, 
preferably  to  some  known,  well-established  formula. 


Advanced  Kinetics,  Inc.  ,■  Costa  Mesa,  Ca!lf.. 

STUDIES  ON  THE  INTERACTION  OF  UGHT  AND 
PARTICLE  BEAMS.  Final  rept.  Aug.  1,  1964  ‘•^b.  28,; 
1965.  Mar.  5,  1965  [23jp.  incl.  illus.  diagrs.  table, 
refs.  (AFOSR-65-0492)  (AF  49(638)1359)  AD  614790 

Unclassified 

Theoretical  and  experimental  studies  were  conducted 
on  the  interaction  of  coherent  electromagnetic  waves 
with  matter  in  high  magnetic  fields.  Verdet  coefficients 
for  10  optical  media  at  A  ^  6328A  were  determined 
(Appl.  Optics,  V.,  4:  253,  1965).  The  interaction  of 
coherent  electromagnetic  waves  with  macroscopic 
particles  was  also  studied. 


Advanced  Kinetics,  Inc. ,  Costa  Mesa,  Calif. 

FARADAY  ^IFFECT  AT  OPTICAL  FREQUENCTES  IN 
STRONG  MAGNETIC  HEIXS,  by  R  W.  Waniek,  N. 
George,  and  S.  W.  Lee.  (1965]  (7jp.  incl.  illus.  dlagr. 
table.  (AFOSR-65-1140)  (Bound  with  Ito  AF03R-65- 
0492;  AD  614790)  (A  F  49(658)1 359)  AB‘619134 

Unclassified 

Also  published  in  Appl.  Opt. ,  v,  4-  253,  Feb.  1965 

Direct  measurements  of  rotary  power  at  6328A  are  made 
for  several  optical  materials  subjected  to  transient 
fields  up  to  400  k-oersteds.  The  Verdet  coefficients 
for  these  materials  are  extended  into  the  very  high- field 
region.  The  angle  of  rotation  of  the  plane  of  polarization 
vs  magnetic  field  is  also  plotted  in  a  graph.  These  data 
have  an  estimated  accuracy  of  ±  5^>. 


AeroChem  Research  Labs.  ,•  Inc. ,;  Princeton,  N.  J. 

ENHANCED  CHEMICAL  ENERGY  TRANSPORT  EFFECTS 
ON  CONVECTIVE  HEAT  FLUXES  IN  THE  HYDROGEN- 
OXYGEN  SYSTEM,  by  D.  E.  Rosner.  [1965]  (3]p.  incl. 
diagrs.  refs.  (AFOSR-65-2265)  (AF  49(638)1138) 

AD  629247  UncUsslfied 

Also  pubHshed  in  Combust,  and  Flame,  v.  9;  199-201, 
June  1665. 

The  effects  of  Lewis  number  greater  than  unity  on  con¬ 
vective  heat  flux  in  the  hydrogen- oxygen  system  has  been 
estimated.  It  is  seen  that  the  maximum  value  of  the 
Le^  1  heat  transfer  enhancement  increases  at  reduced 
pressures  and  always  at  near- stoichiometric  conditions. 

In  the  pressure  range  of  10  to  100  atm,  this  enhance¬ 
ment  increases  with  Increasing  wall  temperature.  Hiese 
estimates  reveal  the  extent  to  which  current  prediction 
techniques  systematically  under-estimate  convective 
energy  transfer  rates  in  chemically  reacting  rocket 
motor  systems  due  to  this  cause  alone  (Lej  >  1).  In  the 
hydrogen- oxygen  system  this  effect  is  seen  to  be  typically 
larger  than  5%  at  chamber  conditions.  Larger  values 
may  be  achieved  in  the  vicinity  of  the  rocket  nozzle 
throat  owing  to  the  fact  that  pressure  levels  are  lower 
there,  yet  viscous  dissipation  produces  large  H  atom 
concentrations  within  the  boun^ry  layer.. 


AeroChem  Research  Labs. ,  Inc. ,  Princeton,  N.  J.. 

THE  OXIDATION  OF  PYROLYTIC  GRAPHiTE  AT 
TEMPERATURES  OF  1400'  -  1800'F  AND  AT  AIR 
VELOaTTESOF  25- 100  CM/SEC,  by  D.  E.  Rosner 
and  H.  D.  Allendorf.  [1965]  [2]p.  incl.  dlagr.  (AFOSR- 
65-2489)  (AF  49(638):i.38  and  AF  49(638)1195) 

AD  628276  UnclasslRed 

Also  polished  in  Jour..  Electrochem.  Soc. v.  112: 
(645-664]  June  1965. 

Several  questions  relating  >o  the  high- temperature  oxida¬ 
tion  kinetics  of  pyrolytic  graphite  which  were  raised  by 
M.  Levy  and  P.  Wr.Tg  (.lour..  Electrochem  Soc.,  v..  Ill:' 
1088-1091,  1965)  are  discussed  from  the  point  of  view  of 
current  Investigations  in  the  laboratory  of  Rosner  and 
Allendorf.  Topics  include:  Departures  from  Arrhenium 
behavtor;  kinetics  of  the  attack  of  graphite  by  atomic 
oxygen;  and  dlffuslonal  effects  for  exothermic  surface 
reactions. 


AeroChem  Research  Labs. ,  Inc. ,.  Prin'  eton,  N.  J. 

TRANSPIRATION  COOLING  WITH  CHEMICAL  RE¬ 
ACTIONS,  by  D.  E.  Rosner.  (1965]  (27 Ip.  incl.  diagrs. 
tables,  refs.  (APOSR-65-2266)  (SponsoriKl  jointly  bv 
Air  Force  Office  of  Scientific  Research  under  AF  49(638)- 
1138  and  General  Motors  Corporation)  AD  626367 

UnelauJifted 
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AIbo  published  tn  Pyrodynamics,  v.  2:  221-247,  1965. 

Protecttng  a  surface  by  actually  passing  the  coolant 
through  it  Is  known  to  be  a  highly  efficient  technique 
and  may  provide  the  only  feasible  method  of  preventing 
luterial  failures  in  regions  of  extreme  convective  heat 
flux.  While  transpiration  cooling  has  not  in  the  past 
provided  a  practical  solution  to  some  problems  (e.  g. , 
turbine  rotor  blades)  owing  largely  to  structural  con¬ 
siderations,  the  approach  holds  promise  fur  non- 
rotating  systems  (e.  g. ,  stators,  ramjet  components)  in 
which  the  dominant  heating  mechanism  is  convective. 

In  the  present  paper,  transpiration  coolant  requirements 
are  examined  for  gas/'solld  systems  tn  which  Uie  thermal 
eflects  of  chemical  reactions  must  be  taken  into  account. 
For  example,  a  coolant  may  undergo  phase  change  and 
chemical  decomposition  in  passage  through  the  wall  it¬ 
self.  This  would  alter  the  effective  heat  absorption 
capability  of  the  coolant  and  the  mean  molecular  weight 
of  the  effluent  gas.  Further  chemical  reaction  may 
occur  when  the  coolant,  vapors  (or  decomposition  prod¬ 
ucts)  mix  with  the  hot  gases  in  the  external  boundary 
layer.  In  general,  both  processes  will  (1)  influence  the 
amount  of  coolant  required  to  maintain  a  prescribed 
surface  temperature,  and  therefore  (2)  significantly 
alter  the  relative  merlls  of  possible  coolants.  As  such, 
thermochemical  offects  are  of  great  practical  Interest. 
Simple  computational  techniques  and  numerical  examples 
are  given  here.ii,  together  virith  a  discussion  of  several 
factors  govermng  the  rates  of  these  chemical  reactions. 
(Contractor's  abstract) 


AeroChem  Research  Labs. ..  Inc. ,  PrliKetou,  N.  J. 

CONTRIBU'nONS  TO  THE  THEOnY  OK  INTERF AtTAL 
RATS  PROCESSES  IN  FLOW  SYSTEMS,  by  D.  E. 
Rosner.  Final  rept.  Dec.  il,.  19ei-Dcc.  10,  1S65. 

Dec.  27,  1965.  7p.  Incl.  refs.  (Heot.  m  TP- 1 26) 
(ArOSR-65"2943)  (AF  49{6.7B)1«3«)  AD  623132 

Vsiclaf  slfloJ 

A  synopsis  Is  prese.ited  of  a  4-yr  lasii  ascean  h  pro¬ 
gram  on  the  theory  oi  interiacla!  rate  professes  in  flow 
systems.  A  chronological  list  is  provided  of  15  .-e-. 
Bultiiig  publications  relevant  So-  (1)  int'’rpfetatioii  of  arc- 
tunnel  and  combustion  torch  test  res'iHs  (Iveat  flux, 
ablation  rates),  (2)  design  of  advanced  ri-entry  heat 
protection  systems  (radiation,  transpirHlton  rooUng), 

I'i)  instrumentation  for  probing  high-speed  fl.vwi,  for 
local  atom  concentrations,  (4;  determination  of  heti-o- 
geneous  kinetic  conatants  In  flow  reactors,  md  (51  ex¬ 
tensions  of  heat-mass  transfer  theorv  (Coniractor'.s 
abstract) 


Published  tn  Tenth  Symposium  (Internat'l. )  on  Corabus- 
tion,  Cambridge  (Gt.  Drit.)(Aug.  17-21,  1964), 
Pittsburgh,  Combustion  Inst. ,.  1965,  p.  764-' 65.. 

It  is  possible  to  make  a  simple  quantitative  estimate  of 
the  effect  nf  hign  H-atom  mobility  on  the  prediction  of 
convective  heat  fluxes  from  electrically  boosted  flame 
gases.  It  is  shown  that  Le  -  1  predictions  systemancally 
underestimate  the  heat  flux  by  a  factor  which  can  easily 
amount  to  20%  or  more. 


AeroChem  Research  Labs. ,;  Inc. ,  Princeton,  N.  J. 

THEORY  OF  INTEKFACTAL  RATE  PROCESSES  IN  FLOW 
SYSTEMS  (Abstract),  by  D.  E.  Resner.  [1965]  !2jp.' 
(Bound  with  its  AFOSR-65-2238)  (AF  49(638)1138) 

Unclassified 


Chemical  kinetic  and  energy  transfer  consequences  of  the 
Interplay  between  convection  diffusion  and  heterogeneous 
chemical  reactions  are  under  investlgaHon.  Recent 
quantitative  studies  of  the  effect  of  the  interfacia)  mass 
velocity  (the  Stefan- Nusselt  flow),  normal  to  surfaces 
undergoing  heterogeneous  reaction,  on  the  apparent 
kinetics  of  such  reactions  are  described.  A  simple 
algebraic  model  has  been  developed  which  enables  all 
pertinent  non-dimensional  reaction  rate  coefficients  to 
be  obtained  over  the  entire  range  from  reaction  rate 
(chemical)  control  to  diffusion  control  for  one- step 
irreversible  heterogeneous  reactions  of  arbitrary  kinetic 
order,  austrative  results  are  presented  for  the  case 
of  turbulent  boundary  layers  on  Hat  surfaces  undergoing 
ilrst  order  reaction.  The  Stefan- Nusselt  flow  results 
appeared  to  (1)  destroy  the  time- honored  notion  that  dif- 
fusional  Umitations  ultimately  cause  all  surface  reactions 
to  masquerade  as  first  order  reactions;  (2)  introduce  a 
connection  between  the  profile  drag  on  reacting  surfaces 
and  the  true  kinetics  of  the  reaction;  and  (3)  leave  un¬ 
altered  the  form  of  a  potentially  useful  relation  between 
(hi-  power  required  to  maintain  a  reacting  surface  at  a 
prescribed  temperature  and  the  true  kinetics  of  the 
chsiii'cal  reaction  at  that  temperature.  Applications  of 
the  th'-ory  to  specific  heterogeneous  reactions  (e.  g. ,  oxi¬ 
dation,  chlorinabon,  chemical  vapor  plating)  are  facili¬ 
tated  by  the  compilation  of  representative  values  of  the 
rsw.ss  transfer  parameter  B^jj.  The  errors  committed 


by  neglecting  the  Stefan- Nusselt  flow  are  discussed  for 
the  high  temperature  oxidation  nf  graphite  and  molybede- 
nuniiiiair.  The  results  of  the  theory  emphasize  their 
generality  as  well  as  the  physicochemical  conditions  under 
which  simple  computational  procedures  are  likely  to  be 
acceptable 
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AeroChem  Research  Labs. ,  Inc. ,  Princeton,  N  J 

DISCUSSION  OF  R,  M.  DAVIES' PAPER-  HEAT  TRANS¬ 
FER  MEASUREMENTS  ON  ELECTMCALLY  BOOSTED 
FLAMES,  by  D.  E.  Rosner,  [1905]  |2jp.  (AF  49(638)- 
1138)  Unclassified 


AeroChem  Research  Labs  <  Inc. ,  Prlnce'on,  N  J 

HIGH- TEMPERATURE  KINETICSOF  GRAPHITE  OXIDA 
TION  BY  DISSOCIATED  OXYGEN,  bv  D  E.  Rosner  and 
H.  D  Allendorf.  |1965|  |2|p.  incl.  diagrs.  refs 
(AFOSR-65-2499)  (A F  49(6.38)1195)  AD  628282 

Unclassified 
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Ajw  publiahed  ta  AtAA  Jour. .  v.  3:  1523-1523.  Aug. 

A  rcpoi-*  is  given  of  preliulnar;  researches  on  the 
true  Idnettcs  of  the  hijh-ten^rature  oxidation  of  graph¬ 
ite  by  atomic  and  .Tiolecular  oxygen.  Implications  of 
the  results  on  ablation  analyses  are  discussed 


AeroCheir.  Researcn  Ubs. ,  Inc. ,  Princeton,  N,  J, 

KINEnC  AND  AERODYNAMIC  ASPECTS  OF  THE 

PARTULLY  DISSOCI- 

ATEt  GASES,  by  D.  E.  Hosr.er  and  H.  D.  AUeodorf 
Final  r^t.  Nov.  15,  1962-Nov.  14,  iges.  Dec.  3 
1965, 20p.  i.nrl  diagrs.  refs.  (Kept.  fw.  Tl*-124)  ' 
(ABOSR-66-0146)  49(638)1195)  AD  628515 

Unclassified 

A  synops-.s  is  presented  of  the  most  significant  results 
of  a  3-yr  reswrch  program  carried  out  on  the  oxidauon 
Mnehcs  of  refractory  materials  in  dissociated  gases 
Microvrave-discharge  fast  flow  system  techniques, 
coupled  wlto  electrical  resistance  heating  and  monlioring 
of  the  .eacting  specimens  were  used  throughout  Ex- 
perimental  results  are  included  lor  the  attack  of  (1)  poly- 
ctystall  ,ie  molybdenum,  tungsten,  graphite,  iridium 
and  vitreous  boron  by  atomic  oxygen,  (2)  oolvcrviitalline 
molybdenum  and  nickel  by  atomk^Uorine,  and^^Sy! 
c^stolline  m^olybdenum  by  hydroxyl  radicals.  Reactanl 
0  001  to  pressures  were  of  the  order  of 

temperatures  were  within  the 
rango  400  to  260u  K,  A  chronological  list  is  provided 
^  Pubhcalons  and  11  reports  describing  these  re- 
i^ts  and  the  underlying  methods  in  greater  detail. 
(Contractor’s  abslract) 


AeroChem  Research  Labs. ,  Inc. ,  Princeton,  N.  J. 

»*0LYBDEWJM  B’- 
E.  RosnerandD.  J. 

(APMR-6»-0357)  (AP  48(633)11^ 

UncUssUled 

Jour.  Phys.  Chem.,  t.  09:  4290- 

^‘fh  tto  molybdenum  sui^ices 

by  both  atomic  and  diatomic  chlorine  have  been  studied 

coijled  wtto  electrical  resistance  heating  and  monitoring 
^  E»PerimenS  results  are  ^ 

report^  ^  surface  temperature  nnge 

from  4<W  to  1530  K,  at  reactant  partial  pressuresof  the 

ofltck^i  *"  “atrast  to  the  behavior 

Of  niclccj^  dssoaation  markedly  increases  the  chlorina- 
bon  probability  of  molybdenum  over  the  enttre  tempera- 
ure  ra^^uvesligate^  the  enhancement  being  of  the 
lOOO-K.  The  high  Action 

probability  for  Cljtg)  attack  of  high- temperature  nickeL 
McKinley  and  Shuler,  has  been 
Associated  chlorine,  the 

ratio  of  the  nickel  chlorination  rate  to  the  Cl  atom  re- 
*“*>  decreasing  surfiice 

temperature-on  420 'K  nickel  filaments  the  recorobina- 

ttons  of  these  results  wdth  regard  to  dissociative  ad- 
w^fion  on  and  evaporation  from  nickel  and  molybdenum 
surfaces  are  discussed  in  the  light  of  available  Idnettc 
and  therroochemlcal  data  for  these  and  related  betero- 
geneous  reactions.  (Contractor's  abstrEct) 


AeroChem  Research  Labs, ,  Inc. ,  Pnnceton,  N.  J. 

OXIDATION  OF  CARBON  BY 
ATOMIC  OXYGEN,  by  D.  E.  Rosner  and  H.  D. 

Allendorf.  fl965]  Mjp,  incl,  diasrs  refs  fAPO^R 
S5-0350)  (AF  49(6^)1195)  AD  632227  UncfaS 

Also  published  in  Cirbon,  v..  3-  153-156,  1965, 

The  true  kinetics  of  the  attack  of  high  temperature 
graphite  by  both  atomic  and  diatomic  oxygen  have  been 
studied  usii.g  microwave  discharge-fast  flow  system 

temperature  range  1100”K- 
2000  K  the  oxidation  probability  for  O-atom  attack 

is  Hr  between  5  and  as  much 

as  80,  (2)  ^sses  through  a  maximum  in  this  ‘emperature 
ranp,  as  does  the  O2  attack  probability  on  same 
surface,  and  (3)  is  independent  of  oxygen  pa  lal  pres¬ 
sure  fcorresponding  to  a  first  order  re-Htio,  ;  m  con¬ 
trast  to  the  kinetic  order  of  Uie  Oo/ca.-bo.i  reaction. 
Several  mechanistic  implications  of  these  results  are 
onefly  discussed.  (Contractor’s  abstract) 


AeroChem  Researc  j  Labs. ,  Inc. ,  Princeton,  N.  J.. 

AERODYNAMIC  ASPECTS  OF  THE 
A  TED  gases  Wbs^'it)?^ 

2S1a^JS& 

ne  true  kinetics  of  the  attack  of  refractory  materials 
wa^a?°“s  ^'■®®  "‘“cals  are  being  studied  using  micro- 
mtntaf  ^yst®"'  techniques.  Experi¬ 

mental  results  are  reported  for  the  attack  of  graphite  by 
O-atoms  (AeroChem  TP- no,  Mar.  22.  1965  CARBni/- 
TO-llf  "r  '^•(8)'(AeroChem' 

I*'  li/,  July?,  1965,  Jour,  Phys.  Chem.  -  in  oressi 

In  Re  surface  temperature  range  UOO®- 2000  "K  the 

B*-aPhl’te  is  as 

is  much  ai  sTflfn  '’®‘*®®»  5  and 

®®®''  'brough  a  maximum  in  this 
te.'nwrsture  range,  as  does  the  O2  attack  probability  on 
t  t  same  surface;  and  (3)  is  independent  of  oxygen  pf  rtial 
pressure  (corresponding  to  a  first  order  reaS  in 
if  ‘’’w  °2/®arbon  reaction.  Several  iraplicaHons 

of  these  results  arc  briefly  discussed,  with  particular 
emphasis  on  the  design  of  heat  protection  systems  for 
lifting  re-entry  vehicles.  Experimental  results  are  re- 
pjrled  on  (ho  attack  of  molybdenum  by  OH- radicals 
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A'rmed  tram  9ie  redoctloa  of  by  H-atoma. 

MofybAvuia^  U  alao  attacked  by  atomic  eklortiie  at  a 
rate  vMai  Kreatly  exceeds  tbe  oorrevondiag  reaetton 
r*Ie  vitti  CtdoriimtiOD  probabillttes  are  pre- 

seued  over  tjie  eorfiiee  temperature  range  400*  to 
mS'C.  In  otmlrast  to  tbe  bebavlor  of  Mekel,  dissocl- 
atlofi  markedly  tnereases  tbe  ehlorlaatlon  prcdiabUity 
of  Budybdenum  over  tbe  entire  temperature  range 
Inveatlgated,  the  enhancement  being  of  the  order  to 
lOO-fdld  at  abom  1000*11.  The  implications  of  these  re¬ 
sults  with  re^rd  to  dissociative  adsorptioo  aad  evapora¬ 
tion  are  discussed  in  the  light  of  avail^e  kinettc  and 
thermoehemical  daa  for  these  and  r^ted  heterogene¬ 
ous  reaettons. 
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Aerojet- General  Corp, ,  Snc.-amento,  CaUf. 

SURFACE  RATE  PRUCESSIS  AND  SENSITIVITY  OF 
HIGH  EXPLOSIVES,  by  R.  F.  Chaiken  and  F.  J. 
Cheselske.  [1965]  |32]p.  inc'.  diagrs.  tables,  refs. 
(AFOSR-65-1622)  (Bound  with  its  AFOSR-65-ieoi; 

AD  458854)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)851  and  Office  of 
Naval  Research)  AO  623860  UncUsslfled 

Also  published  in  Jour.  Chem.  Phys. ,  v.  43:  3228- 
3238,  Nov.  1,  1965. 

The  nature  and  rate  o*  linear  surface  regression  of 
TNT,  RDX,  tetryl  and  t>ETN  studied  utilizing  a  hot 
plate  pyrolysis  technique  over  surface  temperature  : 
ranging  as  high  as  500  °C.  The  data,  when  compared 
to  similar  data  for  benzoic  acid,  suggest  that  the 
primary  surface  rate  process  appears  to  be  an  endo¬ 
thermic  melt-flow  hadng  an  apparent  activation  energy 
suggestive  of  heat  transfer  and  viscous  flow  as  a  rate 
controlling  step.  These  data,  when  used  as  a  measure 
of  surfSce  heat  dissipation,  correlate  very  well  with 
the  measured  values  of  impact  sensitivity..  Also,  they 
offer  an  eiqilanation  for  the  fact  that  attempts  to  corre¬ 
late  impact  and/or  friction  sensitivity  with  melting  point 
alone  could  lead  to  misleading  results  when  PETN  and 
RDX  are  considered,  (Contractor's  abstract) 
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Aerojet- General  Corp. ,  Sacramento,  Calif. 

ON  THE  EXTINCTION  OF  OPPOSED-JET  DIFFUSION 
FLAMES:  A  PHYSICAL  CRITERION  FOR  EXTINCTION, 
by  R.  F.  Chaiken.  [1965]  [29]p.  incl.  diagrs.  tables. 
(AFOSR-65-1625)  (Bound  with  its  AFOSR-65-1801; 

AD  458854)  (AF  49(638)851)  AD  623859  Unclassified 

A  physical  criterion  for  the  extinction  of  opposed-jet 
diffusion  flames  is  presented.  This  criterion,  '-.lien 
used  in  conjunction  ivlth  the  Spalding  theory  of  mixing 
in  opposed- gas  jets,  enables  the  apparent  flame  strengUi 
to  be  related  to  '1)  the  effective  maximum  chemical 
reaction  rate  in  the  opposed- jet  flame,  and  (2)  the 
laminar  flame  speed  of  an  equivalent  pre- mixed  diffusion 
flame.  The  derived  relationships  differ  somewhat  from 
similar  relationships  given  by  Spalding's  earlier  theo¬ 
retical  treatment  of  the  phenomena  in  the  thin- flame 


approxiiDaHos,  bu  do  yield  quouilitatively  stmtlar  re- 
sulu  when  lonpared  with  e^erimenlal  data  reported 
for  opposed- jet  dUfusion  Dames  involving  oxidattoo  of 
simple  hydrocarbons  and  ammonia,  (Contractor’s 
abstiacD 


Aerojet- General  Corp.,  Sacramento,  CaKf. 

investigations  of  the  MECHANISMS  OF  DE- 
OOMFOSITTON,  COMBUSTION,  AND  DETONATION  OF 
SOLIDS,  by  F.  J.  Cheselske.  Fliml  repL  Mar.  1964- 
Feb.  1965.  Mar.  IS,  1965  [245]p.  incL  iUus.  diagrs. 
tables,  refa.  (RepL  no.  0372-01 F)  (AK)SR-65-1801) 
(AF  49(638)851)  AO  458854  UncUsslfled 

TUs  report  summarizes  tbe  results  of  research  on  tbe 
mechanisms  of  decomposition,  detonation  and  combus¬ 
tion  of  solids.  Extensive  kinetic  studies  are  reported 
on  fl)  linear  surbee  regressioo  rates  of  solid  high  ex¬ 
plosives,  (2)  sublimation  of  ammonium  halides,  (3) 
thermal  decomposition  of  anhydrous  perchloric  acid,  and 
(4)  aprarent  flame  strength  measurements  on  NH3  with 
02>  ^2>  ^  ^2*^  ^  opposed- jet  diffusion  flame 

reactor.  Preliminary  phenomenological  studies  have 
been  carried  out  on  the  decomposition  of  pure  or  nearly 
pure  single  crystals  of  ammonium  perchlorate.  Theo¬ 
retical  studies  were  made  on  reactions  in  opposed- jet 
diffusion  flames.  New  models  were  developed  to  ex- 
pUtn  extinctioii  phenomena  in  solid  rocket  motors  and  a 
low  pressure  deflagration  limit  (Contractor 's  abstract) 
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Aerojet-General  Corp. ,  Azusa,  Calif. 

A  MODEL  FOR  LOW  PRESSURE  EXTINCTION  OF 
SOUD  ROCKET  MOTORS,  by  R.  F.  Chaiken.  [1965] 

[8]p.  incl.  dUgr.  Ubles,  refs.  (AFOSR-65-2166) 

(Bound  with  its  APOSB-65-1801;  AD  458854)  (AF  49- 
(&'l8)851)  AD  629026  UncUsslfled 

Also  published  in  AIAA  Jour. ,  v,  3:  1144-1146,  June 

TS?5^ - 

A  new  model  is  offered  as  an  expUnation  of  the  observa¬ 
tion  that  aluminized  ammonium  perchlorate  composite 
propelUnts  exhibit  a  low-pressure  burning  limit  that  is 
generally  higher  than  the  low-pressure  stable  deflagra¬ 
tion  limit  as  determined  in  a  .'jtrand  burner.  The  model 
resolves  some  of  the  difficulties  which  are  apparent  when 
attempting  io  identify  criteria  for  low  frequency  combus¬ 
tion  instability  with  low  pressure  extinction  criteria.  The 
model  also  enables  a  treatment  of  extinction  in  terms  of 
the  kinetics  of  the  propelUnt  flame  reactions,  yielding 
a  new  form  of  equation  for  reUting  L*  (ratio  of  chamber 
volume  to  nozzle  throat  area)  and  extinction  pressure, 
which  Is  in  satisfactory  agreement  with  the  available  data. 


Aerojet-General  Corp. ,  Sacramento,  CaUf. 
IMPUCATIONS  OF  A  STEADY-STATE  SCUD 
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PROPELLANT  OOMBUSHON  MODEL  TO  A  LOW 
PRESSURE  OEFLAGRAHON  unit,  by  R.  F.  Chaiken. 
fisesi  lip.  tncL  rcfa.  (Bound  witb  lu  AF06R-SS-1801: 
AD  4S88M)  (AF  4#(6M;OT7  UoclaMUIed 

Many  experimental  and  Ibeorettcal  aiiidlen  on  noUd 
propeiUnt  combasttoD,  have  led  to  a  concept  ol  combus¬ 
tion  in  wbich  tbe  solid  ingredienLi  ^sUy  under  tbe 
thermal  influence  of  a  flame  to  form  reactive  species 
which  then  underpa  gas-phase  redox  reactions  to  propn- 
^te  that  flame.  Tbe  mass-flow  and  energy  of  each 
reaction  in  tbe  burning  process  is  of  necesMty  aiupled 
to  each  other  by  the  conservatioo  equattons.  Several 
mathematical  models  of  varying  complexity  have  been 
developed  to  describe  tbe  steady- state  coupling  process, 
but  few  theoretical  studies  have  been  made  of  extending 
these  models  to  low  pressure  deflagration  limits.  A 
notable  exception  to  this  is  the  work  of  Johnson  and 
Nachbar  in  describing  the  pressure  deflagratioo  limit 
(PdjJ  of  bumiog  strands  of  ammomum  perchlorate  (AP) 

monopropetlant.  These  authors  attempted  to  ascrli>e 
the  low  Pq^  of  AP  strand  burmng  to  radiation  heat 

losses  from  the  burmng  surface.  A  somewhat  simpler 
approach  to  the  Pq]^  problem  can  also  be  obtained  from 
the  two- temperature  postulate  and  thermal- layer  treat¬ 
ment  of  steady- state  combustion.  This  treatment  of 
composite  propellant  burning  yields  a  generalized  burn¬ 
ing  rate  expression  in  terms  of  parameters  which  can 
be  readily  related  to  the  chemical  kinetic  processes 
occurring  during  combustion.  It  is  the  purpose  of  this 
note  to  show  *Jat  this  treatment  also  leads  directly  to 
a  minimum  burmng  rate  with  Implications  towards  a  low 
pressure  deflagration  limit. 


Aerojet- General  Corp. ,  Azusa,  Calif.. 

STUDY  OF  TBE  REACTION  OF  PENTABORANE  WITH 
HYDRAZINE  AND  SUBSTITUTED  HYDRAZINES,  by 
H.  V.  Sekleraian,  R.  W.  Lawrence,  and  G.  A.  Cuter. 
Final  rept  Mar..  1,  1962-Feb.  28,  1965.  Apr..  1965 
{41^.  inci.  iJlus.  diagrs.  tables,  refs.  (RepL  no. 

3015)  (AFOSR-65-1058)  (AF  49(636)1122) 

AO  619513  Unclassified 

Pentaborane  and  hydrazine  were  allowed  to  react  in  an 
inert  solvent  under  dilute  condittons.  The  process  in¬ 
cludes  an  initial  fast  reaction  followed  by  a  slow  reaction 
that  evolves  hydrogen  and  an  insolidile  solid  producL 
Tbe  hydrogen  evolution  was  found  to  be  flrst-crder  proc¬ 
ess  with  a  rate  constant  of  1. 74  e  0. 1  x  10*^  sec*l  at 
25  °C.  The  rate-determining  step  was  found  to  be 
dependent  only  on  the  hydrazine  concentration.  Traces 
of  hydrazine  are  believed  to  catalyze  tbe  decomposition 
of  a  postualted  soluble  intermediate  so  that  an  ionic-type 
mechanism  involving  acid-base  catalysis  is  proposed. 

The  reaction  in  the  gas  phase  yields  the  same  reaction 
products;  however,  the  reaction  is  considerably  faster. 
The  same  process  and  mechanism  holds  true  for  mono- 
methyibyilrazine  or  unsym-dimethylhydrazine  in  place 
of  normal  hydrazine.  The  products  of  these  reactions 
with  hydrazine  and  monomethyUiydrazlne  are  insoluble 
in  non-polar  solvents.  They  thermally  decompose, 
evolving  hydrogen,  and  they  are  believed  to  be  polymeric 
substances.  Attempts  to  obtain  a  definitive  structure 
for  tbe  insoluble  piquets  by  nuclear-magnetic- resom.ice 
techniques  a.-ui  high- resolution  infrared  analysis  were 
unsuccessful.  (Contractor's  abstract) 


Aerojet-General  Corp. ,  Azusa,  Calif. 

KINETICS  OF  THE  DECOMPOSITION  OF  ANHYDROUS 
PERCHLORIC  AaD,  by  D.  J.  Sibbett  and  I.  GeUer. 
|1965|[32|p.  incl.  diagrs.  refs.  (Bound  with  its  AFOSR- 
65- 1801;,  ,^D  458854)  (AF  49(638)566  and  Af  49(038)851) 

Unclassified 

Tht  icinetlcs  of  the  decomposition  of  gaseous  anhydrous 
acid  in  the  heterogeneous  range  between  165  and  256°C 
is  studied.  The  decomposition  reaction  appears  to  be  a 
surface  catalyzed,  consecutive  step  process.  The 
inihal  step  appears  to  be  HCIO^  +  HCIO^  -  H2O  •  Cl20y. 
The  decomposition  of  the  latter  species  appears  con¬ 
sistent  with  the  mechanism  suggested  by  FTginl, 

Colloccia,  and  Schumacher  for  Cl^O.^.  However,  the 
presence  of  water  is  believed  to  inhibit  the  surface 
reaction  by  competing  more  strongly  for  the  reactive 
sites  than  can  HCIO^.  As  the  concentration  of  adsorbed 
water  increases  the  reaction  HCIO4  +  HjjO  - 
H2O  ■  HCIO4  forms  a  relatively  more  stable  species 
than  the  anhydrous  acid.  The  decomposition  of  the 
monohydrate  is  believed  to  continue  until  ail  of  the 
species,  HCiO^  is  exhausted.  It  appears  possible  that 
a  relatively  minor  part  of  the  decomposition  proceeds 
by  a  gas  phase  resetion  under  the  conditions  of  these 
experiments. 


Aerojet-General  Nucleonics,  San  Ramon,  Calif. 

RESEARCH  ON  VOLTAGE  GRADIENTS  FROM  ELEC¬ 
TRON-ACOUSTICAL  WAVES,  by  C.  B.  Kretschmer, 

Final  technical  rept.  Mar.  1965,  29p.  incl.  iUus.  diagrs. 
tables,  refs.  (Rept.  no.  AN-1398)  (AFOSR-65'1044) 

(AF  49(603)1347)  AD  620223  Unclassified 

Experlmenlal  work  was  conducted  on  an  energetic 
argon-fed  hollow  cathode  arc.  Microwave  Interferometer 
measurements  at  1. 20  x  10^^  epe  gave  a  plasma  dep.sity 
of  1.8  X  10*^  electrons/cm®,  and  s,  ectroscoplc  line 
intensity  measurements  yielded  an  electron  temperature 
of  1. 1  ev.  The  voltage  gradient  along  the  arc  was  less 
than  0. 1  v/cm.  Since  a  voltage  gradient  of  10  to  20 
v./cm  is  required  to  produce  current  densities  of  the  ob¬ 
served  magnitude  in  a  plasma  with  an  electron  tempera¬ 
ture  of  1. 1  uv  by  ordinary  conduction,  it  *s  believed  that 
the  arc  current  Is  carried  by  electron.*;  which  are  trapped 
In  electron  plasma  waves  and  accelerated  to  high  velocity 
by  the  waves.  Attempts  to  detect  radiation  emitted  by  the 
plasma  at  the  electron  plasma  frequency  gave  inconclusive 
results.  The  arc  column  was  found  to  radiate  as  much  as 
73%  of  the  input  power  in  the  vacuum  UV  region  between 
400A  and  lOOOA,  with  a  large  fraction  concentrated  be¬ 
tween  430A  and  j40A.  Many  lines  of  singly  through 
quadruply  ionized  argon  were  Identified.  Doubly  ionized 
argon  appeared  to  be  the  most  abundant  species. 
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Aerojet- General  Nucleonics,  San  Ramon,  Calif. 

UNSTABLE  OSaLLATIONS  IN  ENERGETIC  ARCS 
(Abstract),  by  C.  P.  Kretschmer  [19651  [l|p.  (Bound 
with  Us  AFOSR-65-1266,  AD  622527j  (AF  4';(638)n37r 

Uncla.ssified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  PLisma  Propulsion  Research,  Los  Angeles, 
Call!.,  Apr.  29-30,  1965. 

Ejtpenmental  work  was  conducted  on  an  energetic 
argon-fed  hollow  cathode  arc..  The  arc  was  operated 
at  currents  of  100  to  200  amp  with  a  total  voltage  drop 
of  about  75  v,  in  a  longitudinal  magnetic  field  of  4400 
gauss.  The  gas  pressure  in  the  region  adjacent  to  the 
arc  was  less  than  lO'^  torr.  The  arc  column  had  a 
diameter  of  1. 27  cm  and  a  length  of  60  cm.  Microwave 
interferometer  measurements  at  1.  20  x  10*'  cps  gave 
a  plasma  density  of  1  8  x  10*^  electrons/cm^,.  and 
spectroscopic  line  intensity  measurements  yielded  an 
electron  temperature  of  1. 1  ev.  Langmuir  probes  in¬ 
serted  into  the  arc  column  assumel  floating  potentials 
0. 5  to  2  V  positive  with  respect  to  the  anode.  The  dc 
difference  in  floating  potenhal  between  probes  separated 
by  22  cm  indicated  that  the  voltage  gradient  along  the 
ar,"  was  less  than  0. 1  v/  cm.  The  arc  column  was  found 
to  radiate  as  much  as  73%  of  the  input  power  in  the 
vacurm  ultraviolet  region  between  400A  and  lOOOA, 
with  u  large  fraction  concentrated  between  430A  and 
540A.  Many  lines  of  .singly  through  quadruply  ionized 
argon  were  identified.  Doubly  ionized  argon  appeared 
to  be  the  most  abundant  species. 
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Aeronautical  Research  Associates  of  Princeton,  Inc  ,,  N.  J. 

[NEW  .M,JTKODS  IN  NONEQUILIBRIUM  STATISTICAL 
MECHANICS]  by  G.  Sandri.  Final  technical  rept. 

Jan.  1-Dec.  31,  1964.  Jan.  20,  1965  [5]p.  (AIXISR- 
65-0204)  (AF  49(638)1224)  Unclassified 

The  aim  of  the  research  program  is  a  complete  theory 
of  gases  based  on  the  first  pnnciples  of  nonequilibrium 
statistical  mechanics.  The  main  controllable  properties 
of  the  relevant  gases  and  plasmas  are  their  transport 
coefficients,  tliese  coefficients  are  completely  deter¬ 
mined  by  the  probability  distribution  for  the  velocity  of 
the  particles  that  conshtute  the  medium.  A  new  method 
of  analysis  of  the  velocity  distribution  is  being  developed 
which  has  proven  successful  in  major  areas  where 
older  approaches  are  inadequate  The  limitations  of 
previous  theories  have  confined  their  applicability  to 
unrealistic  potentials  and  to  unrealistic  density  and 
temperature  regimes..  Through  the  new  methods, 
several  of  these  limitations  have  been  removed.  The 
complete  Coulomb  interaction  as  well  as  short-range 
attraction  can  be  treated  systematically  for  the  first 
time.  The  major  problem  of  nonequilibnum  3-body 
contributions  has  received  an  important  contribution  by 
the  recent  solution  of  the  hard- sphere  3-body  problem. 

A  list  of  publications  is  appended. 


Aeronautical  Research  Associates  of  Princeton,  Inc. ,,  N  J 

GLOBAL  MASTER  EQUATION.  R,-  by  G  Sandri. 

[1965]  [13]p.  incl.  diagrs.  {AFOSR-65-1741)  (AF  49- 
(638)1224)  AD  625962  Unclassified 

Also  published  in  Nuovo  Cimento,  Senes  X,  v.  36  309- 
32i,;  Mar;‘TSn^65. 

The  structure  of  the  global  master  equation  is  clarilied 
by  means  of  a  projection  operator  formalism  which 
allows  one  to  exhibit  the  physical  meaning  of  the  quantities 
that  appear  in  the  evolution  of  the  momentum  distribution 
With  the  help  of  the  new  formulation,  an  explicit  form  is 
given  to  the  H- theorem  for  the  master  equation  and  the 
effect  of  phase  mixing  on  the  propagator  is  calrulateO  to 
first  order.  (Contractor's  abstract) 
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Aeronautical  Research  Associates  of  Princeton,  Inc. ,  N.  J 

A  NEW  method  of  EXPANSION  IN  MATHEMATICAL 
PHYSICS.  I,  byG.  Sandri.  [1965]  [27 ]p.  incl  diagrs 
(APOSR-65-1742)  (AF  49(638)1224)  AD  625693 

Unclassified 

Also  published  ill  Nuovo  Cimento,  Scries  X,  v.  36  67- 
MTlJar.  i,.  1965. 

The  general  method  for  umlormizing  perturbation  ex¬ 
pansions  introduced  recently  in  The  New  Foundations  of 
Nonequilibnum  Statistical  Mechanics,  by  G.  Sandri. 
Rutgers  Lectures  1961-1962  (method  of  'Xtension)  is 
further  developed.  The  presentation  g  ven  in  this  paper 
IS  self-contained  and  does  not  rely  on  explicit  use  of 
composihon  of  mappings.  The  compatibility  conditions 
that  the  method  gives  rise  to  are  discussed  and  so  is  the 
basic  induction  theorem.  A  new  very  general  uniformiz- 
ing  formula  is  derived.  The  Poincare  Lighthill  procedure 
is  deduced  from  this  formula  in  a  simpler  fashion  than 
in  the  previous  paper.  A  general  theory  for  the  Fourier 
transforms  of  extended  functions  is  developed  (Con¬ 
tractor's  abstract) 
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Aeronautical  Research  Associates  of  Princeton,  Inc.  ,  N  ,I 

CLASSICAL  HARD-SPHERE  N-BODY  PROBLEM 
(Abstract),,  by  P.  Woodrow  and  G.  Sandri  [1965]  |l|p 
[AF  49(638)1224]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,, 
Washington,  D  C. ,,  Apr.  26-29,  1965. 

Published  in  Bull  Amer.  Phys,  Soc.,  Senes  fl..  v  10 
530.,  Apr.  Je,  1965 

The  analysis  previously  employed  for  the  solubon  of  the 
3-body  problem  for  hard  spheres  is  extended  'o  classify 
the  binary  collision  chains  for  i  and  mo-c  bodies  The 
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precise,  necessary,  and  sufficient  conditions  for  the 
occurrence  of  a  chain  are  given.  The  interlocking  of 
the  4  collision  chains  discovered  in  the  3-body  probleoi 
IS  discussed. 
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Aeronautical  Research  Associates  of  Princeton,  Inc. ,,  N.  J. 

HARD-SPHERE  THREE-BODY  PH0B:.EM.  I  (Abstract),, 
by  G.  Sandn,  R.  Sullivan,  and  W  Thurston.  |1965] 

|l|p.  (AF  49(638)12241  Unclassified 

Presented  at  meeting  of  the  Amer.,  Phys.  Soc. , 

New  York,  Nov.  4-7,  1964. 

Published  in  Bull.  Amer,  Phys.  Soc.,  Seiiesll,  v,  10- 
236,  Feb.  25,  1965. 

In  view  of  the  importance  of  calculating  in  detail  3-body 
phase- space  integrals  for  nonequilibnum  problems,  we 
have  developed  the  rigorous  solution  for  the  hard- sphere 
model.  Contrary  to  expectation  (and  to  existing 
"proofs"),  4  successive  binary  collisions  are  possible 
among  3  identical  spheres.  We  give  now  (1)  the  exact 
form  of  the  4- collision  domain  and  (2)  a  rigorous  proof 
of  the  impossibility  of  5  collisions,  in  3  or  more 
dimensions. 
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.Aeronautical  Research  Associates  of  Princeton,  Inc. ,,  N.  J. 

HARD-SPHERE  THPvEE-BODY  *  HOBLEM.  H  (Ab¬ 
stract).  by  P.  Noreni,  G.  Sandn,  and  R  Sullivan. 
jl96.5j[l)p,  (AF  49(638)1224)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.  ,■ 

New  York,  Nov.  4-7,  1964. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Senes  H,  v.  10- 
SW.  Feb7T5„  1965, 

Exte.nsive  nuciencai  calculations  have  been  made 
giving  a  systematic  scanning  of  the  3- body  phase  space 
for  which  4  and  5  successive  binary  collisions  are  possi¬ 
ble  among  3  identical  spheres  of  finite  radius.  The 
roplanar  configuration  has  been  f  jlly  investigated, 
yielding  a  confirmation  for  the  4- collision  domain  and 
showing  that  a  5  collision  is  impossible. 
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Aeronautical  Research  Associates  of  Princeton,  Inc.,,  N.  J. 

TWO-PARTICLE  CORRELATIONS  FOR  GASES  NOT 
IN  EOUILIBRIUM  (Abstract),  by  P  Woodrow,  R 
Sullivan,  and  G.  Sandn.  (1965)  l]p.  |AF  49(638)1224| 

Unclassifi  ed 

Presented  at  meeting  of  the  Amer.  Phys  Soc  , 

New  York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys  Soc, ,  Series  11.  v  10 
57Jaii  21,:  1965. 


It  has  been  calculated  explicitly,  both  in  coordinate  and 
Founer  space,  the  correlation  functions  for  gases  not  in 
equilibrium  under  the  assumption  that  the  3  particle 
correlations  are  negligible  These  results  are  applied 
to  the  siuu;  d,c  clet  tr  cal  conductivity  of  a  plasma 
given  by  the  complete  kinetic  equation  previously  denved, 
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Aeronauhcal  Research  Associates  of  Pnnceton,  Inc  ,  N,  J 

VARIA-nONAL  TECHNIQUE  FOR  THE  ELECTRICAL 
CONDUCTIVITY  OF  A  PLASMA  (Abstract),  by  F 
Terkelsen  and  G.  Sandn  |I965||lJp  (AF  49(638)1224] 

Unclassified 

Presented  at  meeting  of  the  Amer  Phys.  Soc  , 

New  York,  Nov,  4-7,  1964. 

Published  in  Bull.  Amer.  Phys.  See.  ,■  Senes  Ft,,  v.  10. 
■232,  Feb.  25,  1965. 

The  vanational  principle  for  the  electrical  conductivity 
of  a  plasma,  recently  used  by  Bernstein  and  Robinson, 

IS  established  rigorously  under  very  general  conditions 
and  applied  to  the  complete  kinetic  equation  obtained 
recently. 


Aeronautical  Research  Associates  of  Pnnceton,  Inc.  ,■  N.  J. 

(INTERACTION  PHENOMENA  IN  ROTATIONAL 
STREAMS]  by  C  D.  Donaldson.  Fitnl  rept.  Oct.  29, 
1955,  3p.  incl,  refs.  (APOSR-65-2r08)  (AF  49(638)- 
1437)  AD  627453  Unclassified 

Methods  were  denved  for  solving  equahons  of  motion 
for  an  inviscid,  incompressible  fluid  with  rotation. 

These  solutions  are  valuable  in  understanding  fluids 
undergoing  strong  interactions.  Both  analytical  and 
numerical  approaches  were  made.  It  is  concluded  that 
a  numerical  approach  is  quite  likely  to  be  successful. 
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Aeronautical  Research  Associates  of  Princeton,  Inc, ,,  N,  J. 

ROTATIONAL  SOLUTIONS  OF  THE  EULER  EQUATIONS, 
by  D.  A  Barnes  and  R  D.  Sullivan,  Sept.  1965  )30)p. 
incl.  diagrs.  refs  (ARAP  rept.  no.  79)  (AFOSR-65- 
2656)  (AF  49(638)1437)  AD  627972  Unclassified 

Steady- stale  rotational  solutions  of  the  Euler  equations 
for  an  incompressible  fluid  are  discussed,  with  emphas.s 
on  flows  characterizing  the  impingement  of  a  rotational 
jet  upon  a  plane  surface.  These  solutions  are  aimed  at 
understanding  actual  lotational  flows  undergoing  strong 
interactions,  where,  to  a  first  approximation,  viscous 
stresses  may  be  ig.iored  after  the  creation  of  vorticity. 

Of  partK  ular  interest  are  2  axially  symmetric  flows 
which  have  finite  velocity  profiles  at  large  distances 
from  the  impingement  plane.  One  of  these  has  a  parabolic 
profile  and  represents  a  flow  inside  a  cylindrical  cup  of 
finite  radius,  the  other  has  a  Gaussian  profile  with 
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streamlines  extending  to  infinity.  Analytical  expressions 
and  computed  values  for  velocities,  velocity  gradients, 
and  pressures  are  given,  and  a  comparison  is  made 
with  experimental  data.  (Contractor's  abstract) 
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Aeronautical  Research  Associates  of  Princeton,  Inc. ,  N.  J. 

THREE-DIMENSIONAL  ROTATIONAL  SOLUTIONS 
OF  EULER'S  EQUA-nONS  FOR  AN  INCOMPRESSIBLE 
FLUID  (Absi.-act),  by  D.  A.  Barnes.  [1965]  [l]p. 

(AF  49(638)1437)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  It,  v.  10:' 
537,  Apr.  26,  1965. 

A  class  of  axially  symmetric  solutions  of  the  inviscid 
hydrodynamic  equations  is  discussed,  with  particular 
emphasis  on  flows  that  resemble  the  impingement  of  a 
rotational  jet  upon  a  flat  plate..  Depending  upon  the 
axial  velocity  gradient,  the  stream  lines  can  adopt  a 
1-  or  many- celled  pattern,  similar  to  the  behavior  of 
viscous  fluids  between  routing  cylinders.  It  is  possible 
for  these  cells  to  exist  in  both  the  radial  and  axial 
directions.  In  some  cases,  the  cell  structure  is  re¬ 
placed  by  an  undulating  flow. 
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Aeronautical  Research  Associates  of  Princeton,  Inc.  ,■  N.  J.. 

CONSTRUCTIVE  APPROACH  IN  THE  METHOD  OF 
EXTENSION,  by  G.  Sandri  and  R  Sullivan.  [1965]  [2]p. 
Incl.  refs.  (APOSR-65-1746)  (AF  49(638)1461) 

AD  625978  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  37;. 
1799-1800,  June  16,  1965. 

A  constructive  procedure  is  presented  to  determine 
the  fundamenUl  variables  required  by  a  method  of  ex¬ 
tension  introduced  earlier.  The  construction  allows 
for  the  introduction  of  arbitrary  scaling  functions  which 
are  determined  by  the  requirement  that  the  expansion 
of  the  unknown  function  be  uniformly  valid.  The  theory 
is  Illustrated  through  the  example  of  an  exponential  de¬ 
cay  for  w.hich: 

^f 

=  rf,  f(0)  =  1.  The  extension  f(Tg  Tj)  of  f(t)  is  intro¬ 
duced  where  tq  and  rj  are  functions  of  t.  These  fanc- 
Hons  are  solved  to  yield  tj  (t)  -  <kt  +  rj(0). 
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Aerospace  Research  Associates,  Inc, ,  West  Covina,  Calif. 

RESEARCH  ON  ENERGY  ABSORBING  STRUCTURES. 
PART  III,  by  S.  Uchiyama,  D.  H.  Platus  and  others. 
Final  rept.  Feb.  1964- Feb.  1965,  95p.  incl.  illus. 
dlagrs.  Uble,  refs.  (AFOSR- 65-0420)  (AF  49(638)1144) 
AD  615653  Unclassified 


Three  studies  related  to  expandable  and  energy-absorbing 
structures  for  aerospace  application  are  presented. 

The  first  study  is  a  very- large-deflection  analysis  of 
corrugated  thin- shell  structures  employing  the  principle 
of  minimum  complemenury  energy  in  conjunction  with 
a  variational  technique.  A  second  area  of  study  is  an 
investigation  of  structural  damping  from  hysteresis 
effects  in  metals  associated  with  large  Inelastic  deforma- 
tio.is.  Finally,  a  novel  concept  is  introduced  for  a  flexi¬ 
ble  metallic  seal,  and  a  theoretical  and  experimental 
study  is  de.scribed  which  demonstrates  the  feasibility 
of  the  concept  as  applied  to  a  fuel  expulsion  tank. 
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Aerospace  Research  Associates,  Inc. ,  West  Covina,  Calif. 

VERY-L-IRGE-DEFLECnON  BEHAVTOROF  CORRU¬ 
GATED  STRIPS,  by  D.  L.  Platus  and  S.  Urhiyama, 

[1965]  [4]p.  incl.  dlagrs.  table.  (AF  49(638)1144) 

Unclassified 

Published  in  AlAA  Jour. ,  v.  S.- 1549-1552,  Aug.  1965. 

A  technique  is  described  for  handling  the  very- large- 
deflection  behavior  of  a  corrugated  strip  in  terms  of 
the  solution  to  a  curved  cantilever  beam  with  an  end  load. 
A  stepwise  incremental  solution  is  obtained  for  a  modified 
Bernoulli- Euler  equation,  which  permits  both  elastic  and 
plastic  deformation  of  beams  of  arbitrary  shape.  The 
technique  Involves  incremental  loads  as  well  as  incre¬ 
mental  elements  of  the  structure.  For  each  incremental 
load  application,  the  corresponding  deformation  of  the 
curbed  cantilever  beam  is  determined  by  accumulating 
rotations  and  deflections  of  short  straight  canble'/er 
beams  which  approximate  the  structure.  Each  incre¬ 
mental  cantilever  beam  is  subjected  to  a  linearly  varying 
moment  and  in  the  plastic- range,  linearly  varying 
flexural  rigidity.  Results  of  the  method  are  compared 
with  a  closed-form  elastic  solution  and  witii  expenmental 
results.  Few  increments  of  load  an^  length  are  required, 
so  that  the  method  is  suitable  for  use  with  a  desk 
calculator. 
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Air  Force  Office  of  Scientlflc  Research.  Directorate  of 
Information  Sciences,  Washington.  0.  C. 

INFORMATION  SQENCES  1964,  by  H.  Wooster.  Mar. 
1965,  nop.  incl.  refs.  (AFOSR-65  -  0271)  AD  61  688  3 

Unclassified 

The  Directorate  of  Information  Sciences  of  the  Air  Force 
Office  of  Scientific  Research  sponsors  basic  research  in 
the  information  sciences  and  research  in  the  ttchnuloi.7 
of  Information  handling.  This  boo),  is  a  rerun  on  the  re¬ 
search  sjwnsored  by  the  Directonte  diir.ng  1964  The 
areas  covered  are  information  sy  terns  re.search,  in¬ 
formation  extraction  and  classification,  information 
transmission,  adaptive  and  self-organizing  systems, 
language  and  linguistic  research,  theoretical  foundations 
of  the  information  sciences,  and  related  seminars  and 
symposia. 
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Air  Force  Office  of  Scientific  Research.  Directorate  of 
Information  Sciences,  Washington,  D.  C.. 

AS  IX)NG  AS  YOU'RE  UP  GET  ME  A  GRANT:  THE 
PREPARATION  OF  UNSOLiaTED  RESEARCH  PRO¬ 
POSALS,  by  H.  Wooster.  Mar..  1,  1965,  ISp. 
(APOSR-65-0392)  AD  614894  Unclassified 

Presented  at  meeting  of  the  Society  of  Te^iinical 
Writers  and  Publishers,  Delaware  Valley  Chapter, 
Drexel  Inst. ,  Philadelphia,  Pa. ,  Feb.  23,  1965., 

Thf  preparation  of  unsolicited  research  proposals  is 
an  art  form  peculiar  >j  the  R  &  D  or  Gilded  Age.  There 
are  4  stages  in  the  search  for  research  support:  re¬ 
connaissance  and  target  identification;  contact;  pro¬ 
posal  wnhng  and  submission;  and  patient  waiting. 

Target  identification  is  a  sort  of  technical  intelligence. 

A  list  of  source  documents  for  determining  the  research 
interests  of  potential  fund  sources  is  given;  the  search 
should  not  end  until  the  lowest  level  in  an  agency  who 
can  say  "Yes"  and  make  it  stick  is  identified.  Rules 
for  bearding  bureaucrats  in  their  lairs  during  the  con¬ 
tact,  and  ascertaining  the  oestrus  cycle  of  the  agency 
are  followed,  at  long  last,  by  suggestions  for  proposal 
preparation — title,  abstract,  detailed  description  of 
the  work  to  be  undertaken,  and  a  cost  estimate.  Three 
of  these  are  described  as  exercises  in  creative  writing, 
the  appendix  gives  specific  recommendations  for  the 
preparation  of  cost  estimates  for  grants  and  contracts. 


Air  Force  Office  of  Scientific  Research.  Directorate  of 
Information  Sciences,  Washingto.n,  D.  C. 

REPORT  ON  A  CXiNFERENCE  ON  THE  EDUCA'HON 
OF  SaENCE  INFORMATION  PERSONNEL  HELD  JULY 
27-28,  1964,  IN  CLEVELAND,  OHIO,  by  R  Swanson. 
|1965][2]p  (AFOSR- 65-0859)  AD  618426 

Unclassified 

Also  published  in  Amer.,  Doc.,  v..  16;  34-35,  jan.  1965. 

This  conference,  sponsored  by  the  Center  for  Documenta¬ 
tion  and  Commumcation  Research  of  the  School  of 
Library  Science,  Western  Reserve  U. ,  was  intended  as 
a  sequel  to  conferences  on  training  held  at  the  Georgia 
Inst,  of  Tech,  in  Oct.  1961  and  Apr.  1962.  Recent 
progress  in  the  education  of  science  information  person¬ 
nel  was  the  main  topic  and  included  discussions  of  the 
training  of  librarians,  inter- university  efforts  and  co¬ 
operative  efforts  between  universities  and  industry  for 
program  enrichment  and  on-the  job  training  for  students, 
and  the  need  for  more  sponsorship  of  education  programs 
in  the  information  sciences  The  coiference  served  as 
a  forum  for  self  appraisal  as  well  as  a  medium  for  in¬ 
formation  exchange. 


Air  Force  Office  of  Scientific  Research.  Directorate  of 
Information  Sciences,  Washington,  D.  C. 

SOME  OBSERVATIONS  ON  INSDOC  SERVICES,  by 
H.  Wooster.  [1965]  [10]p.  incl.  tables.  (AFOSR-65- 
1S79)  AO  623537  Unclassified 

Also  published  in  lASUC  Bull. .  v.  10:  1-10,  Mar.  1965. 

The  Indian  National  Scientific  Documentation  Center 
(INSDOC)  is  reviewed  as  a  prototype  of  a  national  docu¬ 
mentation  center,  viewed  against  plans  for  similar  ac¬ 
tivities  in  the  United  States.  Information  was  gathered 
during  the  author's  visit  to  INSDOC  in  Feb.  1964.  A 
description  of  INSDOC's  use  of  Colon  Classification  in 
preparing  a  classified  list  of  titles  of  overseas  scientific 
journal  articles  is  followed  by  the  suggestion  that  their 
efforts  might  be  better  spent  In  distributing  facsimile 
tables  of  contents;  that  preparation  of  more  detailed 
abstract  lists  might  better  be  delegated  to  the  several 
Indian  Scientific  Institutes;  that  INSDOC  strengthen  its 
role  as  a  national  referral  center  and  become  a  coordl-* 
nator  among  the  technical  information  activities  of  the 
various  Institutes  rather  than  try  to  do  the  Job  alone. 


Air  Force  Office  of  Scientifle  Research,  Washington,  D.  C. 

MANAGEMENT  ASPECTS  OF  THE  AFOSH  MANAGE¬ 
MENT  CX)NTHOL  DATA  SYSTEM  "SOFTWARE",  by 
D.  R.  Currier.  Mar.  1,  1965  [411p.  incl.  tables. 
(APOSR-65-0272)  AD  612080  Unclassified 

The  development  of  the  AFOSR  Management  Control 
Data  System  input  software  is  discussed.  The  vital  re¬ 
lationship  of  this  input  software  in  the  concept  of  the 
total  system  is  stressed.  TTie  nature  of  MCDS  Input, 
the  input/'output  data  relationships,  and  the  significance 
of  the  data  transition  points  are  defined.  Ten  Command¬ 
ments  of  ii^ut  data  handling  necessary  to  provide 
accurate,  reliable,  and  timely  output  from  the  data  store 
are  presented.  The  application  of  behaviorism  and  com¬ 
mumcation  theory  to  the  handling  of  input  software  are 
described  and  related  to  the  design  of  forms,  methods, 
and  procedures  used  by  AFOSR  to  generate,  record, 
process,  and  control  the  flow  of  input  data  to  the  data 
store  of  the  MCDS. 


Air  Force  Office  of  Scientific  Research,  W»  ngton,  D.  C. 

DIRECTORATE  OF  CHEMICAL  SCTENCES  PrtJGRAM 
REVIEW,  FISCAL  YEAR  1965.  El  EVENTH  ANNUAL 
CHEMISTRY  PROGRAM  REVIEW,  ed.  by  A.  J.  Matuszko 
and  M.  D,  Spnnkel.  Nov.  1965,  2*  9p.  incl.  illus, 
diagrs.  table,  (AFOSR-65-155  9)  A 527  666 

Unclassified 

The  purpose  of  the  review  is  to  provide  a  unified  record 
of  research  in  progress  together  with  Ihe  achievements 
resulting  from  the  AFOSR  program  of  supported  basic 
research  in  chemisiry  'i'herc  are  3  main  sections  in 
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the  review.  For  each  project  which  was  completed 
during  fiscal  year  1965,  a  concise  factual  summary 
(including  administrative  data  as  well  as  research 
accomplishments)  is  provided.  Another  section  contains 
geographic  and  other  program  statistics,  a  list  of  all 
scientific  reports  received  during  the  year,  and  a  list 
of  the  active  projects.  A  third  section  is  devoted  to  re¬ 
search  high- lights,  items  of  special  interest  described 
in  terms  understandable  by  the  nonspecialist. 


44 

Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 

MULTIVARIABLE  SYSTEMS,  by  B.  S.  Morgan,  Jr. 
[1965]  [9]p.  incl.  dlagr.  refs.  (AFOSR-65-1978) 

AD  626566  Unclassified 

Also  published  in  IEEE  Internat'l.  Conv.  Rec. ,  Pt.  6: 
87-95,  1965. 

The  central  theme  of  the  paper  is  what  to  do  with  the 
coupling  or  interaction  as  it  exists  in  mclti variable  sys¬ 
tems.  In  a  discussion  of  descriptions  of  multivariable 
systems,  emphasis  is  placed  on  the  influence  that  the 
design  of  multivariable  systems  has  had  on  the  theory 
of  dynamical  systems.  Discussed  briefly  is  the  future 
Influence  of  automata  theory  on  multivariable  systems. 
Reported  in  detail  are  design  techniques  for  noninter¬ 
acting  systems  and  for  Improvement  of  performance  by 
use  of  Interaction.  Under  applications  a  discussion  of 
design  techniques  used  in  practical  multivariable  sys¬ 
tems  IS  presented.  (Contractor's  abstract) 


45 

Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 

VELA  UNIFORM  PROGRAM.  RESEARCH  IN  SEIS¬ 
MOLOGY.  1961-1965.  Jan.  i965,  83p.  incl.  refs. 
(AFOSR-65-2667)  AD  623453  Unclassified 

A  program  of  basic  research  in  seismology  was  carried 
out  to  improve  the  capability  to  distinguish  seismically 
between  nuclear  explosions  and  natural  geological 
events.  Research  efforts  were  applied  in  areas  of 
Identification  techniques,  data  processing,  array  con¬ 
figuration,  deep- hole  and  ocean  bottom  detection,  instru¬ 
mentation  techniques,  magnitude- energy  scale  relation¬ 
ships,  noise  studies,  earth  seismicity,  explosion  and 
earthquake  source  mechanism  studies,  crustal  studies, 
and  theoretical  studies. 


46 

Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 

THE  FUNDAMENTAL  RESEARCH  ACTIVITY  IN  A 
TECHNOLOGY-DEPENDENT  ORGANITIA 'HON,  bv  H. 

M.  Vollmer,  L.  W.  Bass  and  others.  [1965]  [109jp. 
incl.  refs.  (AFOSR-65-2691)  AD  628747 

Unclassified 

Presented  at  Tenth  Inst,  on  Research  Administration, 


Washington,  D.  C. ,,  Apr.  26-29,  1965,  under  the 
sponsorship  of  American  U. 

The  fundamental  research  activities  of  an  Rand  D 
organization  are  presented  as  important  both  for  pro¬ 
viding  specific  research  results  in  areas  of  potential 
payoff  for  the  organization  and  in  providing  a  window 
between  science  and  technology.  The  need  and  potential 
for  the  latter  activity  are  inherent  in  the  recognition  that 
a  very  large  portion  of  the  scientific  research  on  which 
a  given  technology  depends  is  always  done  by  other  organ¬ 
izations.  The  discussion  deals  primarily  with  the  oppor¬ 
tunities  and  techniques  lor  providing  this  window. 


47 

Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 

THE  IMPORTANCE  OF  PROPERLY  DESCRIBING  THE 
OBJECnVES  OF  THE  APOSR  PROGRAM,  by  W.  J. 

Price.  Oct.  1965  [17]p.  incl.  diagrs.  (AFOSR-66- 
0191)  AD  628527  Unclassified 

Presented  at  meeting  of  the  OAR  Scientific  Advisory 
Group,  Nov.  19,  1965. 

The  role  of  fundamental  research  in  a  mission-oriented 
agency  is  discussed  with  particular  reference  to  the  ex¬ 
ternal  contract  and  grant  program  of  the  Air  Force  Office 
of  Scientific  Research.  A  brief  historical  account  of  the 
evolution  of  this  program  points  up  the  tendency  to  de¬ 
scribe  the  contribution  of  Air  Force  research  in  terms 
of  extreme  positions  -  either  in  completely  mission- 
orientated  terms  in  which  all  research  supported  shows 
clearly  its  relationship  and  application  to  service  needs, 
or  completely  science-oriented  terms  which  describe 
the  Air  Force  research  roles  as  pnmanly  a  contribution 
to  the  large  pool  of  scientific  knowledge  from  which  the 
Air  Force  and  others  draw.,  i  he  point  is  made  that  the 
neglect  of  either  position,  and  particularly  of  the  ole 
that  lies  between  the  extremes,  is  very  unfortunate  inas¬ 
much  as  it  results  in  missing  important  justification  for 
the  research  program,  and  important  guidance  for  the 
management  of  the  program.  The  AFOBR  is  described 
as  a  Research  Institute  —  consisting  of  managers,  re¬ 
searchers,  and  advisors  —  seeking  to  help  insure  the 
timely  impact  of  science  on  the  Air  Force  In  carrying 
out  this  role  it  accomplishes  research  and  also  it  pro¬ 
vides  communicaiion  between  the  scientific  community 
and  the  Air  Force,  The  research  accomplished  is  de¬ 
scribed  as  phenomena-oriented  research  which  is 
motivated  by  either  helping  a  development  group  obtain 
the  required  understanding  of  phenomena  key  to  tech¬ 
nological  barriers  or  by  seeking  to  pioneer  or  colonize 
new  fields  of  science  holding  out  high  piomise  for  scien¬ 
tific  discovery  out  of  which  innovations  may  arise  which 
will  bypass  current  technology  barriers. 


48 

Alabama  U.  Dept,  of  Physics,  University. 

ESROF  X-IRRADIATED  SILVER  NITRATE,  by  W.  C, 
Mosley  and  W.  G.  Moulton.  |1965|  |8jp.  incl.  diagrs 
tables,  refs.  (AFOSR-65-2591)  (AF  AFOSR-63-288) 
AD  629663  Unclassified 
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Also  published  in  Jour.  Chem.  Phys. ,  v.  43  1207- 

1214,  Aug.  IS,  1965. 

Four  paramagnetic  species  have  been  detected  by  ESR 
in  single  crystals  of  AgiNOs  x  irradiated  at  77 °K.  The 
pnncipal  values  and  corresponding  principal  axes  of  the 
g  tensors  and  hyperfine  tensors  have  been  determined. 
An  8-line  spectrum,  4  doublets,  is  due  to  Ag'^^.  A  24- 
line  spectrum,  4  sextets,  has  been  assigned  to  a  species 
believed  to  be  AgNOj*.,  A  spectrum  of  4- triplets  char- 
acteristi"  of  stationary  NO2  molecules  was  observed  in 
previously  irradiated  crystals  and  crystals  doped  with 
AgN02.  A  spectrum  consisnng  of  2  weak  sin^ets  is 
due  to  an  unidenbfied  specie.s.  This  is  the  only  species 
stable  at  room  temperature.  Discussions  of  the  orienta¬ 
tions,  configurations,  mechanisms  for  produebon,  and 
annealing  characteristics  of  the  several  species  are 
given.  (Contractor’s  abstract) 


49 

Alberta  U.  [Dept,  of  Mathematics]  Calgary  (Canacia). 

VECTOR  LYAPUNOV  FUNCHONS  AND  CONDITIONAL 
STABILITY,  by  V.  Lakshmikantham.  [1965]  [10]p. 
(APOSR-66-1209)  (AF  APOSR-64-670)  AD  641881 

Unclassified 

Also  published  in  Jour.  Math.  Anal,  and  Appl. ,  v.  10: 
368  -  37V,,  Apr.  1965, 

Sufficient  conditions  for  conditional  stability  and 
boundedness  of  solubons  to  non-linear  differenbal  equa¬ 
tions  are  obtained  in  terms  of  vector  Lyapunov  funettons. 
Ordinary  differenbal  equations,  differential  equabons 
with  unbounded  operators  in  Banach  spaces,  functtonal 
differenbal  equabons,  and  parabolic  ifferential  equa¬ 
bons  are  classes  for  which  this  theory  is  applicable.. 


50 

Amcncan  Mathematical  Soc. ,,  Providence,  R.  I, 

APl’LlCA’nONS  OF  NONLINEAR  PARTIAL  DIFFER¬ 
ENTIAL  EQUATIONS  IN  MATHEMATICAL  PHYSICS; 
PROCEEDINGS  OF  SYMPOSIA  IN  APPLIED  MATHE¬ 
MATICS,  VOL  xvn,:  New  York  (Apr  20-23,  1964),. 
cd  bv  R.  Finn.  Providence.  American  Mathemabcal 
Soc.  ,  1965,  Iv.  incl.  diagr.  table,  refs.  (AFOSR-66- 
0641)  (Sponsored  jointly  by  air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR- 64-562  and  Army  Re¬ 
search  Office  (Durham))  Unclas.sified 

Seventeen  papers  dealing  with  vanous  applications  of 
nonlinear  di.ferential  equabons  are  presented  Topics 
include.  (1)  general  nonlinear  theory,  (2)  finite  elasticity 
and  compressible  fluids,  (3)  vnscuus  fluids  and  magneto- 
hvdrodyria lines,  and  (4)  general  relativity  and  quantum 
field  theory. 


American  Soc.  of  Mechanical  Engineers,  New  York 
APPLIED  MECHANICS  REVIEWS,  ed  by  S.  Juhasz, 


M.  Goland  and  others.  Jan.  1965— Dec.  1965.  .'Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  (AF  49(038)1549],  Nabonal  Science  Foundabon, 
Office  of  Naval  Research,  Southwest  Research  Inst. , 
and  Texas  U. )  Unclassified 

A  comprehensive,  current,  easily  and  readily  usable 
abstract  and  index  service  to  published  materials  is  an 
invaluable  tool  to  researchers.  This  effort  is  for  partial 
support  of  one  such  service,  in  the  field  of  mechanics 
and  related  sciences.  This  service  provides  abstracts, 
in  English,  to  literature  in  25  languages  from  900  serial 
publicabons,  furnishes  "state-of-the-art"  summaries, 
and  provides  book  reviews  and  some  translaUons.  To 
improve  subject  retrieval  expenmentabon  is  being  con¬ 
ducted  in  mechanized  information  processing  and  an¬ 
nouncement  teenniques. 


52 

American  Soc..  of  Mechamcal  Engineers,  New  York. 

WADEX  WORD  AND  AUTHOR  INDEX.  PARTI. 
DESCRIPTION.  PART  II.,  PROGRAM  DOCUMENTA¬ 
TION,  by  E.  A.  Ripperger,  H.  Wooster  and  others. 

June  1965  [193]p.  incl.  diagrs.  tables,  (Hept.  no. 

AMR  38)  (AFOSR-65-2001)  [AF  AFOSR-64  -  33] 

AD  623162  Unclassified 

The  WADEX  (Word  Author  InDEX)  for  Applied  Mechanics 
Reviews,  v.  16,  1963  is  described.  Titles  are  printed 
fully,  including  the  author’s  name.  Each  btle  begins  at 
the  left  side  of  the  column  and  occupies  as  many  lines 
as  necessary.  A  designator  is  either  a  word  in  the 
title  (except  forbidden  words)  or  an  author’s  name. 
Designators  are  sequenced  alphabehcally  and  are  given 
out  of  context  at  the  left  of  the  btle.  If  there  is  more 
than  one  idenbeal  designator,  titles  are  alphabebzed 
according  to  the  alphabetical  posibon  of  the  first  author. 
If  there  are  several  identical  designators  with  indentlcal 
authors,  they  are  sequenced  according  to  review  number.. 
The  reference  number  indicates  year,  month,  and  re¬ 
view  number  in  Applied  Mechanics  Reviews  proper.  It 
IS  pnnted  in  line  with  the  designator  on  the  right  side  of 
the  column.  WADEX  is  arranged  in  2  columns  with 
paginabon  at  the  bottom  and  a  dichonary  entry  at  the  top 
of  the  page.  The  page  is  reduced  about  50%  from  the 
compuscript.  Certain  combinabons  of  words  are  arb- 
fically  hyphenated  to  make  lisbng  of  some  papers  more 
meaningful  and  useful..  Whenever  a  designator  is  re¬ 
peated  in  a  given  column,  subsequent  pnnbng  of  the 
designator  out  of  context  is  suppressed.  However,  the 
first  instance  of  a  designator  out  of  context  in  any  column 
IS  always  printed.  This  is  designed  to  improve  readabil¬ 
ity  The  computer  printout  is  a  camera-ready  copy  with 
6  5  average  entry  per  paper  including  1.5  for  authors. 


Analybc  Services,  Inc.  (Falls  C’lurch]  Va. 

DECISION  NETWORKS,  by  C.  W.  Foreman  and  F.  P. 
Mertes.  Development  planning  memo.  Jan.  1965,  85p. 
(Rept.  no.  DPM  65  1)  (AF  49(638)1259)  AD  457925 

Unclassified 
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The  purpose  of  Ui's  Memo  ts  to  disseminate  some 
early  thoughts  and  coi.rluslons  on  the  applicability  of 
network  techniques  to  th:  analysis  of  decisions  that 
must  be  made  during  the  Air  Force  planning  process. 
Two  related  briefings  make  ip  this  Memo.  The  first 
of  these  is  a  short  introductory  briefing  entitled 
' Introduction— Decision  Networks,'-  whtch  states  the 
reasons  AFRDP  and  ANSERare  Interested  in  developing 
new  techniques  of  analysis.  The  second,  'Decision  Net¬ 
works,  '  describes  the  theoretical  basis  for  the  formula¬ 
tion  and  use  of  decision  networks  and  demonstrates, 
by  an  example,  their  planning  applications. 


54 

Analytic  Services,  Inc. ,  Falls  Church,  Va. 

ANALi'SIS  OF  AEROSPACE  FUNDING  AND  EMPLOY¬ 
MENT- HSCAL  YEARS  1956  TO  1966,  by  R.  D. 

George  and  E.  M.  Phela.-i.  Sept.  1965  [42]p.  incl. 
diagrs.  tables,  refs.  (Rept.  no.  AR-65-5)  (AF  49- 
(638)1259)  AD  478017  Unclassified 

U.  S.  Government  aerospace  funding  for  fiscal  years 
1956  to  1986  were  analyzed  to  determine  significant 
trends  and  their  effects  on  employment  in  the  aerospace 
industry.  Analysis  showed  that  aerospace  expenditures 
followed  an  uninterrupted  upward  trend  for  almost  a 
decade  and  then  turned  downward  in  fiscal  1964.  Aero¬ 
space  expenditures  are  now  beginning  to  increase  be¬ 
cause  of  world  conditions.  This  increase  and  the  em¬ 
phasis  on  R  and  D  funding  indicate  the  importance  of 
maintaining  teams  of  qualified  scientists  and  engineers 
during  periods  of  reduced  funding.  Assigning  aerospace 
scientists  and  engineers  to  area  of  opportunity  programs 
may  be  a  way  of  keeping  industry  teams  intact. 


55 

Analytic  Services,  Inc. ,  Falls  Church,  Va. 

METHODOLOGICAL  APPROACH  TO  PLANNING  AND 
PROGRAMMING  AIR  FORCE  OPERATIONAL  REQUIRE¬ 
MENTS,  RESEARCH,  AND  DEVELOPMENT  (MAPORD), 
by  H.  E.  Emlet,  Jr.  Oct.  1965  [96]p.  incl.  diagrs. 
tobies.  (Rept.  no.  AR-65-4)  (AF  49(638)1259) 

AD  479811  Unclassified 

The  methodological  approach  to  planning  and  program¬ 
ing  Air  Force  operational  requirements,  research,  and 
development  (MAPORD)  is  a  technique  lor  Identifying, 
according  to  the  best  available  judgments,  the  elements 
and  relations  which  are  the  basis  for  decisions  in 
planning  and  programming  Air  Force  operational  re¬ 
quirements,  research,  and  development.  The  technique 
employs  a  series  of  interlocking  matrices  which  pro¬ 
vide  high  visibility  of  the  pattern  of  elements  and  rela¬ 
tions;  flexibility  in  modifying  the  pattern  in  response  to 
changing  events,  changing  emphases,  and  experimenta¬ 
tion  on  the  effects  of  altering  judgments;  and  as  rigorous 
a  means  as  possiole  of  relating  judgments  to  each  other 
and  to  a  balanced  program.  The  method  is  designed  for 
application  to  electronic  computers  to  afford  high-speed 
updating,  revision,  interrogation,  printout,  and  perform¬ 
ance  of  all  loutine  identifications  of  relations  in  the 
creation  and  maintenance  of  the  MAPORD  pattern.  The 


method  at  its  present  stage  of  development  incorjKirates 
a  rigorous  means  for  identifying  certain  broad  categories 
of  Imixirtance  and  is  designed  to  accommodate  techniques 
for  further  sorting  of  relative  importance  if  and  when 
such  techniques  can  be  defined. 


56 

Analytic  Services,  Inc. ,  Falls  Church,  Va, 

AN  APPUCATTON  OF  GAME  THEORY  TO  AN  OFFENSE- 
DEFENSE  RESOURCE  ALLOCATION  PROBLEM,  by 
J.  D.  Matheson.  [1965]  |36jp.  incl.  illus.  tobies. 

(Rept.  no.  AR-65-7)  (AF  49(638)1259)  AD  478569 

Unclassifled 

This  report  presents  a  two-sided  resource  allocation 
game  in  which  one  player  allocates  his  resources  be¬ 
tween  two  offensive  weapon  systems  to  maximize  target 
destruction.  The  opjJonent  allocates  his  resources  be¬ 
tween  two  defensive  weapon  systems  to  minimize  target 
destruction.  The  game  is  continuous  in  the  sense  that  all 
variables  are  assumed  to  be  continuous,  and  static  in 
the  sense  that  time  is  not  a  variable.  Explicit  solutions 
are  obtained  in  terms  of  the  parameters  of  the  problem. 
(Contractor's  abstract) 
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Antlorh  Coll.  Behavior  Research  Lab. ,  Yellow  S^irings, 
Ohio. 

HUMAN  AND  ANIMAL  VIGILANCE,  by  H.  J.  Jerison. 
|1965](3]p.  incl.  fable.  (AFOSR-66-1191)  (AFAFOSR-- 
64-150)  AD  641703  Unclassified 

Presented  at  Fifteenth  Internat'l,  Cong,  of  Applied 
Psychology,  Ljubliana  (Yugoslavia),  Aug.  6,  1964. 

Also  published  in  Perceptual  and  Motor  Skills,  v.  21;- 


Experiments  with  both  men  and  monkeys,  summarized 
in  this  report,  indicate  that  vigilance  decrements  are 
associated  with  the  ease  or  difficulty  of  observing.  A 
given  set  of  signals  may  be  detected  often  or  rarely  by 
human  observers,  depending  on  how  easy  it  is  to  watch 
the  background  of  stimulus  events  within  which  signals 
can  occur. 
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Antioch  Coll.  Behavior  Research  Lab. ,  Yellow  Springs, 
Ohio, 

THE  ELiaTED  OBSERVIN3  RATE  AND  DEaSION 
PROCESSES  IN  VIGILANCE,  by  H.  J.  Jerison,  R  M. 
Pickett,  and  H.  H.  Stenson.  |1965j  [22jp.  incl.  diagrs. 
tables,  refs.  (AFOSR-66-1170)  (Sponsored  jointly  by 
Aerospace  Medical  Research  Laboratories;  and  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR-  65- 
150)  AD  638785  Unclassified 

Also  published  in  Human  Factors,  v.,  7  107-128,  1965. 
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Observers  detected  many  more  of  a  fixed  number  of 
signals  when  these  were  among  stimuli  presented  at 
5  per  min  than  when  these  were  among  stimuli  pre¬ 
sented  at  30  to  60  per  min.  The  effeci,  which  is  asso¬ 
ciated  with  either  the  signal  probability  or  the  non¬ 
signal  stimulus  density,  is  analyzed  with  conventional 
measures  and  with  measures  from  the  theory  of  signal 
detectabilitv  (TSD).  The  TSD  measures  were  used  to 
define  several  possible  modes  of  observing,  and  the 
model  of  vigilance  based  on  decisions  about  observing 
could  then  be  related  to  decision  processes  in  detection 
performance  as  considered  in  TSD.  If  a  single  measure 
of  the  probability  of  alert  observing  is  required,  the 
best  one  is  the  percentage  of  detections  of  the  readily 
detectable  signal  of  the  vigilance  task.  However,  the 
TSD  analysis  suggested  various  different  "mixes"  of 
modes  of  observing  for  the  sub-groups  in  this  experi¬ 
ment,  and  these  mixes  could  be  specified  with  the  help 
of  heuristic  models  relating  performance  measures  to 
the  probability  of  observing. 
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Arctic  Inst,  of  North  America,  Montreal  (Canada). 

VARIATIONS  IN  SHORT-PERIOD  RECORDS  FROM 
CANADUN  SEISMOGRAPH  STATIONS,  by  M.  Ichikawa 
and  P.  W.  Basham.  [196SJ  (33jp.  incl.  diagrs.  tables, 
refs.  (APOSR- 66-0429)  (AF  ArOSR-62-«3) 

AD  625677  Unclassified 

Also  published  in  Canad.  Jour.  Earth  Sci. .  v.  2:  510- 

F427  im: - 

A  study  of  the  relative  recording  ability  of  some  of  the 
Canadian  seismogiaph  stations  has  indicated  a  pattern 
of  P-wave  amplitude  anomalies  varying  from  stetion  to 
station  and,  at  any  one  station,  showing  a  significant 
regional  variation  which  does  not  seem  to  be  entirely 
produced  by  source  mechanism  effects.  Rather  local 
crustal  effects  appear  Important,  and  spectral  studies 
indicate  that  significant  eHects  can  be  produced  in  low 
velocity  upper  crustal  layers.  The  initial  investigation 
of  early  P-wave  trains  and  theoretical  models  suggests 
that  these  crustal  effects  can  best  be  examined  by  the 
use  of  apparent  incident  angles,  and  that  spectral  ampli¬ 
tude  decrements  change  significantly  from  station  to 
station,  although  this  is  unexplained.  It  appears  that  the 
different  recording  ability  of  stations  can  be  explained 
by  a  combination  of  shallow  crustal  effects  operating  on 
the  .signal  amplitude  and  the  local  noise  properties. 
(Contractor’s  .ibt  ract) 


60 

Argentine  National  Commission  on  Space  Research, 

Buenos  Aires. 

INTERNATIONAL  YEARS  OF  THE  QUIET  SUN  (ANOS 
INTERNAaONALES  DEL  SOL  CALMO);  PROCEEDINGS 
OF  THE  REGIONAL  SYMPOSIUM,  VOL.  I,  Buenos 
Aires  (Argenbna),  Aug.  1964.  1965  [lOSjp.  incl.  illus. 
diagrs.  tables,  refs.  (Rept.  no.  CNIE-PE-2,  .Special 
publ.  no.  2)  (AFOSR-65-1730)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  AFOSR- 


65-716,  Army  Research  Office  (Durham),  Sfieclal 
Committee  for  the  I.  Q.  S.  Y.  and  others)  AD  625036 

Unclassified 

ITie  Regional  Symposium  of  the  International  Years  of 
the  Quiet  Sun  was  held  at  Buenos  Aires  and  attended  by 
several  Argentine  and  foreign  scientists.  This  publica¬ 
tion  includes  the  following  Invited  papers;  Recent  tech¬ 
niques  in  geomagnetic  measurements;  Variations  of 
solar  origin  in  the  earth's  upper  atmosphere;  Geophysi¬ 
cal  effects  of  high  altitude  nuclear  explosions;  Accelera¬ 
tion  processes  in  the  sun  for  high  energy  particles; 
Fireballs,  Isobars  and  extensive  air  showers,  and  Prob¬ 
lems  of  stratospheric  circulation  for  study  in  the  IQBY.. 
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Argentine  National  Commission  on  Space  Research, 

Buenos  Aires. 

INTERNATIONAL  YFARS  OF  THE  QUIET  SUN  (ANOS 
INTERNAaONALES  DEL  SOI.  CALMO);  PROCEEDINGS 
OF  THE  REGIONAL  SYMPOSIUM,  VOL.  H,  Buenos 
Aires  (Argentina),  Aug.  1964.  196S  (58 ]p.  incl.  Ulus, 
diagrs.  refs.  (Rept.  no.  CNIE-PE-7;  Special  publ.  no. 
7)  (AFOSR- 66-0631)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-65-716, 
Army  Research  Office  (Durham),  %>ecial  Committee  for 
the  I.  Q.  S.  Y.  and  others)  AD  630805  Unclassified 

The  following  papers  are  included  in  this  publlcatioa' 
Observations  of  the  atmospheric  scintillation  of  radio 
star  and  satellite  signals.  Applications  of  the  optical 
model  for  2  Bev/C  K*  interactions;  Directional  and 
energy  dependence  of  cosmic  ray  variations;  Cosmic 
ray  fluxes  and  rigidity  calculations;  Differential  farada” 
measurement  of  electron  content  with  the  S-66  satellite; 
and  Cosmic  ray  storms  and  the  dally  variation. 
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Arizona  State  U.,  [Dept,  of  Physics]  Tempe. 

EVIDENCE  FOR  IONIC  CONDUCTION  IN  CERIUM 
OXIDE  (Abstract),  by  E.  L.  Holverson  and  C.  J.,  Kevane. 
[1965]  (l]p.  IAFAPOSR-64-609J  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Oklahoma  U. ,  Norman,  Feb.  25-27,  1965., 

Published  in  Bull.  Amer.  Phvs.  Soc.,  Series  II.  v.  10: 
m.-yeb'.  25,  1965, 

Electrical  conduction  in  ceramic  cerium  oxide  was 
studied  in  the  temperature  range  from  300°  to  800  °C 
and  over  a  range  of  oxygen  partial  pressures  from  1  to 
10'^  atm.  The  Impurity  concentrations  in  the  material 
studied  were  determined  spectrographically  and  by 
controlled  addition  of  impurities.  The  stu^  consisted 
of  applying  a  constant  direct  voltage  across  cerium 
oxide  samples  doped  with  varying  amounts  of  calcium 
oxide,  and  observing  the  current  iransients  as  well  as 
the  potential  distribution  as  a  function  of  the  oxygen 
pressure  and  the  temperature.  Ohm's  law  was  found  to 
be  applicable  for  the  potential  difference  between  the 
potential  probes.  The  potential  distribution  was  found 
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Arizona  y. ,  Tucson. 


to  be  inconsistent  with  the  concept  of  a  decomposition 
potential.  Polarization  effects  were  found  to  be  promi¬ 
nent;  anomalous  potential  distributions,  large  polariza¬ 
tion  voltages,  and  decays  in  current  immediately  after 
application  of  a  voltage  were  found.  It  was  concluded 
that  the  results  were  consistent  wltli  the  space- charge 
polarization  theory  of  Jaffe.  The  passage  of  direct 
current  through  a  calcium- doped  cerium  oxide  sample 
wa.s  accompanied  not  only  by  sample  dlscoluratlon  but 
also  by  the  evolution  of  oxygen,  as  was  confirmed  by 
mass  spectrograph! c  analysis.  This  positive  identifica¬ 
tion  of  oxygen  as  the  evolved  gas  confirms  the  previous 
inteiTretatlon  that  conduction  in  calcium-doped  cenum 
oxide  is  partially  ionic  in  nature. 
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Arizona  U. ,  Tucson. 

DOCUMENT  ASSOaATION  AND  CLASSIHCATION 
BASED  ON  L- LANGUAGES,  by  J.  Sanders.  [1965] 

[5]p.  (AFOSR-65-1S89)  lAF  AFOSR-62-289) 

AO  623495  Unclassified 

Also  published  in  Jour.  Assuc.  Cumpul.  Machinery, 

V.,  12;  249-253,  Apr.,  1965. 

Measures  of  document  connectedness  and  association 
are  defined  whose  nature  arises  from  the  internal  struc¬ 
ture  of  the  documents  themselves  rather  than  via  the 
judgment  of  an  external  observer..  The  Intent  is  to  de¬ 
velop  the  theoretical  structure  in  such  a  way  that  the 
processing  of  documents  into  the  various  classifications 
can  be  done  entirely  by  machine.  The  theory  *s  founded 
on  a  set  of  formal  languages,  the  Lr- languages.  A 
formal  presentation  of  the  theory  is  made  and  examples 
of  5  documents  are  given  and  discussed.  The  implica¬ 
tions  of  the  theory  for  automated  document  retneval  are 
discussed  in  conjunction  with  various  extensions  of  the 
formal  theory.  (Contractor's  abstract) 
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Arizona  U. ,  Tucson. 

A  HYBRID  ANALOG-DIGITAL  PSEUDO  RANDOM 
NOI.SE  GENERATOR,  by  R  L.  T.  Hampton.  Jan. 

1964,  45p.  Incl.  diagrs.  table,  refs.  (APOSR- 64-  0393) 
(Sponsored  jointly  by  Air  Fore?  Office  of  Scienhfic  Re¬ 
search  under  AF  ArOSR-63'89  and  National  Aeronautics 
and  Space  Administration)  AO  434556  Unclassified 

Also  published  in  1964  Spring  Joint  Computer  Conf. ; 
AFIPS  Conf.  Proc. ,  Washington,  D.  C.,  (Apr.  1964), 
Baltimore,  Spartan  Books,  Inc.,,  v.  25:  28'i-301,,  1964. 

Also  published  in  Simulation,  v.,  4.  179-187,  Mar.,  1965. 

The  design  of  a  hybrid  analog-digital  pseudo- random 
noise  generator  intended  to  replace  conventional  random- 
noise  generators  in  analog  and  hybnd  computer  simulat¬ 
ing  is  described.  It  is  capable  of  producing  4  essentially 
uncorrelated  binary  outputs  from  a  single  25- stage 
shift- register.  The  length  of  the  pseudo- random  output 
sequence  is  33,  554,  431  bits  which  is  equivalent  to 
several  thousand  computer  runs. 


A  HYBRID  ANALOG- DIGITAL  PARAMETEROPTIMIZER 
POR.ASTRACn,  oy  B.  A.  Mi'chell,  Jr.  Jan.  16,  1964. 

37p.  incl.  illus.  diagrs.  table,  refe.  (ACL  memo.  no. 

90)  (APMR- 64-0397)  (Sponsored  jointly  by  Air  Force  ' 

Office  of  Scientific  Research  under  AF  APOSR- 63-89 
and  Natioral  Aeronautics  and  Spare  Administration) 

AD  434559  Unclassified 

Also  published  in  1964  Spring  Joint  Computer  Conf. , 

IFIPS  Conf.  Prcc. ,  Washin^on,  D.,  C.  (Apr.  1964), 

Baltimore,  Sjiarlaii  Books,  tnc. ,  v.  25  .  271-285,  1964. 

Also  published  in  Simulation,  v.  4.  39'J-411,;  June  1965. 

A  new  automatic  multi-parameter  optimizer  for  iterative 
differential  analyzers  employs  sequential  random  pa¬ 
rameter  perturbation.  The  nominal  jiarameter  point 
changes  whenever  the  random  perturbations  improve 
the  system  performance  measure.  Binary  counters 
operate  simple  digital-to-analog  converters  to  implement 
parameter  storage,  multiplication,  and  step-size  changes. 
All-digital  logic  yields  different  types  of  random  per¬ 
turbations,  VIZ.  simple  random  walk,  random  walk  with 
reflecting  or  absorbing  barriers,  and  various  types  of 
correlation  over  successive  perturbations. 


HYBRID  ANALOG-DIQTAL  TECHNIQUES  AND 
RANDOM-PROCESS  STUDIES  1964-1965,  by  G.  A. 

Korn,  J.,  L.  Melsa  and  others.  [1965]  30p.  incl.  diagrs. 
tables,  refs.  (EES  series  rept.  no.  5)  (AFOSR-65-2313) 
[AFAFOSR-63-89]  AD  631  635  UncUssified 

This  report  on  hybrid  computing  systems  contains  the 
following  4  articles:  (1)  Hybnd- computer  techniques  for 
measuring  statistics  from  quantized  data,  by  G.  A. 

Korn  (see  item  no.  71);  (2)  Iteradve-differential-analyzer 
study  oTprediction  networks,  by  J.  L.  Melsa  and  M.  J. 
Wozny,  (3)  A  simple  first-order-hold  circuit,  by  G.  A. 
Korn,  and  (4)  Digital  program  control  for  iterative  differ- 
cn'ial  analyzers,  by  H.  R.  Eckes  and  G.  A.  Korn. 


EXPERIMENTS  USING  PSEUDO- RANDOM  NOISE,  by 
R.  L.  I T.  j  Hampton.  |1965]  [9]p.  incl.  dlngrs.  tables. 
(Sjionsored  jointly  by  Air  Force  Office  of  bcientific  Re¬ 
search  under  AF  AFOSR-63-89  and  National  Aeronautics 
and  Space  Administration)  Unclassified 

Published  in  Simulation,  v.  4:  246-254,  Apr.  1965. 

The  results  of  experiments  performed  with  pseudo¬ 
random  noise  sequences  are  described.  It  is  shown  that 
Gaussian  noise  can  be  easily  produced  from  such  se¬ 
quences.  It  is  also  demonstrated  that  the  sequences 
themselves  have  a  binomial  probability  distribution  The 
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correlation  technique  investig^led,  using  pseudo- rai>dani 
noise,  makes  possible  a  continuous  recordirig  of  a  sys¬ 
tem's  impulse  response  without  the  use  of  sophisticated 
hardware.  The  impulse  response  obtained  from  the 
cross- correlation  eiqjenment  can  be  approached  from 
either  the  positive  or  negative  direction,  i.  e. ,  r  can 
be  made  not  only  a  time  delay,  but  alro  a  time  adiance. 
This  enables  one  to  observe  the  trailing  end  of  a  wave¬ 
form  before  viewing  its  leading  end.  It  also  permits  a 
quick  experimental  verification  of  the  correlation  prop¬ 
erty  that  R  (r )  -  R  (-r ).  Eiamples  for  a  first-  and 
xy  xy 

second-order  system  are  given.  (Contractor's  abstract) 


Arizona  U. ,  Tucson. 

ASTRAC  n  PLUG-IN  DIOnE  FUNCHON  GENERA TOa 
by  a  H.  Whigham.  [Feb.  196Sj  Ip.  incl..  diagr.. 

(ACL  memo  no.  101)  (AFOSR-ffi-OS8S)  (Sponsored 
jointly  by  Air  Force  Office  oi  Scientific  Research  under 
AF  AFOSR- 64-89  and  National  Aeronautics  and  Space 
Administration)  AO  615439  Unclassified 

The  ASTRAC  11  plug-in  diode  function  generator  con¬ 
sists  of  a  plug-in  module  which  covers  the  patching 
area  of  2  operational  amplifiers  on  a  standard  analog- 
computer  patchbay.  The  circuit  utilizes  both  of  the 
covered  amplifiers  to  provide  both  positive  and  negative 
slopes.  Six  breakpoints  are  fixed  at  ±  1,  ±3,  and 
t  S.  5  V,  Slopes  and  a  d-c  adjustment  are  set  by  means 
of  eight  10-tum  wire- wound  potentiometers.  TTie  input 
diodes  reduce  the  input  loading.  Shunt  diodes  and  low 
impedance  levels  improve  the  frequency  response.  The 
maximum  current  requirement  is  18  ma  with  all  slopes 
maximum,  some  positive  and  some  negative.  The 
error  for  a  given  frequency  depends  on  the  particular 
function  generated.  In  general,  however,  the  error  is 
less  than  0. 5%  of  half  scale  for  input  frequencies  less 
than  5  kc  with  slopes  less  than  2.  The  temperature 
drift  IS  appro  dmately  2  mv/°C. 
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A  FAST  lOV  MODE  QUARTER  SQUARE  MUL'HPLIER, 
by  R.  H.  Whigham.  [1965]  [7jp.  incl.  Ulus,  dlagrs. 
tables.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Researcn  under  AF  AFOSR- 64-89  and  National 
Aeronautics  and  Space  Administration)  Unclassified 

Published  in  Simulation,  v.  5:  114-120,  Aug.  1965. 

This  report  descnbes  the  design  and  performance  of  a 
fast  wideband  quarter- square  diode  multiplier  designed 
to  work  the  i  10- v  low-impedance  computing  circuits  of 
a  high-speed  iterative  differential  analyzer  (ASTRAC 
n),  or  in  other  hybrid  analog- digital  computer  systems. 
To  reduce  cost,  the  new  multiplier  employs  absolute- 
value  squaring  circuits  and  does  not  require  committed 
computer  amplifiers.  Improved  combination  sh'jnt- 
serles  switching  circuits  and  low  resistance  values 
ensure  wide  bandwidth  (±  0. 5%  of  half- scale  dynamic 
error  at  10  kc,  «"  1  degree  phase  shift  below  70  kc). 
Temperature- compensating  diodes  in  the  bias  networks 


reduce  thermal  drift  below  0. 7  mv/  "C,  so  that  the 
multiplier  static  accuracy  of  t  0. 20'^  of  half- scale  is 
maintained  from  15  to  40°C.  A  number  of  useful  design 
hints  are  listed.  (Contractor's  abstract) 
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HYBRID  COMPUTER  MONTE  CARLO  TECHNIQUES,  by 
G.  A.  Korn.  [19^]  [12]p.  incl.  lllus.  diagrB.  refs. 
(Bound  With  its  AFOSR- 65-2313;  AO  631635)  (^nsored 
jointly  by  Air  Force  Office  of  Scientific  Research  ur.der 
AF  AFOSR-64-89  and  National  Aeronautics  and  %iace 
Admimstration)  Unclassified 

Published  in  Simulation,  v..  5;  234-245,  Oci.  1965. 

3 his  report  introduces  hybrid  analog-digital  computer 
systems  suitable  for  high-qieed  Monte- Carlo  studies 
and  suggests  metliods  for  further  reducing  the  computing 
time,  such  as  sequential  estimation  and  a  number  of 
va ranee- reducing  techniques.  Shift- register- generated 
pseudo- random- noise  is  eqiecially  convenient  for  many 
hybrid  analog-digital  computations.  Appliothons  to 
the  solution  of  partial  differential  equations  and  to 
random-search  optimization  are  ouUined.  (Contractor's 
abstract) 
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HYBRID- COMPUTER  TECHNIQUES  FOR  MEASURING 
STATIS'ncS  FROM  QUAN'HZED  DATA,  by  G.  A.  Kora 
[1965]  [10]p.  incl.  diagrs.  table,  refs.  (Bound  with  its 
AFOSR- 65- 2313;  AD  631635)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  AFOSR- 
64-89]  and  National  Aeronautics  and  Space  Administra¬ 
tion)  Unclassified 

Published  in  Simulation,  v.  4:  229-239,  Apr.,  1965. 

Digital  data  processing  necessarily  involves  quantization 
(roundoff)  cf  input  data.  The  statistical  theory  of  ampli¬ 
tude  quantization  indicates  that  the  effects  of  quantization 
on  statistics  are  often  negligible  or  can  be  approximately 
predicted  and  corrected,  even  with  surprisingly  coarse 
quantization.  This  tutoiial  paper  reviews  contributions 
to  the  theory  made  in  England,  the  Netherlands,  and 
Russia,  as  well  as  B.  Wldrow's  original  work  in  this 
country.  Applications  to  remarkably  inexpensive  hybrid 
analog-digital  averaging  computers  and  correlators  are 
also  discussed.  The  theory  can  pay  very  handsome 
practical  dividends;  in  many  appiicotions,  2-  to  4-bit 
analog-to-digital  converters  and  data- transmission  chan¬ 
nels  can  yield  averages,  mean  squares,  and  correlation 
functions  with  10-  to  20-btt  accuracy,  and  one-bit  (polar¬ 
ity-coincidence)  correlators  are  often  practical.  (Con¬ 
tractor's  abstract) 
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EFFECT  OF  PRESSURE  ON  THE  DIFFUSION  RATE  IN 
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META1£.  by  R.  B.  DiCMrson,  R  F.  Bosanno,  and 
C.  T.  TDmlzida.  [1985]  [7]p.  incl.  table,  refa.  (9pon- 
•ored  Jointly  by  Air  Force  Office  oi  Scientific  Reaearch 
under  AF  4^638)799  and  Atomic  Energy  Commlsaton) 

UncUsaifled 

Pidiliahed  in  Physics  of  Scdlda  at  Wgh  Pressures, 

^roc.  First  Intemat'l.  Conf. ,  Tucson,  Arizona 
(i^r.  90-23,  1965),  ed.  by  C.  T.  Tomizutca  and  R  M. 
Emrick.  New  York,  Academic  Press,  1965,  p.  329- 
335.  (AF06R- 66-0131) 

The  molar  activation  volume  AV  in  a  (Bffusion  process 
is  defined  as  (6  A  G/SpJ-ji,  where  A  G  is  the  molar  Gibbs 
free  energy  for  the  seU- diffusion  process,  p  is  pressure 
and  T  temperature.  Gstng  a  gas  pressure  system  up  to 
9  k  bar  at  temperatures  of  about  1000  °C,  the  effect  cf 
pressure  on  the  self- diffusion  rate  in  Au  was  determined, 
and  A  V  evaluated  from  the  results.  A  V  amounts  to 
about  70%  of  the  molar  volume;  this  estimate  agrees 
with  that  obtained  by  summing  the  volume  of  a  mol  of 
vacancies  at  rest  and  the  volume  Increase  caused  by  a 
mol  of  vacancies  mov.ng  to  the  activated  state.  The 
effect  of  pressure  on  the  diffusion  rates  of  In  and  Sb  in 
Ag,  and  the  self-cBHuslon  rate  of  Ag  itself  are  also 
determined.  The  difference  between  the  A  Vs  corre¬ 
sponding  to  self- diffusion  and  the  diffusion  of  In  and  Sb 
respectively  are  compared  with  those  calculated  from 
the  lazarus-Le  Claire  and  the  Corless- March  theories; 
the  agreement  with  the  latter  theory  is  close. 
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Arizona  U.  Dept,  of  Physics,  Tucson. 

EFFECT  OF  HYDROSTATIC  PRESSURE  ON  THE 
CUME  POINTS  OF  SEVERAL  FERFITES,  by  C.  L. 
Folles  and  C.  T.  Tomtzuka.  [1965]  [5]p.  tncl,  dlagrs. 
tables,  refs.  (AF08R-65-1745)  (AF  AFOSR-63-105) 

AO  641494  UncUssiHed 

Also  published  in  Jour.,  Appi.  Phys. ,  v.  36;  3839-3843, 
Dec. 

The  effect  of  hydrostatic  pressure  on  the  Curie  tempera¬ 
ture  T.  was  measured  for  4  members  of  a  Nl-Zn  ferrite 
series  (30%,  50%,  80%,  and  100%  NlO)  and  for  2  mem¬ 
bers  of  a  gadolinium- iron- garnet  series  (Gd3AiFe40i2 
andGdj  5Yi_5Al^j  jFe^  gOj2)-  A  transformer  tech¬ 
nique  was  used  for  the  nieasurements  with  the  maxlmt..n 
pressure  available  being  8  kbar..  The  Curie  tempera  are 
showed  a  linear  Increase  with  pressuie  and  the  slop*  ; 
ranged  from  0. 58  ±0.05  to  1. 16  i  0. 07"C/kbar.  T' 
approximate  Curie  points  varied  from  153°C 
(Gd3AlFe40i2)  to  616°C  (100%  NlO  ferrite).  The  sam¬ 
ples  with  Tf  less  than  400  °C  were  measured  in  a  liquid- 
pressure  system  and  the  others  were  measu'ed  in  a 
gas-pressure  system.  (Contractor's  abstract) 


Arizona  U.  Dept,  of  Physics,  Tucson. 

EFFECT  OF  HYDROSTATIC  PRESSURE  ON  THE 
NffiL  TEMPERATURE  IN  CHROMIUM,  by  T.,  Mitsui 


and  C.  T.  Tomizuka.  [1965]  [2]p.  incl.  diagrs.  refs. 
(AFAF06R- 63-105)  Unclassified 

Published  in  Phys.  Rev.,  v.  137;  A5S4-AS65,  Jan.  IB, 

mf. - 

The  electrical  resistivity  of  Mgh-purity  chromium 
polycrystal  was  measured  as  a  function  cf  temperature 
in  the  range  of  hydrostatic  pressure  from  atmospheric 
pressure  to  8  kbar.  The  Neel  temperature,  winch 
manifests  itself  as  the  resistivity  miminum,  was  ob¬ 
served  to  decrease  linearly  with  pressure  at  a  rate  of 
5. 1  ±0. 2°R/ldiar.  The  relative  resistivity  anomaly  in 
the  neighborhood  of  the  NmI  temperature  was  found  to 
be  pressure-insensitive  Attempts  have  been  made  to 
interpret  the  results  in  terms  of  the  spin-density-wave 
theory.  (Contractor's  abstract) 


Arizona  U.,  Dept,  of  Physics,  Tucson. 

EFFECT  OF  HYDROSTATIC  PRESSURE  ON  THE  NEEL 
TEMPERATURE  AND  ELECTRICAL  RESfSTIVTTY 
ANOMALY  IN  CHROMIUM  METAL,  by  T.  Mitsui. 

[1965]  [9]p.  incl.  diagrs.  refs.  (AF  APOSR-63-105) 

Unclassified 

Pidilished  in  Physics  of  Solids  at  High  Pressures,  Proc. 
First tnfemat'l.  Conf.,  Tucson,  Arizona  (Apr.  20-23, 
1965),  ed.  by  C.  T.  Tomizuka  and  R  M.  Emnck. 

New  York,  Academic  Press,  1965,  p.  213-221. 

(AFOSR- 66-0131) 

The  electrical  resistivity  of  high- purity  polycrystalline 
chromium  was  measured  as  a  function  of  temperature 
in  the  range  of  hydrostatic  pressures  from  atmospheric 
pressure  to  8  kbar.  (Tie  Neel  temperature,  which 
manifests  itself  as  a  r>'8i8tivity  minimum,  was  observed 
to  decrease  llnear'v  with  pressure  at  a  rate  of  -5. 1  ± 

0. 2'’C/ld)ar.,  This  value  'S  in  agreement  with  the  one 
estimated  by  the  thermodynamical  relation  of  the 
second  order  phase  transition..  The  electrical  resistivity 
anomaly,  which  is  associated  with  magnetic  energy  gaps 
introduced  by  the  periodicity  ol  antiferromagnetic  spin 
arrangement  was  found  to  be  pressure  insensitive. 
(Contractor's  abstract) 
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Arizona  U.  [Dept,  of  Pliyslrs]  Tucson. 

PHYSICS  OF  SOUDS  AT  HIGH  PRESSURES,  OROCEED- 
INGSOF  THE  HRST  INTERNA 'HONAL  CONFERENCE, 
Tucson,  Arizona,  Apr.  20-23,  1965,  ed.  by  C.  T.. 
Tomizuka  and  R  M.  Emrick,  New  York,  Academic 
Press,  1965,  595p.  incl.  illus,  diagrs.  tables,  refs. 
(AFOSR- 66-0131)  (AF AFOSR-65-740)  Unclassified 

The-  purpose  of  this  conference  was  to  bring  together 
workers  in  the  field  of  solid  state  physics,  employing 
high  pressure  techniques,  and  offer  them  an  opportunity 
for  free  exchange  of  information.  The  development  of 
excellent  high-pressure  facilities  in  many  countries 
required  that  the  conference  be  internalional.  Nine 
countries  were  represented.  A  total  of  44  papers  and 
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discussions  are  presented,  grouped  under  the  follcwine 
i,tneral  headings  (1)  electronic  properties,  (2)  mag¬ 
netism,  (3)  lattice  detects,  (4)  phase  transformations, 
and  (5)  lattice  properties. 


Arkansas  t'.  Dept,  of  Physics,  Fayetienlle. 

RADIATIVE  LIFETIMES  AND  EXaTATION 
.MECHANISMS  IN  HEUUM.  by  W..  R  Pendleton,  Jr 
and  R  H.  Hughes.  jl965j  [Sjp.  incl.  diagrs.  t?  ile, 
rtfs.  (AFOSR-K-2776)  jAF  AFOSR-62-159J 
AD  629540  L'nclassified 

Also  published  in  Phys.  Rev.,  v.  138  A683-A687. 

May  3,  1965., 

The  radiative  decay  rates  of  the  n's(n  4,  5',;  3*P. 
n‘D(n  3,4, 5),.  n^Sln  4,5),  n*P(n  3,4  5i  and 

3 

n  D(n  =  3,4)  states  of  helium  have  been  measured  using 
pulsed,  variable- energy  electron-impact  exciution  and 
a  sampling  mci)»d  of  detection.  The  results  agree  uell 
with  previously  published  measurements.  Experimental 
evidence  is  presented  for  the  mechanisms  involved  in  the 
cullisoral-transfer  reactions  where  atoms  in  Ip  states 
excite ’d  levels:  nF  levels  (n  •  5)  are  populated  by 
coUisional  transfer  from  n*P  levels  and  in  turn  cascade 
to  the  3d  levels.  Possible  laser  action  in  the  3* P  -  3^S 
and  5F  -  33d  transitions  is  suggested. 


Arkansas  U.  Dept,  of  Physics,  Fayetteville. 

SIMPLE  NANOSECOND  UGHT  PULSE  R,  bv  W.  R 
Pendleton,  Jr.  [1965J(l]p.  incl.  diagrs  (AFOSR-66- 
1568)  (AF  A1FOSR-62-159J  AD  640181  Unclassified 

Also  published  in  Rev  Scient.  fnstr.  .•  v.  36-  1645, 

Nov.  19ir 

A  voltage  indicator  tube.  Amperex  6977,  has  been  used 
as  a  nanosecond  light  pulser  using  a  niinature  hydrogen 
thryralrcn  pulser.  An  analysis  of  the  emission  of  the 
fast  component  of  the  two- component  P-15  phosphor 
showed  a  decay  to  10  o  of  original  light  peak  intensity  in 
not  more  than  50  nanoseconds.  Best  light  pulse  shapes 
showed  3.5  ns  rise  to  901;  of  peak  intensity  and  7  ns  width 
at  the  one- half  intens'ty  points. 


Astrosysfems  Internattonal,  Inc.,  Fairfield,  N.  J. 

AFOSR  SIXTH  ANNUAL  CONTRACTORS'  MEETING  ON 
CHEMICAL  KINETICS  OF  PROPULSION,  New  York, 

Sept.  20-21,.  1965  (  45|p.  ind.  refs,  (APOSR-6j-2238) 
|AF  49(638)1400]  AD  627978  Unclas.sified 

Abstracts  arc  presented  which  briefly  describe  the 
current  status  of  icsearrh  efforts  contractually  suppoited 
by  AFOSR  and  other  research  programs  in  the  field  of 
chemical  kinetics  of  propulsion. 
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Astrosysfems Inteimational,  Inc.,  Fairfield,  N.  J. 

COMBUSTION  GAS  EMITTED  RADIATTO.N  AND 
CHEMILUMINESCENCE  PHENOMENA  (Abstract',  by 
J.  S.  Gordon.  |196S|jl|p.  (Bound  with  Us  APOSR-65- 
2238.  AD  627978)  fAF  4Sf638TniR5]  ^Ltnclassified 

Spectral  radiance- measui ement  discrete  emission  bands 
in  combustion  gases  are  being  used  to  study  and  char¬ 
acterize  chemiluminescence.  A  chemical  kinetics  tn- 
lerpretatton  of  results  is  desired.  A  low  pressure  pre¬ 
mix  ffis  burner  is  being  assembled  for  use  with  si.mple 
fuel  oxidizer  combinations  (CHg  O2).  Later  eiqiert- 
menls  will  use  CHg  .NO,  C2H2  N2O  and  other  systems 
(containing  halogen,  boron,  etc.'.  This  apparatus  re¬ 
places  the  previous  unsuccessful  configuration  in  which 
the  torch  plume  impinged  on  a  nozzle  section  so  as  to 
exhaust  self-tied  portions  of  the  flame  gas  (fast  reaction 
Zone)  into  a  -.acuu.m  chamber  Previous  observation  of 
strong  chemiluminescerre  wilh  O2  isobutylene  us'ng 
this  'onfi.guration  could  not  be  reproduced.  The  combus- 
tton  *33  will  be  optically  scanned  over  the  wavelength 
region  of  interest  (2000  to  OOOOA)  using  a  McPherson 
.Model  235  grating  mono-hromator  and  photomultiplier 
recorder  system  as  funclicns  of  location  within  the 
flame..  The  objectives  art  to  determine  radiative  Itfe- 
Umsi- of  selected  species  (CH,  NO,  OH,  HCO,  C2 
etc. )  based  on  monochromator  scan  results,  and  de¬ 
partures  from  thermal  equiparntions  between  rovibronic 
energy  levels  of  selected  species  (interdepartures  from 
the  thcrmochemical  equilibnuir.  as  defined  by  thermo-' 
dynamic  calculations  as  funchon  of  fuel  oxidizer  stoichi¬ 
ometry  and  location  within  the  premix  flame  brush) 
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Atlantic  Research  Corp. Alexandria.  Va. 

THE  KINETICS  OF  THE  HYDROGEN- FLUORINE 
REACTTON.  11.  THF  OXYGEN-lNHtBlTED  RFACTION, 
byj.,  B.  Levy  and  B,  K.  W.  Copeland.  il96oJ|9]p. 
incl.  diagrs.  tables,  refs.  (AFOSR-65  -  0  69'>)  (AF  49- 
(638)1131)  AD  615181  Unclassified 

Also  published  in  Jour.  Phvs.  Che.-n. v.  69  408-4)6, 
Feb.  1965. 

The  kinetics  of  the  thermal,  gaseous  hydrogen- fluorine 
reaction  have  been  inveslipated  by  a  colorimetric  tech¬ 
nique.  The  reaction  has  been  found  to  be  inhibited  bv 
oxygen  and  the  inhibited  reaction  was  studied  mainly  at 
'i32',,  but  also  from  122  to  162  The  eiqierinients  have 
Dcen  performed  at  a  tohil  pressure  of  about  645  mm.  with 
oxygen  varying  from  about  8j  to  500  mm.  Nitrogen  and 
helium  have  been  used  to  maintain  the  total  pressure  at 
the  desired  value.  Hydrogen  and  flnorine  pre.-.sures 
have  been  in  the  general  range  of  20-80  mm  It  ha;, 
been  found  that  the  rate  decreases  with  added  oxygen  Ijui 
reaches  a  li.miting  value  unaffected  bv  further  nxvgen 
.addition.  The  limiting  rate  obevs  the  expression 
-d(Fe2)  dt  k(F2)(H2)  fairly  well,  but  the  curves  of  the 
integrated  forms  arc  linear  only  for  about  the  first  50  n 
of  reaction,  dropping  off  thereafter  The  Arrtieniu  nlot 
for  the  rates  from  132  to  162  C  is  linear,  yielding 
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aciivanon  energy  of  16. 7  kcal/'moi.  Tne  results  ere 
discussed  in  terms  of  a  chain  reaction  involving  the 
propagation  steps,  H  +  F2  -  HF  +  F.  F  +  O2  +  M  -  POO  + 
M,  and  POO  +  H2  -  HF  +  O2  +  H.  Evidence  is  presented 
for  an  activation  energy  of  5-7  kcal/mol  for  the  reaction 
F  +  H2  -  HF  +  H  and  for  a  heat  of  formation  for  the  POO 
species  of  +3.  5  kcal/mol.  (Contractor's  abstract) 
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Atlantic  Research  Corp. ,  Aleitandria,  Va. 

THE  raNETTCS  OF  THE  TETRAFLUOROHYDRAZIN 
FLUORINE  REACTION,  by  J.  B.  Levy  and  S.  K.  W. 
Copeland.  [1965]  [5]p.  incl.  diagrs.  tables,  refs. 

(AF  49(638)1131)  Unclassified 

Published  in  Jour.  Phys.  Chem. ,  v.  69.  3700-3704, 

Nov  1965. 

The  reaction  between  fluorine  and  tetrafluorohydrazine 
has  been  investigated  from  35  to  86’.  Nitrogen  tn- 
fluonde  has  been  shown  to  be  the  only  oroduct.  The 
kinehcs  have  been  measured  by  a  colon  metric  technique 
and  have  been  shown  tc  be  homogeneous.  It  hi  s  been 
found  that  the  kinetic  data  obey  the  expression 
-d(F2)/dt  =  k(F2)(N2F4)i  and  k  =  1.0  x  ^ 

exp(-200, 400  ±  400/RT)  M"*  sec"*..  It  is  proposed 
that  k  =  K'ko  where  K  is  the  equilibrium  comtant  for 
the  dissociation  of  tetrafluorohydrazine  and  k2  is  the 
rate  constant  for  tne  reaction  NF2  ♦  F2  -  NF3  +  F. 
(Contractor's  abstract) 
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Atlantic  Research  Corp.  Kinetics  and  Combustion  [Group] 
Alexandna,  Va. 

A  NOVEL  CHEMICAL  SYSTEM  FOR  GENERA 'HON  OF 
ELECTTON  RICH  GASES,  by  R  Friedman  and  A. 

Macex.  [1965]  [26]p.  incl.  diagrs.  tables,  --efs. 

(Also  bound  with  its  APOSR-64-129))  (AF  49(638)651) 

Unclassified 

Published  in  Tenth  Symposium  (Internat'l. )  on  Combus¬ 
tion,  Cambridge  (Gt.  Bnt.)(Aug.  17  -  21,  1964),. 
Pittsburgh,  ConiDustion  Inst. 1965,:  p  731-741.. 

A  unique,  self-oxicii?ed  combustion  system,  consi-sting 
initially  of  a  solid  mixture,  is  described  which  burns 
to  yield  an  all- gas  plasma  containing  over  10^^  (mea.s- 
ured)  or  lo'®  (calculated)  electrons  cm®  at  atmosphe.nc 
pressure.  The  ingredients  are  tetracyanoethylene, 
hexamtroethane,  and  cesium  azidc,^  formulated  to  be 
stoichiometric  to  CO,  No,  and  Cs.  The  mixture  is 
compacteu  to  1. 6  gin  cni5  by  pressing  at  20,000  psi. 

The  strand  burning  late  at  1  atm  is  1.3  niM'sec  and  the 
pressure  exponent  is  about  0.  6.  The  flame  teinperatu.-e, 
calculated  as  3660  K,  was  measured  as  3520  K  by  the 
speitral-line-intensity  method  and  3000  -3100  K  by  tne 
line- reversal  method.  In  vieu  of  the  radial  nonuni- 
formity  of  the  plasma,  ttii  former  value  is  lonsideicd 
more  likely  to  be  correct  Eb’Ctron  densities  were 
determined  both  from  measurement ,  of  individual  spec¬ 
tral-line  sliapei  (.‘'tcrk-bioademiig)  and  by  thelngli.s- 


Teller  series  limit  method.  The  two  methods  agreed 
with  one  another.  Strands  of  1.  27-cm  diam  gave  3  or 
4  times  higher  electron  concentrations  than  strands  of 
0.79-cm  aiam;  however,  electron  concentrations,  while 
extremely  high,  were  s*'  11  below  calculated  values,  even 
after  the  lowering  of  flame  temperature  below  theoretical 
(because  of  heat  loss)  was  considered.  It  is  suggested 
that  adequate  time  was  available  for  cesium  ionization, 
under  the  experimental  conditions,  but  time  was  not 
adequate  for  complete  oxidation  of  CN  and  CN"  to  CO 
and  N2,  so  electrons  were  largely  attacked  as  CN" 
rather  than  free.  Hence,  longer  residence  times  allowing 
a  closer  approach  toward  equilibrium  should  give  even 
higher  yields. 
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Atlantic  Research  Corp.  Kinetics  and  Combustion  Group, 
Alexandria,  Va, 

RESEARCH  ON  THE  DEFLAGRA’HON  OF  HIGH- 
ENERGY  SOLID  OXIDIZERS,  byJ.  B.  Levy,  R. 

Friedman  and  others.  Quarterly  technical  summary 
rept.  no.  10,  Sept.  1-Nov.  30,  1964.  Jan.  19,  1965,; 

13p.  incl.  illus.  diagrs.  tables.  (AFOSR-65-1278) 

(AF  49(638)1169)  AD  46S871  Unclassified 

Further  measurements  of  the  rate  of  deflagration  of 
pressed  strands  of  hydrazine  diperchlorate  at  elevated 
pressures  have  been  made.  The  data  are  erratic.  The 
effect  of  copper  chromite  catalyst  on  the  deflagration 
of  hydrazine  diperchlorate  at  atmospheric  pressure  has 
been  examined  at  a  higher  catalyst  content.  Flame 
temperatures  have  been  calculated  for  1 ,  10,  and  100 
atm  pressure  and  are  fairly  constant  at  1600 °K.  Attempts 
at  measurement  of  the  flame  temperature  by  means  of 
fine  Pt-Pt,  10"o  Rh  thermocouples  have  been  unsuccess¬ 
ful — apparently  because  of  catalysis  by  the  metals  of 
condensed  phase  reactions.  Exploratory  experiments 
have  been  perfoimed  with  ammonium  perchlorate, 
hydrazine  perchlorate  and  hydrazine  diperchlorate  on 
the  deflagi-ation  of  spheres  of  these  oxidizers  at  atmos¬ 
pheric  pressure  in  fuel  gas  streams  (Contractor's 
abstract) 


Atlantic  Research  Corp,  Kinetics  and  Combustion  Group, 
Alexandria,  Va. 

RESEARCH  ON  THE  DEFLAGRATION  OF  HIGH-ENERGY 
SOLID  OXIDEEB^  by  J..  B.  Levy,  G.  von  Elbe  and 
others.  Quarterly  technical  summary  rept.  no.  11, 

Dec.  1,  1946-Feb.  28,  1965.  May  19,  1965  [18[p  iml. 
diagrs,  tables.  (AFOSR-65-1280)  (AF  49(638)1169) 

AD  617272  Unclassified 

Further  experiments  are  performed  in  which  the  flame 
temperature  above  deflagrating  hydrazine  diperi  lilorate 
has  been  mt‘asured  with  fine  thivniocouples  Results 
arc  obtained  with  ceramic- coated  Pt-Pt,;  lOc  Rh  thermo¬ 
couples  and  with  uncoated  chromel-alumel  th.'rmocouples 
A  flame  temperature  of  about  1350  K  is  indicated  fur  an 
ambient  pressu'-e  if  about  20  atm.  This  is  substantially 
below  the  theoretical  name  temperature  of  about  1600  K 
The  thermal  decomposition  of  hydrazine  diperchlorate 
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has  been  inveshgated  from  211-291  °C.,  Ammonium 
perchlorate  has  been  found  in  the  surface  of  a  strand  of 
hydrazine  diperchlorate  which  had  licen  ignited  at  an 
elevated  pressure,  allowed  to  deflagrate  partially  and 
extinguished  by  sudden  pressure  release.  Deflagration 
rate  measurements  from  6-130  atm  are  reported  for 
pressed  hydrazine  diperchlorate.  (Contractor's  abstract, 
modified) 
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Atlantic  Research  Corp.  Kinetics  and  Combustion  Group, 
Alexandria,  Va. 

RESEARCH  ON  THE  DEFLAGRA'nON  OF  HIGH- 
ENERGY  SOLID  OXIDIZERS,  byj.  B.  Levy,  G.  von 
Elbe  and  others.  Quarterly  technical  summary  rent, 
no.  12,  Mar.  1-May  31,  1965,  1965.  /\ug.  11,  1365, 
lOp.  incl.  diagrs.  tables.  (AFOSR-65-1615)  (AF49- 
(638)1169)  AD  472633  Unclassified 

The  measurements  of  the  flame  temperature  of  de¬ 
flagrating  hydrazine  diperchlorate  using  fine  chromel- 
alumel  thermocouples  have  been  completed  at  28  atm. 

A  value  of  1385  i  35 ‘K  was  obtained.  Experiments  at 
55  atm  tentatively  put  the  flame  temperature  at  above 
1500  °K  at  this  pressure.  Both  temperatures  are  below 
the  theoretical  value  of  1600°K  and  indicate  that  ther¬ 
modynamic  equilibrium  is  not  attained  in  the  flame,  al- 
tiiough  It  may  be  at  higher  pressures.  The  temperature 
profile  through  the  combustion  wave  was  obtained  for 
deflagration  at  28  atm.  The  thicxness  of  the  preheat 
zone  was  measured  as  550  ±  80  u,  and  the  thermal 
diffusivity  was  determined  to  be  0.0015  t  .0005  cm‘/sec, 
for  HDP  of  2. 1  g^cc  density.  Further  measurements 
of  the  deflagration  rate  were  made  as  a  function  of 
pressure.  (Contractor's  abstract,  modified) 
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Atlantic  Research  Corp.  Kinetics  and  Combustion  Group,, 
Alexandria,  Va. 

RESEARCH  ON  THE  DEFLAGRATION  OF  HIGH- 
ENERGY  SOLID  OXIDIZERS,  byJ.  D.  Levy,.  G  von 
Elbe, and  others.  Quarterly  technical  summary  rept 
no.  13,  June  1-Aug  31,  1965.  Oct.  11,-  1965,.  lOp. 
incl.  diagrs.  table.  (AFOSR-65-2291)  (AF  43(638)1169) 
AD  624530  Unclassified 

The  flame  temperature  of  hydrazine  diperchlorate 
was  measured  using  fine  chromel -alumel  thermocouples. 
At  28  atm,  the  measured  temperature  was  found  to  be 
'  200  C  below  the  calculated  product  gas  temperature. 
The  observed  temperature  increases  with  pressure,  and 
at  apcroximately  100  atm  the  theoretical  value  is 
attained  The  temperature  profile  through  the  preheat 
/one  of  the  combustion  wave  was  carefully  measured  at 
18  atm.  This  was  found  to  agree  well  with  that  pre¬ 
dicted  by  theory  if  some  variation  of  thermal  diffusivity 
with  temperature  is  assumed.  The  thermal  profile  at 
low  pressure  was  found  not  to  exhibit  the  character  of 
tnat  of  a  normal  deflagration  wave.  This  finding  has 
sill'd  considerable  light  on  the  nature  of  the  process. 
Finally,  quenching  experiments  were  performed  and 
these  arc  discussed.  (Contractor's  abstrait) 
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Atlantic  Research  Corp.  Kinetics  and  Combushun  Group, 
Alexandria,  Va. 

RESEARCH  ON  THE  DEFLAGRATION  OF  HIGH- 
ENERGY  SOLID  OXIDIZERS,  byj.  B.  Levy,  G.  von 
Elbe  and  others.  Final  technical  rep:.  June  1,  1962- 
Nov.  30,  1965,  55p.  incl.  diagrs.  tables,  refs,  (AFOSR- 
66-0157)  (AF  49(638)1169)  AD  628  035  Unclassified 

The  results  of  research  on  the  deflagration  of  the  solid- 
propellant  oxidizers,  hydrazine  perchlorate  (HP)  and 
hydrazine  diperchlorate  (HDP),  are  reported  and  dis¬ 
cussed.  Each  compound  was  found  to  be  unique  physi¬ 
cally  end  chemically,  in  both  its  low- temperature 
thermal  decomposition  and  its  high- temperature  deflagra¬ 
tion  behavior  HP  and  HDP  are  white  solids  of  crystal 
densities  1. 639  and  2. 21  g/ cc,  and  melhng  points  of  141 
and  191  °C,  respectively.  The  following  aspects  of  the 
combustion  process  were  studied:  The  deflagration  rate 
as  a  function  of  pressure  and  the  effects  of  catalysts;  iiie 
iTame  temperature  and  the  temperature  profile  through 
the  combustion  wave;  quenching,  thermal  decomposition, 
and  chemical  behavior..  In  addition,  vaporization  rates 
of  HP  were  measured. 
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Austrian  Atomic  Energy  St’idy  Group.  Dept,  of  Physics, 
Seibersdorf., 

(DEFECT  MODE  IN  A  FACE  CENTERED  CUBIC 
LATlTi-Ej  Schwlngungszustand  eines  Fremdatoms  im 
kobisch  flaechenzentnerten  Gitter,  by  E.  Balcar.. 

(1965)  iSjp.  (AFCSR-66-1610)  (AF  61(052)638) 

AD  638514  Unclassified 

Also  published  in  Acta  Phys.  Austriaca,  v.  20:  325- 

33T7T^. 

The  substitution  of  an  atom  in  a  crystal  by  an  atom 
which  is  lighter  than  the  surrounding  host  atoms,  gives 
nse  |.i  a  localized  defect  mode  of  the  lattice.  To  calcu¬ 
late  the  frequency  of  this  mode  a  model  of  the  crystal 
was  as.sunied  wiih  general  forces  between  nearest  atoms 
and  lentral  forces  be'ween  next  nearest  atoms.  This 
model  gives  the  dynamical  matrix  of  the  system  which 
contains  the  symmetry  of  the  face  centered  cubic  crystal. 
A  theoretical  formula  was  developed  to  calculate  the  de¬ 
fect  mode  frequency  by  using  the  dynamical  matrix. 

The  resulting  formula  was  applied  to  the  calculation  of 
the  frequency  of  an  isotope  defect  in  a  face  centered 
lubic  lattice  (Ni  in  Pd)  and  compared  with  experimental 
results. 
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Avco  Corp,  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

CURRENT  SHEET  TILT  IN  A  RADIAL  MAGNE’HC 
SHOCK  TUBE,  by  R.  B.  Johansson,  Sept,  1964  (20)p. 
incl.  illus.  diagrs.  table.  (Research  rept.  no.  189) 
(AF  49(638)659)  AD  608147  Unclassified 
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Also  published  in  Phys.  Fluids,  v  8- 866-871,  May 

TsTgr. 

This  paper  describes  an  experiment  carried  out  in  a 
radial  (inverse  pinch)  shock  tube  with  argon  of  50-400  u 
pressure  and  hydrogen  of  100  u  pressure.  The  current 
sheet  was  found  to  be  tilted  so  that  the  caihode  side 
lagged  the  anode  side.  At  the  anode  the  shock  has  a  tilt 
in  the  same  direction  as  the  current  sheet..  At  the 
cathode  the  shock  is  normal.  These  phenomena  can  be 
correlated  by  phy.sical  models  which  assume  that  the 
current  is  predominantly  carried  by  the  ions.  (Con¬ 
tractor's  abstract) 


Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

THE  DIOOOTRON  INSTABILITY  IN  A  CYLINDmCAL 
GEOMETRY,  by  R  H.  Levy.  Dec.  1964  (21  [p.  incl. 
diagrs.  table,  refs.  (Research  rept.  no.  202)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)659  and  National  Aeronautics  and  Space 
Administration)  AD  609638  Unclassified 

Also  published  in  Phys.  Fluids,  v.  8  1  288-1295, 

July  i^eST. 

The  diocotron  (or  slipping  stream)  instability  of  low 
density  (u-  -■<  Wg)  electron  beams  in  crossed  fields  is 
considered  for  a  cylindrical  geometry.  For  a  simple 
density  distribution,  the  normal  modes  of  the  electron 
beam  correspond  to  a  continuum  of  eigenvalues,  plus 
2  discrete  eigenvalues.  Work  due  to  Case  and  Dikii 
appears  to  show  that  the  continuous  spectrum  is  not 
Important  in  stability  studies  of  this  type.  The  condition 
for  stability  considering  the  discrete  modes  only  is 
derived,  under  suitable  geometrical  and  electrical  con¬ 
ditions,  It  IS  shown  that  these  modes  can  be  stable.. 

The  analogy  between  the  electromagnetic  problem  con¬ 
sidered  here  and  the  problem  of  the  stability  of  an  ideal 
rotating  fluid  is  discussed.  It  is  shown  that  stability 
conditions  derived  for  the  latter  problem  depend  on  the 
possibility  of  axial  perturbations,  what  this  implies  for 
the  electron  beam  problem  is  briefly  discussed.  (Con¬ 
tractor's  abstract) 
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Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

THE  ELECTRON  PLASMA  EXPERIMENT  THEORY 
AND  APPLlCA'nONS,  by  R  H.  Levy  and  G.  S.  Janes. 
June  1965  [18]p.  incl.  diagrs.  refs.  (Rept.  no.  AMP- 
160)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)659  and  National  Aeronautics 
and  Space  Administration)  AD  473350  Unclassified 

The  basic  concepts  involved  in  the  production  and 
control  of  pure  electron  and  electron  rich  plasmas  arc 
reviewed,  with  particular  reference  to  the  diffe<-ent 
geometries  in  which  equilibrium  may  be  achieved.  An 
inductive  method  of  establishing  arbitrary  equilibrium 
profiles  is  described.  Recent  theoretical  work  on  the 
sUoUity  of  some  particularly  simple  equilibria  is  then 
discussed.  Instabilities  considered  are  the  so-called 


diocotron  (or  slippii.g  stream)  instability,  this  instamlity 
(whose  importance  in  magnetron  work  is  well  under¬ 
stood)  is  rotated  to  thf  Kelvin- Helmholtz  instability  in 
fluid  mechanics  and  a  lew  mode  involving  spontaneous 
coherent  '•adiatiou  intC'  .space  as  a  result  of  bunching. 

This  effect  can  be  desr  nbed  as  the  flexible  antenna 
instability.  Both  thes  '  instabilities  are  considered  lor 
low  density  eieitron  beams.  Two  experiments  are  dis¬ 
cussed.  The  object  of  the  first  is  to  produce  a  stable 
electron  plasma  in  a  simple  geometry.  The  second  is 
designed  tu  test  i.ie  pi’acticability  of  the  inductive  charg¬ 
ing  scheme.  A  brief  review  of  selected  applications  of 
tne  election  plasma  is  also  given,  these  include  space 
radiation  shielding  and  certain  high  voltage  latioratory 
denies.  (Contractor's  abstiact) 
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Avco  Corp.  Avcii- Everett  Research  I.Kib  ,  Everett,  Mass 

OBSERVATIONS  OF  ANOMALOUS  DIFFUSION  IN 
EM-REaON  PLASMA- ACCELERCnON  EXPERIMEN3S 
(Abstiact),-  by  R  S.  Lowder  and  C.  S.  Janes  |1965| 
|l)p.  (AF  49(638)659)  Unclassified 

Prc.sented  at  meeting  of  the  Amer.  Phys,  Soc. ,  New 
York,  Nov.  4  -  7,.  1964. 

Published  in  Bull  Anier.  Phys  Soc  .  Senes  IT,,  v.  10: 
195,  Feb.  K,  1965. 

Anomalous  electron  diffusion  has  previously  been  re¬ 
ported  In  an  annular  geometry  EM- region  plasma  accel-, 
eration,  employing  an  axial  electric  field.  In  this  de¬ 
vice,  the  mean  free  path  and  ion  gyro  radius  are  large 
as  compared  to  apparatus  dimensions,  while  ihe 
Debye  length  and  electron  gyro  radius  are  relatively 
small.  The  axial  diffusion  has  been  accounted  for  by 
observations  of  azimuthal  density  variations  and  meas¬ 
urements  of  phase- correlated  azimuthal  elertnc  field.? 
resulting  from  polarization  along  the  density  gradients. 

A  broad,  somewhat  striated  spoke  rotating  at  I  5  the 
E/B  velocity  in  the  E  x  B  directum  is  observed.  This 
nonuniforniity  may  be  due  to  an  inheront  nonumform 
ionization  of  the  neutral  influx  at  the  anode  rather  than 
to  instabilities  in  the  plasma  itself.  The  spoke  velocity 
also  approximates  the  critical  velocity  cuninionlv  ob¬ 
served  for  ionization  waves.  Time  fluctuations  in 
density  aiici  in  electric  and  magnetic  fields  can  be  cor¬ 
related  assuming  adiabatic  electron  motions. 
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Avco  Corp.  Avco- Everett  Research  Lab.,  Everett,  Mass. 

PLASMA  PROPULSION  RESEARCH  (Abstract),  by  G  S. 
Janes.  (1965)  l2)p.  (Bound  with  its  AFOSR- 65- 1266, 

AD  622527)  (AF  49(638)659)  '  Unclassified 

Presented  at  Eighth  AFOSR  Cimtraetors'  meeting  on  Ion 
and  Plasma  Propulsion  Research,  Los  Angeles,  Calif.  , 
Apr.  29-30,.  1965. 

I.  Collisionless  Electron  Heating  Accompanying 
Anomalous  Electron  Oiffusion  in  EM  Region  DC  Acceleia- 
tors.  Electron  diffusion  can  be  arcounted  for  by  a 
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collislonless  adiabatic  transport  process;  however, 
neutral  atoms  leaving  the  anode  are  ionized  by  electron 
impact  and  the  energy  for  this  mud  be  provided  by  some 
nonadiabatic  electron  heating  process  which  must  include 
both  a  source  of  energy  and  a  means  of  conveying  it  to 
the  electrons.  The  coUistonal  ion- electron  thermal 
relaxation  process  is  very  slow..  However,  ion  acous¬ 
tical  waves  have  been  observed,  and  the  evidence  sug¬ 
gests  that  this  low  frequency  ion  wave  energy  is  trans¬ 
ported  to  higher  frequencies  where  it  is  absorbed  by 
electrons  at  the  electron  cyclotron  frequency.  H.  Single 
Component  Plasma  Research.  The  term  "single 
component"  is  used  to  describe  plasma  conditions 
wherein  the  number  density  of  electrons  exceeds  the 
number  density  of  ions  and  neutrals  to  such  an  extent 
that  the  plasma  motion  is  controlled  by  magnetic  and 
collective  electrostatic  forces  rather  than  by  magnetic 
and  collective  inertial  (or  pressure)  forces  (i,  e. , 
f  qE  ^  '2  ->  nKT  or  ov^)..  DC  experiments  in  cylindrical 
geometries  indicate  the  possibility  of  producing  these 
conditions  inductively  by  injecting  electrons  tangentially 
into  cylindrical  (or  torus)  shaped  systems  with  rising 
axial  magnetic  fields.  If  verified,  this  inductive  pumping 
technique  should  result  in  the  generation  of  large  radial 
electrostatic  fields. 


ivco  Corp,  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

SINGLE- COMPONENT  PLASMAS.  I  (Abstract),  by 
R  H.  Levy,  G.  S.  Janes,  and  P.  J.  Gierasch.  (1965) 
(Ijp.  (AF  49(638)659]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc, ,  New 
York,  Nov.  4-7,  1964.. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  10; 
236,  Febi  35,  1965. 

It  is  possible  to  arrange,  in  special  geometries,  for  a 
cloud  of  electrons  not  neutralized  by  the  presence  of 
ions  to  be  confined  in  equilibrium  under  opposing  n^ag- 
netic  and  electric  forces.  The  neutralizing  positive 
charge  is  fixed  on  a  single  electrode  external  to  the 
plas.na.  If  the  thermal  pressure  of  the  electron  gas  is 
less  than  the  electrostatic  pressure,  the  Debye  length 
(kT/4irnee2)‘  will  be  smaller  than  the  over-all  size  of 
the  cloud.  Since  collective  effects  are  then  possible, 
the  cloud  has  some  plasma  properties  e/en  though  it 
contains  only  a  single  component.  The  tlectric- field 
pressure  is,  in  turn,  smaller  than  the  mignetic  pres¬ 
sure  by  a  factor  that  is  roughly  analogous  to  the  s  of  a 
neutral  plasma.  An  important  feature  f  tne  single- 
component  plasma  is  that  the  electric  lield,  and  hence 
also  the  E/B  drii.  vclocily,  has  strong  spatial  varia¬ 
tions.  The  question  of  stability  is  considered  for  some 
simpl-fied  cases.  An  important  distinction  from  neutral 
plasmas  is  that  coherent  radiation  from  the  plasma  will 
probably  govern  the  over-all  stability  of  any  particular 
configuration. 


Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

SINGLE- COMPONENT  PLASMAS.  H  (Abstract),  by 
G.  S.  Janes  and  R  H.  Levy,.  [1965]  [ijp.  [AF  49(638)- 
659]  Unclassified 

Present'.ul  at  meeting  of  the  Amer,  Phys.  Soc. ,  New 
York,  Nov.  4-7,-  1964. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v,,  10: 
238,  Feb.  25,  1965 

Single- component  pla.'  ma  conditions  can  be  produced  in 
magnetron  or  PIG -type  apparatus  operating  under  high- 
vacuum  tgiace- charge- limited  conditions.  The  results 
of  such  experiments  suggest  that  electron  densities  in 
excess  of  10l0/cm3,  containment  times  in  excess  of 
10-5  gee,  and  values  of  ter  in  excess  of  10^  have  been 
obtained.  These  considerations  suggest  that  it  may  also 
be  possible  to  create  single- component  plasma  conditions 
without  the  use  ol  an  initial  dc  high- voltage  power  supply 
by  trapping  electrons  on  magnetic- field  lines  and  chang¬ 
ing  the  total  magnetic  flux  in  the  system,  provided  that 
the  local  electron-diffusion  velocities  do  not  exceed  the 
magnedc  compression  rate..  This  inductive-pumping 
technique  appears  to  have  useful  applications  to  radiation 
shielding  in  space  and  to  plasma  generation. 
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Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

EXPERIMENTAL  AND  THEORETICAL  STUDY  OF  MAG 
NETOHYDRODYNAMIC  IONIZING  FRONTS,  by  R  M. 
Patnek  and  E.  R  Pugh.  [1965]  |9]p.  incl.  Ulus,  diagrs. 
refs.  (AF  49(638)1129)  UncUsslfied 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Nov.  4-7,  1964. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Senes 
tl,  V.  Id:  195,  Feb.  25,  1965. 

Published  in  Phys,  Fluids,  v.  S;  636-655,  Apr.  1965. 

An  experimental  and  theoretical  description  of  ionization 
fronts  propagating  into  hydrogen  with  a  bias  magnetic 
field  in  the  plane  of  the  front  is  presented.  The  experi¬ 
mental  evidence  showed  that  the  absolute  light  intensity 
behind  the  front  corresponds  to  a  fully  ionized  plasma. 

The  density  ratio  was  obtained  by  measuring  the  mag¬ 
nitude  of  the  current  in  the  front,  the  front  speed,  and 
using  the  equation  of  mass  and  momentum.  The  front 
speeds  are  small  compared  to  the  Allven  velocity  and 
are  characterized  by  a  critical  velocity  U^,,  where  U^ 

IS  the  velocity  a  molecule  must  have  so  the  kinetic 
energy  equals  the  energy  necessary  to  ionize  it.  A 
theory  for  the  ionization  front  was  developed  which  neg¬ 
lects  the  plasma  pressure  and  abandons  the  condition 
E  -  V  x  B  both  ahead  and  behind  the  front.  The  theory 
predicts  the  front  velocity  and  the  rather  unusual  variation 
ol  the  density  ratio  across  the  fronts  with  the  front  speed. 
(Contractor's  abstract) 
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Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass, 

PHOPERTTES  OF  COLUSIONLESS  PLASMAS  (Ab¬ 
stract),  by  R.  M.  Patrick.  fl965|  flip.  (Bound  with 
^AFOSR-65-1266;  AD  622527)  (AF  49(636111®) 

Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsio.i  Research,  Los  Angeles, 
Calif.,  Apr.  29-30,  1965.. 

An  eiqperimental  and  theoretical  description  of  ioniza¬ 
tion  fronts  propagating  i.nto  hydrogen  with  a  bias  mag¬ 
netic  field  in  the  plane  of  the  front  was  carried  out. 
Measurements  of  the  absolute  light  intensity  behind 
the  front  showed  that  tlie  plasma  was  fully  'omzed. 

The  front  speeds  were  small  compared  to  the  Alfven 
speed  ahead  of  the  front,  and  were  characterized  by  a 
critical  velocity  Ug,  where  Uj  is  the  velocity  a  mole¬ 
cule  must  have  so  its  kinetic  energy  equals  the  energy 
necessary  to  ionize  it.  A  semi- empirical  theory  was 
developed  for  these  fronts  and  predicted  the  front  speed 
and  the  rather  unusual  variation  of  the  density  ratio 
across  the  fronts  with  front  speed.  Calculations  based 
on  work  by  Salpeter  of  the  spectrum  of  Thomson  scatter¬ 
ing  of  a  laser  beam  from  typical  laboratory  plasmas 
were  completed.  Thomson  scattering  of  a  ruby  laser 
beam  by  plasma  electrons  produced  by  strong  magneto- 
hydrodynamic  shock  waves  in  a  MAST  was  observed. 

The  intensity  of  the  scattered  radiation  was  equal  to  or 
greater  than  the  radiation  emitted  by  the  shock  heated 
hydrogen,  and  sufficient  for  time  resoluhon  of  10*® 
seconds.  The  scattering  results  gave  the  velocity  dis¬ 
tributions  of  electrons  and  corroborated  the  previous 
measurements  of  shock  speed,  shock  thickness,  and 
plasma  density. 
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Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

THOMSON-SCATTERING  OBSERVATIONS  FROM 
MHD  SHOCK- HEATED  PLASMAS  (Abstract),  by  R  M. 
Patrick  and  E.  T.  Gerry.  [1965]  (l]p.  (AF  49(638)-. 
1129]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc, ,  New 
York,  Nov.,  4-7,  1964.. 

Published  in  Bull.  Amer.,  Phys.  Soc. ,  Senes  H,  v.,  10- 
226,  FebrT5,  1965. 

Thomson  scattering  of  a  ruby- laser  beam  by  plasma 
electrons  produced  by  strong  MHD  shock  waves  in  a 
MAST  has  been  obser  .  ed.  The  laser  beam  was  aligned 
.oarallel  to  the  axis  of  ihe  MAST;  the  90°  scattenng  was 
observed  perpendicular  to  the  direction  of  the  shock 
propagation.  The  power  of  the  "Q"- switched  laser 
beam  was  between  3  and  30  mw,  with  pulse  durations 
between  2  x  10*®  and  lO*”^  sec.  The  magnitude  of  the 
scattered  radiation  was  equal  to  or  greater  than  the 
radiation  emitted  by  the  shock- heated  hydrogen  and 
sufficient  for  time  resolution  of  10'®  sec.  The  scatter¬ 
ing  results  gave  the  velocity  distnbution  of  the  elec¬ 
trons,  and  corroborated  the  previous  measurements  of 


shock  speed,  shock  th  ckness,  and  plasma  density.  The 
initial  conditions  ahead  of  the  MHD  shocks  were  hydrogen 
pressure  between  40  and  100  u  Hg,  B  filed  3800  G;  the 
conditions  behind:  plasma  density  4-10  x  lOl®  lons/cm®, 

B  filed  8000  G.  Oscillograms  showing  both  plasma  radi¬ 
ation  and  Thomson  scattering  are  shown.  The  measured 
velocity  distribution  for  the  plasma  electrons  is  dis¬ 
cussed. 
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Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

LABORATORY  SIMULATION  OF  SOLAR  WIND 
PHENOMENA,  by  R.  M.  Patrick  and  E.  R  Pugh.  Oct. 
1965,  28p.  incl.  illus.  diagrs.  tables,  refs.  (Research 
r^t.  no.  234)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  ^search  under  AF  49(638)1483  and  National 
Aeronautics  and  Space  Administration)  AD  622725 

Unclassified 

The  IMP  Satellite  magnetic  field  measurements  in  the 
vicinity  of  the  earth's  magnetopause  have  shown  that 
there  is  a  standing  shock  between  the  earth's  magnetic 
field  and  the  solar  wind,  and  a  flow  between  the  shock 
and  the  magnetosphere  which  is  like  a  continuum  flow. 

A  theory  which  desenbes  the  boundary  between  this  flow 
and  the  magnetosphere  has  been  developed  which  shows 
that  the  diffusion  of  the  magnetic  field  lines  associated 
'With  the  solar  wind  into  the  earth's  magnetosphere  can 
be  much  larger  than  previously  expected.  This  has 
generated  an  interest  in  this  Laboratory  to  build  a  facility 
which  produces  a  steady  flow  of  high  conductivity,  colli¬ 
sion-free  plasma  with  a  characteristic  flow  dimension 
large  compared  to  the  ion  gyro  radii.  A  description  of 
this  facility  and  the  design  criteria  will  be  given.  The 
results  of  the  calculation  of  the  plasma  flow  in  the  field 
annihilation  region  between  the  solar  wind  and  the  mag¬ 
netopause  will  be  briefly  reviewed,  and  the  most  recent 
experimental  results  obtained  in  the  plasma  wind  tunnel 
facility  will  be  given. 
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Avco  Corp.  Avco- Everett  Research  Lab, ,  Everett,  Mass. 

ON  A  NEW  TYPE  OF  ACCELERATOR  FOR  HEAVY 
TONS,  by  G.  S.  Janes,  R  H.  Levy  and  others.  [1965] 
[101  jp.  ipcl  illus.  diagrs.  refs.  (Rept  no.  RR-235) 

(AF  49(638)1553)  AD  475149  Unclassified 

A  new  device  (called  HIPAC  -  Heavy  Ion  Plasma  Acceler¬ 
ator)  which  may  be  capable  of  accelerating  ions  of  any 
atomic  number  *o  energies  sufficient  to  overcome  the 
nuclear  Coulomb  barrier  is  described.  A  closed  po¬ 
tential  well  IS  created  by  filling  a  toroidal  vacuum 
chamber  with  electrons;  the  electrons  are  contained  by 
a  magnetic  field  whose  intensity  is  so  low  that  Us  effect 
on  the  ions  can  be  neglected.  Ions  are  both  accelerated 
and  trapped  in  the  well,  the  trapping  effect  allows  suffi¬ 
cient  time  for  the  tons  to  become  highly  stripped  by  elec¬ 
tron  impact.  The  very  large  ion  ener^es  that  ran  be 
achieved  in  this  way  would  allow  a  wide  variety  of  nuclear 
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reactions  to  be  studied,  including  Inverse  fision.  The 
present  primitive  state  of  development  of  the  HIPAC 
IS  described,  and  the  future  prospects  assessed. 
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Avco  Corp..  Avco-Everett  Research  Lab.,  Everett,  Mass. 
PLASMA  RADIATION  SHIELDING,  by  R  H.  Levy  and 


S.  Janes.  Dec.  1965  [22]p.  incl.  diagrs  table,  lUus 
(Rept.  no.  AMP- 179)  (Si^nsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1553  and 
National  AeronauHcs  and  Space  Administration) 

AD  476154  Unclas.'ified 

The  principles  of  operation  of  the  Plasma  Radiation 
Shield  are  explained.  The  relationship  between  this 
device  and  others  using  crossed  field  electron  beams 
(such  as  the  microwave  magnetron)  is  indicated. 
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Battelle  Memorial  Inst. ,  Columbus,  Ohio. 

OSCILLATORY  MAGNETIC  PROPERTIES  OF  NEARLY 
FREE  ELECTRCWS,  by  M.  L.  Glasser.  [1965]  [2]p. 
incl.  rels.  (AF06R-65-1372)  (AF  AFOSR-63-260) 

AO  621407  Unclassified 

Also  published  in  Phvs.  Ltrs. ,  v..  15:  17-18.  Mar..  1, 

Tws: - 

Theory  interpreting  oscillatory  magnetic  properties  of 
metals  is  considered.  It  is  suggested  that  a  proper  way 
to  investigate  the  problem  would  be  to  calculate  the  os¬ 
cillatory  part  of  the  free  energy  of  a  gas  of  Bloch  elec¬ 
trons  in  a  magnetic  field,  but  this  is  a  mathematically 
intractable  problem.  This  investigation  presents  a  sim¬ 
ple  model  formulated  on  the  basis  of  some  approxima¬ 
tions  which  permit  a  relatively  straight  forward  analytic 
solution.  The  principal  assumption  is  that  the  metal  to 
be  described  is  amenable  to  the  weak  pseudopotential  ap¬ 
proximation.  The  oficUlatory  free  energy  can  be  evalu¬ 
ated  analytically  if  the  potential  is  constant  normal  to  and 
periodic  along  the  uniform  magnetic  field. 
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Battelle  Memorial  Inst. ,  Columbus,  Ohio. 

ENUMERATING  NEAR  NEIGHBORS,  by  V.  E.  Wood. 
[1965]  [3lp.  incl.  diagrs.  Ubles.  (AF06R-65-2568) 

(AF  AFOSR-63-260)  AD  626802  Unclassified 

Also  published  in  Amer.  Jour.  Phys. ,  v..  33;  632-634,. 

ssgr'ises: - 

An  elementary  .method  is  de.scribed  for  enumerating  near 
neighbors  of  an  ion  In  a  composite  lattice  where  the  ton 
positions  are  determined  by  symmetry.:  The  method  is 
illustrated  by  example.s.  (Contractor's  abstract) 
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Battelle  Memorial  Inst  ,  Columbus,  Ohio., 

ION-PAIRING  BETWEEN  LITHIUM  AND  THE  RESIDUAL 
ACCEPTORS  IN  GaSb,  by  R.  .0.,  Baxter,  R,  T.-  Sate,  and 
F.  J.  Reid.  [1965]  [8lp.  incl.  diagrs.  refs..  (AFtJSR- 
65-1186)  (AF  AFOSR-64-525)  AD  620689 

Unclassified 

Also  published  in  Jour.  Phys.  and  Chem,  Solids,  v.  ?6- 

The  electrical  properties  of  p-type  GaSb  containing  lithi¬ 
um  have  been  measured  over  the  temperature  range  20- 
400‘  K.  It  was  found  that  introduction  of  lithium  by  dif¬ 
fusion  at  temperatures  bel<  w  500'  C  results  in  reduced 
hole  concentrations  and  increased  Hall  mobilities.  In 
addition,  the  residual  acceptor  level  at  approx.  0.  03  ev 
characteristic  of  pure  material,  apparently  disappears 
and  is  replaced  by  a  shallow  acceptor  level.  This  be- 
tiavior  is  taken  as  evidence  for  the  formation  of  ion  pairs 
between  lithium  donors  and  doubly  charged  residual  ac- 
cepiors.  Introduction  of  lithium  by  diffusion  at  600  C 


and  subsequent  heat  treatment  at  lower  temperature  re. 
suits  in  the  formation  d  a  large  density  of  holes 
(>1  X  10^6  cm'3)  associated  with  a  shallow  level,  sug¬ 
gesting  the  presence  of  substitutional  lithium. 
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Battelle  Memorial  Inst, ,  Columbus,  (%io. 

CONDUCTION  ELECTRON  SCATTERING  BY  IONIZED 
DONORS  IN  InSb  AT  80“ K,  by  R.  T.  Bate,  R.  D.  Baxter 
and  others.  [1965]  (I0]p.  incl.  dugrs.  refs.  (AFOSR- 
65-2105)  (AF  AF06R-64-525)  AD  628437 

Unclassified 

Also  published  in  Jour.,  Phys.  and  Chem.,  Solids,  v  26- 
1205-12147  Aug.  1965. 

Electron  mobility  data  obtained  from  Hall  effect  and  re¬ 
sistivity  measurements  at  80°K  on  samples  of  InSb  con¬ 
taining  1  X  10l5  to  3  X  lOll  ionized  donors  per  cc  are  re¬ 
ported  and  analyzed.  The  dominant  scattering  mecha¬ 
nism  is  that  by  ionized  impurities,  and  theoretical  re¬ 
sults  are  corrected  for  electron-electron  collisions  and 
band  nonparabolicity.  The  Kane  model  for  the  conduc¬ 
tion  band  is  employed,  neglecting  perturbations  from 
bands  other  than  the  conduction  and  valence  bands.  The 
non-parabolic  band  shape  is  found  to  have  a  strong  in¬ 
fluence  on  the  mobility  at  higher  carrier  concentrations. 
Approximate  calculations  are.also  made  of  the  contri¬ 
bution  of  polar  scattering  as  modified  by  the  electron- 
electron  collisions.  Combination  of  the  2  mechanisms 
accounts  fairly  well  for  the  observations  measured  as  a 
function  of  impurity  concentration.. 


lO'. 

Battelle  Memorial  Inst  Columbus,  Ohio 

HIGH-MOBILITY  LOW-MELTING-POINT  GROUP  Ifl-V 
COMPOUND  SEMICONDUCTORS,  by  A  C.  Beer,  R.  D 
Baxter,  and  F.  J.  Reid  Fnal  technical  rept.  Oct.  31, 
1965,  19p.  incl.  diagr.  table,  refs.  (AFOSR-65-2531) 
(AF  AFOSR-64-525)  AD  824562  Unclassified 

Research  accomplishments  summarized  in  Ihe  report 
include:  (1)  the  reaso:iably  conclusive  identification  of 
the  residual  defect  in  GiiSb  as  a  type  of  antistructure, 
e.  g. ,  Ga  atoms  in  Sb  sites,  (2)  the  development  of  spe¬ 
cial  teclmiques  which  enabled  preparation  of  GaSb  crys¬ 
tals  having  an  order  of  magnitude  lower  concentration 
of  the  residual  acceptors,,  with  large  Increases  in  the 
hole  mobility,  (3)  ihe  achievement  of  relatively  uncom¬ 
pensated  n-type  crystals  of  GaSb  exhibiting  a  room- 
temperature  mobility  of  6300  cni^ 'volt-sec— a  value  sub 
stantially  larger  than  has  been  reported  elsewhere,,  (4) 
the  elucidation  of  scattering  mcclanisms  in  the  above 
n-type  material,  which  illustrated  the  importance  of  if- 
fects  arising  from  the  subsidiary  conduction  band,  in¬ 
cluding  screening  of  the  Coulomb  Interaction;  and  (5) 
thearalysis  of  electron  scattering  in  moderately-dopea 
InSb,;  which  revealed  the  influence  of  electron-electron 
interactions  and  the  nonparabolicity  of  the  conductior 
band. 
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Battelle  Memorial  Inst. ,  Columbus,  Ohio. 

SOLUBILITY  AND  ELECTRICAL  BEHAVIOR  OF  Li  IN 
,\-TYPE  GaSb  (Abstract),  by  R.  D.  Baxter  and  F.,  J. 

Reid  (19651  [l]p.  (AF  AFOSR-64-525] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  June  23-24,  1965. 

Published  in  Bull.  Amer.,  Phys.  Soc.  Series  II,  v.,  10 
395,.  June  1965. 

When  diffused  into  n-type  GaSb  containing  Te  donors, 
lithium  enters  the  lattice  both  interstitially  and  sub- 
stitutionaily,  the  dominant  species  being  determined  by 
the  diffusion  temperature..  Diffusion  of  Li  at  400°  C  re¬ 
sults  in  increased  electron  concentrations  and  in  Hall 
mobilities,  which  at  77''K  are  more  than  50'®  higher  than 
for  samples  with  comparable  electron  concentrations 
but  without  added  lithium.  Diffusion  at  temperatures 
above  500  C,  however,  produces  p-lype  GaSb  character¬ 
ized  by  a  shaliow  acceptor  level.  The  400'C  results  are 
discussed  in  terms  of  a  lithium-donor /residual-acceptor 
interaction,  which  was  postulated  to  describe  results  of 
previous  investigations  into  effects  of  lithium  on  electri¬ 
cal  properties  of  p-type  GaSb.  Results  of  the  higher- 
temperature  diffusions  are  identical  to  those  obtained  on 
p-type  GsSb  and  similar  to  those  described  by  Fuller  for 
Li  in  CaAs,  in  which  the  shallow  acceptors  are  identi¬ 
fied  as  Li+Li*  self-pairs,  Spectrographic  determina¬ 
tions  o!  total  lithium  solubility  as  functions  of  tempera¬ 
ture  and  initial  earner  concentration  are  presented  and 
compared  with  electrical  data.. 
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Battelle  Memorial  bist  ,  Columbus,  Ouo. 

laser-induced  THERMIONIC'  EMU'-SION  AND  FROM 
T.ANTALUM,  by  C.  .M.  V'erber  and  A.  H.  AdeLmar.. 
[1965j[4!p.  incl,  diagrs.  (Af  AFC6n-34.64G) 

Unclassified 

Pub^shed  in  Jour.  Appl.  Phvs. ,  v.  38-  1522-1525,  May 
1965 

The  induced  tnernuonic  emission  of  electrons  from  tanta¬ 
lum  as  the  result  of  bombardment  witn  laser  beams  of 
up  to  lO^-W^cmZ  peak  power  density  as  a  function  -if  the 
taiitalum  temperature  has  been  measured.  It  is  shown 
that  within  the  power  range  investigated,  the  results  lan 
be  dc.scribed  in  detail  as  t.hermionic  emission  resulting 
from  a  temperature  increase  which  is  calcuiabl»  iron; 
classical  heat-transfer  theor). 


no 

Battelle  Memorial  Inst.  ,.  Columbus,  Oliio. 

ON  THE  POTENTIAL  OF  IONIZED  IMPURITIES  I?<! 
SOLIDS  (Ab.stract),  by  I.,  Adawi.  (1965]  [l]p. 
AFOSR-64-640]  Unclassified 


Presented  at  meeting  of  the  Amer.,  Phys.  Soc. ,  Kansas 
City,  Mo. ,  Mar.,  24-27,  1965. 

Published  in  Bull.  Amer.  Hiys,  Soc. ,  Series  II,  v.,  10: 
302,  Mar,  24,  1965. 

A  self-conslsteni  approach  is  used  to  discuss  the  poten¬ 
tial  of  ionized  impurities  in  solids  in  which  the  conduc¬ 
tion  electrons  are  treated  as  a  free  electron  gas  of  ar¬ 
bitrary  degeneracy.  A  perturbation  series  is  written 
down  explicitly  to  all  orders  in  the  potential  ♦.  The 
linear  term  in  which  gives  the  same  results  ob¬ 
tained  by  Takimoto,  Danger,  and  Vosko  and  by  March 
and  Murray— can  be  obtained  from  the  dielectric  treat¬ 
ment  of  Ltndhard,  and  hence  one  can  include  the  polari¬ 
zation  of  the  core  electrons.  The  screening  charge  den¬ 
sity  in  metals  and  the  Friedel  oscillations  are  discussed. 
For  a  slowly  varying  potential,  the  perturbation  series 
can  be  summed  and  one  obtains  the  Thomas-Fermi  equa¬ 
tion.  Corrections  to  the  linearized  T.homas- Fermi  equa¬ 
tion  are  discussed.  These  terms  improve  only  the 
asymptotic  behavior  of  the  potential  and  lead  to  difficul¬ 
ties  if  extended  to  the  origin.  However,  the  flroc  correc¬ 
tion  to  the  mobility  is  quite  small  in  general,  as  can  be 
established  in  the  Born  approximation. 
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Bell  Aerosystems  Corp. ,  Buffalo,  N.  Y.; 

THERMAL  RADIATION  OF  HIGH-TEMPERATURE 
COMBUSTION  PRODUCTS,  by  T.  G,  Rbssmann  and 
L.  M.  Wood.  Final  technical  rept.  Dec.  2,  1963-Dec. 

31,  1964.  Feb.  1965,  40p.,  incl.  illus.  diagrs.  (Rept. 
no.  9139-933002)  (AFOSR-65-0431)  (AF  49(638)1287) 

AD  612696  Unclassified 

The  purpose  of  this  program  is  to  amplify  the  scarce 
existing  i.oforniation  concerning  those  physical  proper¬ 
ties  of  gases  which  determine  their  thermal  radiation, 
especially  at  high  temperatures  and  pressures.  The  ex¬ 
perimental  approach  consists  in  determining  directly, 
by  msans  of  emission  radiometry  and  spectroradiometry, 
the  magnitude  and  spectral  distribution  of  the  thermal 
radiation.  These  measurements  will  be  conducted  on 
gases  which  appear  as  or  at  least  are  contained  in  the 
combustion  products  of  actual  combustors,  e.  g.  rocket 
•.oiiivustioii  chambers,  and  will  extend  over  ranges  of 
temperature,  pressure  and  radiating  path  lengths  as 
-clofe  -js  pf  jible  to  the  ranges  encountered  in  practice 
in  such  combustors.  This  information  will  enable  the 
designer  to  predict,  with  greatly  improved  accuracy,  the 
radiant  heat  flux  from  the  combustion  gases  to  the  walls 
of  the  combustor. 
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Bell  Aerosystems  Corp.,  Buffalo,  N.  Y., 

A  UNIFYI.NG  MATHEMATICAL  THEORY  FOR  TRAIN¬ 
ING  LEARNING  NETS,  by  J.  G.  Goerner,  L.  A. 
Gerhardt,  and  F.  D.  Powell.  Oct,  29,  1965,  97p.  Incl. 
diagrs.  tables,  refs.  (Rept.  no.  9500-920032) 
(AFOSR-65-2710)  (AF  49(638)1449)  AD  627908 

Unclassified 


>  25  < 


Am  FORCE  SCIENTIFIC  RESEARCH 


This  report  diuly^es  the  deterministic  apprcpches  which 
have  been  applied  to  the  description  of  neural  net  con¬ 
figurations  and  their  training  algorithms  which  employ 
a  single  layer  of  trainable  gain  elem  jnts  and  partition 
the  input  space  by  hyperplanes.  The  nets  are  described 
by  n-dimensional  geometr'c  .ector  methods..  A  general 
algorithm  is  developed  based  on  gradient  or  steepest- 
descent  methods  for  optimizing  a  system  given  a  quadrat¬ 
ic  index  of  performance.  Reductions  of  this  algorithm  to 
the  two  basic  classes  of  (a)  error  correcting  and  (b) 
forced  learning  algorithms  as  special  cases  are  consid¬ 
ered.  Effects  are  discussed  of  component  imperfections 
such  as  saturation,  nonlinear  adaption  rates,  hysteresis, 
and  component  failure.  Examination  of  advantages  and 
disadvantages  of  the  various  algorithms  indicate  that 
the  error  correcting  algorithm  and  its  modified  forms 
have  the  following  areas  of  superiority  (1)  capability  ir. 
separating  separable  classes,  (2)  ability  to  form  least- 
mean-square  error  for  non-separable  classes,  (3)  mini¬ 
mum  magnitude  gam  vector,  and  (4)  relative  insensitivity 
to  component  imperfections.  The  forced  learning  algo¬ 
rithms  respond  to  the  relative  frequency  of  the  input 
classes.  \^ere  this  sensitivity  is  important,  the  forced 
learning  algorithm  maybe  superior.. 
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Bell  Aerosystems  Corp. ,;  Buffalo,  N..  Y. 


dynamics  and  stability  of  solids  and  fluids  under  initial 
stress.  It  diies  not  require  tnai  iiie  mediuni  be  clastic 
or  isotropic,  and  .t  is  applicable  to  anisotropic,  plastic, 
and  viscoelastic  medu. 
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Birmingham  U..  Dept,  of  Chemistry  (Gt.  Brit. ). 

MICROWAVE  SPECTROSCOPIC  STUDIES  OF  MOLE¬ 
CULES,  by  J.  Sheridan..  Jan.  31,  1965,  lip.  incl. 
tables.  (Scientific  rept.-  no.  3)  (AF06R-65-1687) 

(AF  EOAR-62-1)  AD  625407  UncUssified 

Detailed  spectroscopic  studies  are  summarized  for 
acetyl  acetylene  and  trifluoroethyler.e.  For  the  first  oi 
these,  assignments  and  barrier-heights  were  found  for 
3  isotopic  forms  and  very  consistent  results  derived. 

For  trifluoroethylene,  an  exhaustive  study  of  vibra- 
tionally  excited  molecules  was  made,  leading  to  identi¬ 
fication  of  spectra  for  carbon-13  species  in  natural  con¬ 
centration.  When  these  were  conioined  with  data  for  the 
deuterated  species,  all  possible  microwave  structural 
information  for  the  molecule  was  derived..  Dipole  mo¬ 
ment  studies  of  'hese  substances  are  also  reported  with 
preliminary  woi  It  on  other  molecules.  Computational 
procedures  in  spectral  analysis  were  developed. 


THE  APPLICATION  OF  ERROR  CORRECTING  LEARN¬ 
ING  MACHINES  TO  LINEAR  DYNAMIC  SYSTEMS,  by 
J.  G.  Goerner,  L.  A.  Gerhardt,  and  F.  D.  Powell. 

[19651  [6lp.  incl.  diagrs..  (AFOSR-66-0012)  (AF  49(638)- 
1449)  AD  632184  Unclas.sified 

Presented  at  Nat' 1.  Electronics  Cord. ,  Chicago,  Ill., 

Oct.,  25-27,  1965. 

Also  published  in  Proc.  Nat'l..  Electronics  Conf. ,  v.  21.- 
541^546,  1965. 

It  IS  shown  that  a  learning  machine  with  orderly  structure 
and  deterministic  training  can  model  an  unknown  linear 
plant  and.^r  find  the  plant's  invei  se  to  the  extent  phys¬ 
ically  realizable  with  least-mean-squared-rrror  per¬ 
formance.  Use  0*  these  properties  to  solve  problems 
involving  complex  least-mean-square  performance  in¬ 
dices  is  demonstrated  and  a  general  algorithm  for  de¬ 
terministic  search  for  LMSE  performance  is  described., 
(Contractor's  abstract) 
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Birmingham  U.  Dept.,  of  Chemistry  (Gt.  Brit. ). 

PREPARATION  OF  THIAZYL  FLUORIDES,  by  B.  Cohen, 
T.  R.  Hooper  and  others.  [19651  f2lp.  (AFOSR-65- 
2184)  [AF  EOAR-63-P81  AD  627198  Unclassified 

Also  published  in  Nature,  v.,  207  748-749,  Aug.  14, 

1965: 

Observations  were  made  of  the  action  of  several  liquid 
and  gaseous  fluorides  on  sulphur  nitride,  and  also  the 
reaction  of  sulphur  tetrafluoride  with  ammonia.  The 
fluorides  examined  were-  selenium  tetrafluoride.  iodine 
pentafluoride,  sulphur  tetrafluoride,  antimony  penta-. 
fluoride,  and  vanadium  pentafluoride.  The  tempera¬ 
tures  at  which  the  reactions  occur  and  the  products 
formed  (carticularly  thiazyl  fluoride)  are  given.  It  Is 
noted  that  sulphur  tetrafluoride  reacts  with  ammonia  at 
-95  C  to  yield  sulphur  tetramtriae  and  at  25  C  to  yield 
thiazyl  fluoride. 
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Biot,  M.  A. ,  New  York. 

MECHANICS  OF  INCREMENTAL  DEFORMATIONS,  by 
M.  A.  Biot.  New  York,  Wiley  and  Sons.  1965,  504p. 
incl.  diagrs.  refs.  (AFOSR-65-0551)  (AF  49(638)1329) 

Unclassified 

A  new  approach  to  non-linear  elasticity  and  viscoelastic¬ 
ity  IS  presented  which  is  characterized  by  the  use  of 
cartesian  concepts  and  elementary  mathematical  meth¬ 
ods  and  by  the  explicit  introduction  of  a  local  rotation 
field  in  the  S-dimensioiial  equations.  The  theory  pro¬ 
vides  general  and  rigorous  equations  governirg  the 
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Bolt,  Beranek and  Newman,  Inc.,,  Cambridge,,  Mass. 

EVOKED  POTENTIALS  IN  AUDITORY  CORTEX  ,  '^TER 
BILATERAL  TRANSECTION  OF  THE  BRACHI'JM  Oi 
THE  INFERIOR  COLLICULUS  IN  THE  CAT,  by  P.  C 
Nleder  and  N.  L.  Strommger.  [1965]  [lOlp.  mcl  lilas 
refs.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  49(638)1142  and  Office  of  N.i\.>! 
Research)  Unclassified 

Published  In  Jour.  Neurophysiol.  ,  v  28  1185-1194,. 
NovTTMS. 


.26 


AIR  FORCE  SCIENTIFIC  RESEARCH 


In  a  series  ol  6  cats,  transcortical  electrodes  were 
chronically  implanted  n  auditory  cortex.  The  rffects 
of  sectioning  the  brachium  of  the  inferior  colliculus  upon 
cortical  potentials  elicited  by  acoustic  stimuli  were  stud¬ 
ied  in  uiianesthetized  animals  and  in  animals  anesthetized 
with  barbiturates.  Complete  transection  of  the  brachium 
of  the  inferior  colliculus  abolished  eroked  potentials  in 
auditory  cortex  under  both  of  these  coriditions. 
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Boston  U.  Pept.  o(  Physics,  Mass. 

SMALL-PARAMETER  EXPANSIONS  OF  LINEAR  BOLTZ¬ 
MANN  COLLISION  OPERATORS,  by  H.  Akama  and  A. 
Siegel.  fl965][27|p.  incl.  diagrs.  refs.  (AFOSR-66-. 
1587)  (AF  AFOSR-62-i77)  AD  640227  Unclassified 

Also  published  in  Physica,  v..  31  1493-1519,  1965. 

An  important  problem  in  the  study  of  irreversible  proc¬ 
esses  is  the  approximation  of  the  linear  Boltzmann 
operator  by  the  Fokker- Planck  operator  or,  when  this 
IS  insufficient,  by  still  further  terms.  The  first  attempt 
at  a  solution  of  this  problem  was  the  Kramers-.Moyal 
expansion.  Van  Kanipen  and  Siegel  nave  reformulated 
this  expansion  with  the  aim  of  systematizing  terms  ac¬ 
cording  to  order  of  magnitude.  Very  few  studies  have 
been  made  of  this  problem  in  the  multidimensional  case, 
particularly  collision  processes.  The  present  paper  de¬ 
rives  a  new  and  greatly  simplified  formula  for  the  coef¬ 
ficients  of  the  Kramers-Moya'  series  in  collision  proc¬ 
esses.,  This  IS  applied  to  Sugi  I's  ordcr-of-magmtude 
rearrangement  {"CD  exiansion"),  w.hich  is  found  to  have 
the  required  property  at  least  tn  the  case  of  power-law 
molecular  interactions.  Finally,  a  new  stochastic  model, 
related  to  the  theory  of  collision  processes  is  presented 
for  the  Sake  of  its  mathematical  interest  and  simplicity. 
(Coiitractor'.s  abstract) 
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Boston  U,  Dept,  of  Pnvsics,  Mass. 

COVARIANT  MERGING  OF  SPIN  AND  UNITARY  SPIN, 
bv  P.  Roman  and  J.  J.  A-hassi.  [1965]  |3lp.  incl.  table, 
refs.  (AFO6R-65-0824)  (AF  AFOSR-63-385)  AD  616207 

Unclassified 

Also  published  111  Phvs.  Ltrs. ,  v.  14:68-70,  .Jan.  1,, 
r9'65. 

Previous  progress  toward  the  unification  of  internal  and 
external  symmetries  is  considered,  and  it  is  pointed  iwt 
that  the  Lick  of  covariance  is  the  mam  difficulty  in  tlie 
scheme.  A  possible  covariant  generalization  is  pro¬ 
posed  which  is  based  on  the  observation  that  Ihi  inhomo- 
gem  ous  l.orentz  group,  including  reflections,  1  can  be 
be  Considered  as  the  limit  of  a  deSitter  group  whose  group 
s|xiec  IS  embeddea  in  a  flat  5-dimcnsion.il  space-time,, 
becoming  the  4-.sur(ace  of  a  sphere  with  R  -  '  The  Lie 
ring  of  this  group  can  be  constructed  by  considering 
it.s  lundamental  4-componenl  spinor  representation,  tin 
generators  of  which  arc  composed  of  2  independent  sets 
of  2  X  2  Pauli  matrices 
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Boston  U.  Dept.,  ol  Physics,  Mass. 

A  NOTE  CW  FIELD  THEORIES  WITHOUT  MASS  RE¬ 
NORMALIZATION,  by  W.  S.  HeUman  and  P.  Roman. 
(19651  (3t>.  (AFOSR-65-1813)  (AF  AF06R-63-385) 

AD  62SSS9  UnclassHied 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  37:.  779- 
781,  May  16,  1965. 

It  has  been  formerly  conjectured  by  Olesen  that  a  field 
theory  in  which  no  mass  raiormalization  is  necessary 
yields  an  S-matrix  eqiual  to  unity..  In  this  paper  a 
counter-example  is  presented  to  the  field  theory  con¬ 
structed  to  illustrate  the  above  conjecture.  The  model 
considered  is  that  of  a  neutral  pseudoscalar  boson 
gradiently  coupled  to  the  Oirac  field.  B  is  found  that  the 
theory  is  not  constrained  to  be  equivalent  to  a  free-field 
theory.  The  results  indicate  that  a  spinless  pseudoeca- 
lar  boson  with  zero  bare  mass  must  be  excluded  from 
the  domain  of  Olesen's  theorem..  One  of  the  conditions 
of  the  field  theoiy  can,  however,  be  restated  to  take  in 
account  the  example. 
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Boston  U..  Dept,  of  Physics,  Mass.. 

MASS  FORMULA  IN  THE  COVARIANT  SPIN-UNITARY 
SPIN  SCHEME,  by  P.  Roman  and  J.  J.  Aghassi.  (1965) 
[4lp.  incl.  tables,  (AFOSR-65-1814)  (AF  AFOSR-63- 
385)  AD  625561  UncUssified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  36: 
1062-1065,  Apr.  1,  1965. 

A  ma.ss  formula  is  developed  to  give  insight  into  the  co¬ 
variant  spin-unitary  spin  scheme.  The  full  .symmetry 
group  SVi2  B  U®,  where  U®  is  the  baryon  gauge  group, 

IS  decomposed  to  relinquish  =  (Aj  -  UjSj)  +  (A2  -► 
B2S2>-^  2  -  (A3  *  B3S2)(T(T  *  1)  -  y2/41  -  (A4  * 
B4S2)BY.  This  formula  is  applied  for  the  baryon  su- 
permultiplet  364  and  the  meson  supermultiplet  to 
obtain  the  baryon  and  boson  masses. 
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Boston  U.  Dept,  ol  Phvsics,  Mass. 

1)  F  RATIOS  AND  BARYON  MAGNETIC  MOMENTS  IN 
THE  SV]7  SCHcMt,  bv  P  Roman  and  J  Aghassi. 
!I965||4jp  iiul  table  (AF06R-65- 1869)  (AF  AIOSR- 
63-385)  AD  G26513  Unclassified 

Also  (lublislied  IP  Num o  Cimento,  S-ries  X,  V  38 
1092-1095.  lui\  16,  1965 

Somi  dvnani.ial  gi  eiio  i ions  .ire  calculated  for  the 
I  ai  \ on  mt  son  M-i  1 II  f.s  in  the  S\  j 3  symmetry  .scheme 
Breaking  downs\j2  inln  .SI'  j  \  .  1,  and  noting  that  the 
algt'liia  of  IS  1‘M.tllv  t-.iiinot  |)hu  with  tiiat  of  the 
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BoRos  O.  Dept,  of  FhFSics,  Mass. 

A  SHARPEMNC  OF  OnUaFUMTAXan  THEOREM, 
bFP.  RoosaasdC.  J.  EOb.  (IMS]|3kk  (AFOSR- 
•S>M00)  tAF  AFOBR-n-m)  AOMTEU 

Itaeltsstficd 

Also  poMlsIisd  la  Mora  dmeato.  Series  X,  v.  M: 

TOsnSirsari,  ms. 

Proof  is  gives  of  the  theorem  Ust:  Is  say  irredacible 
represeatatios  of  a  grasp  C,  the  operator  p2  cansot 
have  store  thsa  1  eigesvahte. 


Bostos  O.  Ore*  of  Phyaiea,  Mass. 

ELBCIROMAGNETIC  MASS  CORRECnONS  IN  THE 
COVARIANT  SVu  SCHEME,  bjr  P.  Roswa  and  J.  J. 
Aghsasl.  flS«][4)pu  iacL  tables.  (APOSR-dS'lSTO) 
(AF  AFOBR-dS-atS)  AOtaSSlS  Oselasaified 

Also  tohllehed  is  Mora  Cimesto.  Series  X.  v.  37: 

»emriEifi:  ises. 

Efactromagsetic  aCects  are  cossidered  is  the  SVi3  sym- 
laetry  sdi«se,  a  covariaid  mergiiig  of  space-time  asd 
80s  sysunetries  within  a  framework  which  uses  the 
Jantter  groiv  for  a  backgrossd.  The  electronognetic 
mass-splitting  operator  is  taken,  to  transform  as  the 
charge  operator  C  and  tt  is  convenient  to  evaluate  this 
by  using  the  U-apin  formalism.  The  complete  mass 
formula  is  obtained  and  its  constants  determined  for  the 
143  and  M  bsryon  supermultiidets.  Electromagnetic 
sum  rules  are  discussed.  The  principal  result  is  that 
electromagnetic  mass  splittings  can  be  related  in  dif¬ 
ferent  Rtln  aqbmuttlidets. 


Boston  U.  Dept,  of  Physics,  Mass. 

MACH'S  PRINCIPLE,  BARTON  CONSfHVATION  AND 
BARTON  MASS,  by  P.  Roman.  (IMSltUlp.  lad.  refs. 
(AF08R-eS-lt71)  (AF  AP06R-g3-3g5)  AO  436780 

UnclassEled 

Also  published  in  Nuovo  Cimento.  Series  X.  v..  37; 

Uay  K,  1965. 

Mach's  principle  is  viewed  as  being  incorporated  into 
relativity  by  means  of  Olcke's  scalar  field  theory.  The 
assumptloa  is  nude,  however,  that  the  soilar  field  in¬ 
teracts  only  with  baryonlc  maEer.  E  follows  that  the 
baryon  current  obeys  as  equation  of  coutinuity..  By 
adoring  the  steady-state  model  of  the  universe,  the 
baryon  mass  becomes  determined  by  the  scalar  field. 
Thus,  both  baryon  conservation  and  the  origin  of  the 
baryon  mass  can  be  regarded  as  a  consequence  of 
Mach's  principle.  In  order  to  ensure  the  unrestricted 
validtty  of  the  equivalence  principle,  one  must  allow 
for  a  pressure  in  the  matter  fields.  Various  cosmologi 
cal  consequences  are  discussed.  (Contractor's  abstract) 


Boston  U.  (Oept.  of  Physics]  Mass. 

COVARIANT  UNIFICATION  OF  SPACE-TIME  AND  SUg 
STMMETRT  (Abstract),  by  P.  Roman  and  J.  J. 

Agbassi.  (1965]fl)pi  (AF  AFaSR-63-38S) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Pbys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  la  Bull.  Amer.  Pbys.  Soc. ,  Series  D,  v.  ID; 
4Jir,'Apr."26,  1965. 

Tltree  quarks  spanning  the  fundamental  q[>lnar  repre¬ 
sentation  of  the  deSitter  group  are  taken  to  define  the 
noncompact  SVig  group.  Mesons  and  baryons  are  con¬ 
structed  as  2-  and  3-foId  products.  Reducing  these  ac¬ 
cording  to  L$  a  SUg,  one  obtains  lor  mesons  the  0'  and 
1*  octets  and  the  0-  and  1*  singlet;  for  baryons,  one 
gets  the  1/3+  octet,  3/2+  decuplet,  1/3+  singlet,  and 
the  3/3*  octet.  A  mass  formula,  inchtding  also  elec¬ 
tromagnetic  effects  is  derived.  R  gives  interesting  in- 
termultlplet  relations  and  good  numerical  fits.  Further 
dynamical  consequences  of  the  scheme  are  discussed. 


Boston  U.  (Dept,  of  Physics]  Mass. 

STMBOUC  CALCULUS  OF  THE  WIENER  PROCESS 
ANDWIENER-HERMITE  FUNCTIONALS,  by  T. 
Imamura,  W.  C.  Meecbam,  and  A.  Siegel.  [1965] 
[12]p.  incl.  refs.  (AF06R-65-3I21)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
(AF  AFOeR-64-557]  and  Office  of  Naval  Research) 

AO  632659  Unclassified 

Also  published  in  Jour..  Math.  Phys. ,  v.  6;  695-706, 


A  new  drfiniticn  is  given  for  the  'ideal  ra.idom  function' 
(derivative  of  the  Wiener  function),  which  separates  out 
infinite  factors  by  fullest  exploitation  of  the  possibili¬ 
ties  of  the  Otra.-;  delta  function.  By  allowing  all  in¬ 
tegrals  to  be  written  formally  as  sum'<,  this  facilitates 
the  definition  and  manipulation  of  the  Wlener-Hermlte 
functionals,  especially  for  vector  random  processes  of 
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nmlti|ile  argnmei^.  Bqpansioa  et  a  random  funeHoD  ia 
Wiener-  Hcricttc  fandfaxalg  is  dtscsssed.  Aa  espres- 
s:aa  is  derived  for  tbe  eqiectailoii  value  of  the  proihicl 
of  any  number  of  Wimer-Hermite  lunctiouaU;  this  is  all 
that  is  needed  in  principle  to  ObUin  full  statistical  in- 
fornution  from  the  Wiener -Hermite  hmctional  expao' 
Sion  of  a  random  function.  The  method  is  illustrated  by 
tbe  calculation  cf  the  first  correction  to  the  flatness 
factor  (measure  of  Gaussianity)  of  a  nearly-Gausstan 
random  function,  (Contractor's  abstract) 
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Boston  U.  (Dept.,  of  Physics]  Mass. 

WIENER-HERMITE  EXPANSION  IN  MODEL  TURBU¬ 
LENCE  IN  THE  LATE  DECAY  STAGE,  by  A.  Siegel, 

T.  Imamura,  and  W.  C.  Meecham.  [1965]  [lS|i.  incl. 
tables,  refs.  (AF06R-65-2122)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
[AF  AF06R-6f-557]  and  Office  of  Naval  Research) 

AO  622660  Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v,  6:  707-721, 

May  1 063. 

The  Wiener-Hermite  functional  expansion,  which  is  the 
expansion  of  a  random  function  about  a  Gaussian  func¬ 
tion,  is  substituted  into  the  Burgers  1-dimensional 
model  equation  of  turbulence.  The  result  is  a  hierarchy 
of  equations  which  (along  with  initial  conditions)  deter¬ 
mine  the  kernel  functions  which  play  the  role  of  eiqxin- 
sion  coefficients  in  the  series.  Initial  conditions  are 
postulated,  based  on  physical  reasoning,  criteria  of 
simplicity,  and  the  assumption  that  the  series  is  to  rep¬ 
resent  the  late  decay  stage  (m  which  the  Gaussian  cor¬ 
rection  is  small  and  also  decreasing  with  time).  These 
are  shown  to  justify  an  iterative  solution  to  the  equa¬ 
tions.  The  first  correction  to  the  Gaussian  approxima¬ 
tion  is  calculated.  This  is  then  tested  by  evaluating  the 
correction  to  the  flatness  factor,  which  for  an  exactiy 
Gaussian  function  has  the  value  3,  but  which  has  been 
found  by  eiqieriment  (in  real  3-dimeiisional  fluids,  of 
course)  to  have  a  value  which  deviates  from  the  Gaussian 
value  increasingly  rapidly  with  the  order  of  the  deriva¬ 
tive.  This  effect  is  utilized  as  a  test  of  the  inherent 
ability  of  the  Wiener-Hermite  expansion  to  bring  to  real¬ 
ization  the  physical  properties  implicit  in  the  Navier- 
Stokes  or  Burgers  equations.  The  various  contributions 
to  the  flatness-factor  deviation,  when  computed,  do  show 
a  potential  capability  of  providing  a  theoretical  basis  for 
the  effect.  (Contractor's  abstract) 
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Boston  U.,  Dept,  of  Physics,  Mass. 

PARAMETtit  OF  DISCONTINUITY  AND  DIFFEREN¬ 
TIAL-OPERATOR  EXPANSION  OF  THE  LINEAR 
BOLTZMANN  OR  MASTER  OPERATOR,  by  A.  Siegel 
and  H.  Akama.  [1965]  [19]p.  incl.  diagrs.  refs. 
(AFOSR-66-0385)  (AF  AFOSR-64-557)  AD  629805 

Unclassified 


The  ratio  of  the  average  microscopic  agitation  interval 
to  the  macroscopic  relaxatioA  time  is  proposed  as  the 
expsBMOd  parameter  of  linear  Bokzmam:  or  master 
operators.  TTsis  parameter  is  interpreUble  physically 
both  as  a  measure  d  the  discontinuity  of  the  random 
process,  and  as  an  inverse  messure  of  tbe  size  of  the 
fhichiating  system,  hi  tbe  limit  when  the  e.vu»lo>  ps- 
rameter  is  zero,  the  process  becomes  continuous  and  ‘s 
described  by  the  Fokkv-Planck  equation.  When  the  pa¬ 
rameter  is  noevanishiiig,  the  ezpansion  of  the  master 
operator  in  terms  of  it  is,  in  three  representative 
cases,  a  'CD  ezpansion'  in  products  of  creation  and 
destmetiao  operators  for  Hermite  functions;  the  domi¬ 
nant  term  is  usually  the  Fokker- Planck  operator. 

These  results  are  considered  in  relatioo  to  van  Kam- 
peo's  tiypothesis  for  small-parameter  ezpansions  of  tbe 
same  operat(»'s.  II  is  found  that  tbe  CD  expansion  fits 
the  available  model  processes  exactly,  and  that  these 
processes  do  not  satisfy  van  Kampen's  hypothesis.  As 
s  new  application,  the  explicit  CD  series  is  given  for 
the  density  fluctuation  m^el.  Special  cases  of  the  model 
include  the  density  fluctiiati.xi5  studied  by  van  Kampen 
and  the  Ehrenfest  urn  model.  (Contractor's  abstract) 
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Boston  U.  [Dept,  of  Physics]  Mass. 

PROPAGATOR  EXPANSKwre  OF  THE  LINEAR  BOLTZ¬ 
MANN  OR  MASTER  OPERATOR  (Abstract),  by  L 
KohUierg  and  A.  Siegel.  [  1965]  [ l]p.  [AF  AFOSR-64' 
557]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 


Published  in  Bull.  Amer..  Phys.  Soc. ,  Series  U,  v.  10; 
530,  Apr.  26,  1965. 


The  linear  Boltzmann  or  Master  operator  can  usually 
be  expanded  as  tbe  sum  of  the  Fokker- Planck  operator- 

CD  A  and  the  series  (VA)®^I^  where  X/A) 


IS  the  ratio  of  the  microscopic  fluctuation  time  to  the 
macroscopic  relairation  time  and  C  and  D  are  creation 
and  destruction  operators  on  the  distributed  varfable  y.. 
Introducing  A  =  (t/X)  =  number  of  collisions  and  T  = 

(t/A)  =  dimensionless  relaxation  time  leads  to  the  fol¬ 
lowing  propagator  expansion  of  the  linear  Boltzmann 
operator-  P(y,T,N)  =  exp(-x2/2)/  i2ir[l-exp{— 2T)]t*/^ 
+E  (l/N)'"Pn;(x)  where  x  =  [y-yo  exp(-T)l, /[1-exp 
(— 2T]^/2.  jt  hag  been  proved  that  every  Pni(x)  can  be 
written  in  closed  form,  expressed  as  a  finite  sum  (tf 
hermite  functions  of  x.  The  expression  for  P(y,  T,  N) 
then  embodies  a  theorem  of  central-limit  type  but  for 
nonindependent  increments,  because  we  observe  that 
the  Gaussian  Uhlenbeck-Ornstein  function  is  achieved  as 
the  number  of  collisions  becomes  infinite.  The  result 
is  a  generalization  of  the  additive-proce.ss  Edgeworth 
series  to  this  nonadditive  case. 


Also  published  in  Phys.  Fluids,  v.  8;  1218-1236, 
July  1965. 
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Brands  is  U.  [Dept,  ol  Biochemistry]  Waltham,  Ma.ss. 

EFFECT  Of  PHOSPHORYLATED  COMPOUNDS  AND 
INHIBITORS  ON  CO2  FIXATION  BY  INTACT  SPINACH 
CHKCmOPLASTS,  by  E.  S.  Bamberger  and  M.  Gibbs. 
[1965]  [7]p.  (AFOSR-60-2959)  (AF  49(638)798) 

AD  628270  Unclassified 

Also  published  in  Plant  Physiol. ,  v.  40:  919-926.  Sept. 

Tiss;^ 

The  effect  of  some  phosphorylated  compounds  prmcipal- 
ly  sugar  phosphates  and  the  inhibitors,  arsenite  and 
lodoacetamide,  upon  CO2  fixation  by  intact  spinach 
chloroplasts  under  anaerobic  conditions  was  studied.. 
Ribulose-1, 5-diphospnate,  fructose- 1, 6-diphosphate, 
ribo.se-5-phosphate,  glyceraldehyde-3-phosphate,  di- 
hydroxyacetone  phosphate  and  glycerate-3-phasptiate  en¬ 
hance  the  rate,  sedoheptulose-7-phosphate  and  -1,7- 
diphosphate  inhibit,  erythrose-4-phosphate,  glycolalde- 
hyde  phosphate,  L-o-glycerol  phosphate  and  phos- 
phoenolpyruvate  have  no  effect  while  fructose-6-phos- 
phate  and  glucose-d-phosphate  yield  inconclusive  re¬ 
sults.  The  phosphorylated  compounds  affect  CO2  fixa¬ 
tion  by  filling  up  the  pools  of  the  photosynthetic  carbon 
cycle  depleted  during  isolation  ol  the  chloroplast.  Inhi¬ 
bition  of  CO2  fixation  by  iodoacetamide  and  arsenite  is 
relieved  by  the  compounds  which  enhance  fixation.  I.ight 
also  rrotects  agaln^  inhibition  of  COo  fixation  by  lodo¬ 
acetamide  and  a'senite.  (Contractor's  abstract) 
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Brandeis  U.  Dept.,  ol  Biochemistry,  Waltham,  Mass. 

CREATINE  KINASE-  EVIDENCE  FOR  A  DIMERIC 
STRUCTURE,  'oy  D.  M.  Dawson,  H.  M.  Eppenberger, 
and  N.  O.  Kaplan.  [1965]  [9]p.  inch  dlagrs.  tables, 
refs.  (ArOSR-66-1128)  (Sponsored  jointly  by  Air  Force 
Office  cf  Scientific  Research  under  AF  AFOSR-65-732, 
American  Cancer  Society,  and  National  Institutes  of 
Health)  AD  641142  Unclassified 

Also  published  in  Biochem.  and  Biophys.  Research 
Common. ,  v.  21:-  346-353,  Nov.  22,  1965. 

The  findings  presented  here  Indicate  that  creatine  kinase 
is  an  enzyme  whose  structure  is  that  of  a  dimer,  as  sug¬ 
gested  by  Eppenberger  at  al  (1964)  and  Thomson  et  ai 
(1964).  The  muscle  enzyme  may  be  composed  of  two 
Identical  subunits  (M-M),  the  brain  enzyme  of  two  iden¬ 
tical  b’lt  different  subunits  (B-B),  and  the  hybrid  moie-. 
cule  of  two  subunits,  one  of  either  kind  (M-B).  The  hy¬ 
brid  enzyme,  wnether  it  occurs  naturally  or  s  formed 
in  vitro,  is  intermediate  m  kinetic  qualities  and  in  elec¬ 
trophoretic  mobility  between  the  two  parental  or  un¬ 
mixed  forms.  Hence,  the  nature  of  the  multiple  forms 
of  creatine  kinase  resembles  tnat  found  with  the  tactic 
dehydrogenases  in  that  a  hybrid  enzyme  occurs  m  vivo. 
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Brandeis  U.,  Dept,  of  Chemistry,  Waltham,  Mass. 

PHOTOINITIATION  OF  UNIMOLECULAR  REACTIONS. 
THE  PHOTOLYSIS  OF  2, 3-DIAZABICYCLO  [2.  2.  1] 
HEPT-2-ENE,  by  T.  F.  Thomas  and  C.  Steel.  [1965] 
[4]p.  incl.  diagrs.  tables,  refs.  (AFOSR-66-0592) 

(AF  AFOSR-64-583)  AD  632738  Unclassified 

Also  published  in  Jour.  Anier.  Chem.  Soc. ,  v.  87. 
559^-5293,  Dec,  5,  1965. 

The  gas-pliase  photolysis  of  [2, 3-diazabicycio  [2. 2.  1] 
hept-2-ene  (I)  -with  337  mp  light  has  been  investigated 
in  the  pressure  range  lO-lOOOp.  The  variation  in  the 
yields  of  hydrocarbon  products,  bicyclo  [2. 1. 0]  pentane 
(I!),  cyc'onentene  (III),  and  1,  3-cyclopentadiene  (IV), 
with  pressure  is  consistent  with  the  initial  formation  of 
"hot"  n  which  can  either  be  deactivated  or  isomerized 
to  "hot"  ni.  The  latter  can  either  undergo  unimolecu- 
lar  decomposition  to  yield  IV  or  be  deactivated.  Chang¬ 
ing  the  wave  length  of  irradiation  from  313  to  334  m.u 
changed  the  relative  yields  of  the  products  in  a  manner 
consistent  with  this  "hot"  molecule  mechanism.  (Con¬ 
tractor's  abstract) 
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Brandeis  U.  Dept,  of  Chemistry,  Waltham,  Mass. 

PHOTOCHEMISTRY  OF  AZO  COMPOUND  AND  STUD¬ 
IES  IN  UNIMOLECULAR  REACTIONS,  by  C.  Steel. 

Final  scientific  rept.  Jan.  1,  1964-Dec.  31,  1965  [34|p. 
mcl.  diagrs.  tables,  refs.  (AFOSR-66-0930) 

(AF  AF08R-64-583)  AD  633969  Unclassified 

The  photochemistry  of  cyclic  azo  compounds  has  been 
investigated.  The  effects  of  pressure  and  of  wavelength 
on  the  unimolecular  rate  constants  for  the  reactions  of 
the  various  vibrationally  excited  molecules  formed  as  a 
result  of  photodissociation  have  been  determined  and  the 
results  compared  with  theoretical  models.  The  effi¬ 
ciencies  of  various  molecules  in  transferring  energy 
from  the  vibrationally  excited  molecules  have  also  been 
studied.  Fluorescence  emission  and  excitation  spectra 
of  2, 3-diazobicyclo(2, 2,  l)-2  heptene  and  2,3-diazobi- 
cyclo(2, 2, 2)-2  octene  are  reported  and  the  fluorescence 
and  decomposition  quantum  yields  given. 


135 

Brandeis  U.  [Dept.,  of  Physics]  Waltham,  Mass. 

SPATIALLY  INHOMOGENEOUS  STATES  OF  MANY- 
BODY  SYSTEMS,  by  M.  Egei  and  E.  P.,  Gross.  |1965] 
jl  Ip.  (AF  AF06R-63-176)  Unclassified 

Published  in  Jour..  Math.  Phys. ,  v.  6-  891-901,  June 

tssf: 

To  treat  many-body  systems  in  the  uicsence  of  a  statu- 
potential  or  problems  of  highly  collective  spatially  in- 
'  omogeneous  motions  such  as  vortex  l  -ncs,  wavefunc- 
N 

tions  of  a  type  ']>  -P.,  glXjliKXi, -  -  -  .  Xj^j)  have  been 
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proposed.  Here  is  the  exact  ground  state  of  the  ho¬ 
mogeneous  system  and  g(x)  is  a  1 -particle  state  intro¬ 
duced  to  describe  the  effect  of  the  spatial  inhomogenei¬ 
ty.  However,  to  determine  g(x)  by  the  variation  princi¬ 
ple,  one  needs  to  know  the  spatial  correlation  functions 
of  all  orders  for  the  homogeneous  many-body  system, 
it  is  shown  that  the  method  of  point  transformations  al¬ 
lows  one  to  work  with  qualitatively  similar  but  different 
states.  The  description  of  the  system  in  the  presence 
of  a  static  impurity  or  of  a  state  representing  a  vortex 
line  in  liquid  helium  requires  a  knowledge  of  only  the 
average  kinetic  energy  and  x-ray  scattering  factor  for 
homogeneous  liquid  helium.  Both  of  these  are  available 
from  experiments.  The  treatment  of  a  recoiling  im¬ 
purity  atom,  strictly  speaking,  requires  a  knov/ledge  of 
the  current  correlation  tensor  for  the  ground  sute  of  the 
homogeneous  many-body  system.;  This  term  vanishes 
in  the  Hartree  limit  of  the  theory  for  bosons.  (Contrac¬ 
tor's  abstract) 
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Brandeis  U.  [Dept.,  of  Physics]  Waltham,  Mass. 

IGNORABLE  COORDINATES  AND  STEADY  MOTION  IN 
CLASSICAL  MECHANICS,  by  C.,  W.  Kilmister  and 
F.  A.  E.  Pirani.  [1965]  [12]p.  (AFOSR-65-0621) 

(AF  AFOSR-63-368)  AD  616200  Lr.cUssified 

Also  published  in  Proc.,  Cambridge  Philos.  Soc. ,  v.  61' 

1965. 

It  IS  shown,  for  a  classical  dynamical  system  with  a 
Lagrangian  that  the  existence  of  an  ignorable  coordinate 
is  equivalent  to  the  vanishing  of  a  certain  Lie  derivative. 
On  this  covariant  description  is  based  a  new  definition 
of  steady  motion.  A  definition  given  earlier  by  Synge  is 
criticiz^.  (Contractor's  abstract) 
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Drandcis  U.  Dept,  of  Physics,  Waltham,  Mass. 

SPONTANEOUS  SYMMETRY  BREAKDOWN  AND  THE 
n-v--)  INTERACTION,  by  R.  Arnowitt  and  S.  Deser., 
[1965]  [12]p.  incl.  refs.  (AF06R-65-1787)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific.  Research  under 
[AF  AFOSR-63-368]  and  National  Science  Foundation) 
AD  625563  Unclassified 

AJsj)  published  in  Phys.  Rev.,  v.  138:  B712-B'’23, 
May”I5i,  196^] 

Spontaneous  breakdowns  of  sym.oietries  are  examined 
for  the  electromagnetic  interactions  of  the  muon- elec¬ 
tron  system.  Upon  arianging  the  2  fields  into  an  iso¬ 
topic  doublet  the  Lagrangian  is  seen  to  possess  SU(2) 
svmmetry.;  Throe  possibilities  are  arailable;  (a)  no 
s;)o:iianeoijs  breakdown  of  the  SU(2)  symmetry  is  al¬ 
lowed  and  the  muon-electron  system  remains  a  degen¬ 
erate  doublet;  (b)  a  partial  breakdown  occurs  In  which  a 
mass  splitting  develops  but  the  heavier  muon  renuins 
stable,  (c)  a  complete  breakdown  occurs  in  which  the 
muon  decays  into  an  electron  plus  a  photon.  Using  the 
high-energy  scheme  of  Baker,  Johnson,  and  Willey, 
approximate  solutions  for  the  one-ferrnion  Green's 


function  and  vertex  function  are  examined.  The  solu¬ 
tions  obtained  permit  case  (b)  to  occur  but  not  case  (c), 
provided  improper  Lorentz  invariance  is  imposed.  It  is 
shown,  at  least  for  the  ooe-fermlon  Green's  function, 
that  no  solutions  breaking  P,  C,  or  T  invariance  can 
arise. 
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Brandeis  U.  Dept,  ot  Physics,  Waltham,  Mass. 

MINIMUM  SIZE  OF  DENSE  SOURCE  DISTRIBUTIONS 
IN  GENERAL  RELATIVITY,  by  R.  Arnowitt,  S.  Deser, 
and  C.  W.  Mlsner.  [1965]  [20]p.  incl,  dlagrs.  (AFOSR- 
66-0437)  (Sponsored  'mntly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  AF  AF06R-63-368  and  National 
Science  Foundation)  AD  630322  Unclassified 

Also  published  in  Ann.  Phys. ,  v.  33.  88-107,  June  1965. 

The  properties  of  very  dense  sources  of  the  gravita¬ 
tional  field  are  examined.  The  sources  are  spherically 
symmetr  c  butially  static  distributions  of  neutral  or 
charged  dust,  treated  as  dynamical  systems  with  no 
phenomenological  pressure  term.  The  exterior 
Schwarzschild  solution  is  analyzed  from  this  point  of 
view  as  generated  by  a  realistic  'bare'  matter  stress- 
tensor  with  appropriate  initial  Cauchy  data.  A  coordi¬ 
nate  frame  is  introduced  in  which  the  radial  coordinate 
coincides  with  the  invariant  distance,  and  the  initial 
value  equations  are  solved  in  this  frame.  The  systems 
considered  become,  in  the  limit,  models  for  neutral  and 
charged  particles,  and  so  provide  solutions  for  the  prob¬ 
lems  of  interaction  between  'point'  particles  and  the 
gravitational  field.  It  is  shown  that,  at  the  instant  of 
time  symmetry,  there  is  a  minimum  invariant  extension 
for  a  particle,  below  which  no  solution  of  the  field  equa¬ 
tions  exists;  this  fact  emerges  especially  clearly  in  the 
invariant  radial  frame  used.  The  clothed  (or  exterior) 
mass  and  invariant  properties  of  the  interacting  systems 
as  a  function  of  the  bare  mass  charge,  and  extension  are 
given.  The  results  are  in  agreement  with  those  obtained 
previously  in  another  frame,  in  terms  of  whose  radial 
coordinate  the  particle  had  vanishing  extension  in  the 
limit.  (Contractor's  abstract) 
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Brandeis  U.  Dept,  of  Physics,  Waltham,  Mass. 

SOME  PROPERTIES  OF  THE  QUANTUM  LINEARIZ.ED 
ED^STEIN  FIELD,  by  S.  Deser,  J.  Trubatch,  and  S. 
Trubatch.  [1965]  (Tj).  (AFOSR-66-0431)  (AF  AFOBR- 
65-368)  AD  630210  Unclassified 

.Also  published  in  Nuovo  Cimento,  Series  X,  v,  39: 
n5?-Tl65,  Oct.  16,  1965, 

Some  aspects  of  the  quantized  linear  appro.^matlon  to 
Einstein  theory  are  examined,  in  view  of  their  rele¬ 
vance  to  the  full  theory's  quantization.  In  contrast  to 
the  otherwise  similar  Maxwell  field  case,  it  is  seen 
that  the  Lorentz-invariance  requirements  on  the  time- 
translation  and  Lorentz-rotatlon  generators  PO,  are 
not  expressible  in  terms  of  simple  local  commutation  rC' 
lations  lor  the  energy  density  with  itself.  This  is  in 


I 
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agreement  with  the  expectation  that  such  local  relations 
apply  only  to  fields  ol  spin  one  or  lower.  It  is  also  shown 
■.nat  the  i^ysical  requirement  -Pj^Pp-O  is  fulfilled  in  the 
linearized  theory. 
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Brandeis  U.  Dept,  of  Physics,  Waltliam,  Mass. 

CRITIQUE  OF  A  NEW  THEORY  OF  GRAVITATION,  by 
S.  Deser  and  F.  A.  E.  Pirani.  [1965]  [13]p.  incl.  refs. 
(AFOSR-66-0448)  (In  cooperation  with  Northeastern  U. ) 
(AF  AFOSR-65-368)  AD  630311  Unclassified 

Also  published  in  Proc.,  Roy.  Soc.  (London),  v,  288A' 


Hoyle  and  Narlikar  have  developed  a  new  theory  of 
gravit'ition,  fur  which  they  claim  that  it  is  a  direct  inter-, 
particle  action  theory,  that  it  'is  equivalent  to  tliat  of 
Einstein  in  the  description  of  macroscopic  phenomena, 
and  hence  the  situation  is  the  same  so  far  as  the  classi¬ 
cal  tests  of  general  relativity  are  concerned',  that  the 
sign  of  the  gravitational  constant  is  correctly  deter¬ 
mined,  and  that  it  has  other  adi  intages  over  Einstein's 
theory  such  as  implying  the  absence  of  solutions  repre¬ 
senting  an  empty  universe.  In  the  present  paper,  it  is 
shown  that  these  claims  are  largely  unsubstantiated, 
(Contractor’s  abstract) 
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Brandeis  U.  [Dept.,  of  Physics]  Waltha  m,  Mass. 

PROBLEMS  AND  PROSPECTS  IN  QUANTIZATION  OF 
RELATIVITY,  by  S.  Deser.  [1965]  [6]p.  incl.  refs. 
(AFOSR-66-0802)  (AF  AFOSR-65-368)  AD  641066 

Unclassified 

Also  published  in  Proc.  Nat'l.  Committee  for  the  Cele¬ 
bration  of  the  Fourth  Centenary  of  the  Birth  of  Galileo 
Galli»i,  1965. 

Some  current  '>pects  of  the  quantization  problem  in 
general  re'-  ■  together  with  closely  related  classi¬ 
cal  questli.  discussed.  The  viewpoint  is  that  of 
Lorentz  covariant  quantum  field  theory,  as  employed  in 
the  joint  work  with  R.  Arnowitt  and  C.  W.  Misner. 
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Brandeis  U.  Dept,  of  Physics,  Waltham,  Mass. 

A  NOTE  ON  BOUNCING  PHOTONS,  by  F.  A.  Piraiii. 
[1965]  [4]p.  incl.  diagr..  (AF06R-66-1313)  (AF  AFOSR-. 
65-368)  AD  641065  Unclassified 

Also  published  in  Bull.  Acad  Polon.  Sci.  Ser.  Sci. 

Math.  Astronom.  et  Phys. ,  v..  13.  239-242,  19C5. 

J.,  L.  Syng-'  proposed  a  method  of  characterizing  Fermi 
transport  by  a  simple  thixight  experiment  with  photons. 
However,  his  verification  of  the  c'laracterizatioii  is 
rather  long  and  complicated.  The  purpose  cl  this  note  is 
to  give  Synge's  experiment  an  intrinsic  geometrical 


description  and  a  simple  verification.  This  description 
makes  manifest  the  conformal  inva  nance  of  Fermi 
tiansport  of  directions.  (Contractor's  abstract) 
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Brigham  Young  U.  Dept,  of  Physics,  Provo,  Utah. 

DIFFUSION  IN  METALS  AT  ULTRA-HIGH  PRESSURES, 
by  D.  L.  Decker  and  H.  B.  Vanfleet.  Final  rept  Mar. 
1,  1965,  56p.  incl.  illus.  diagrs.  tables,  refs. 
(AFOSR-65-0580)  (AF  AFOSR-63-201)  AD  614839 

Unclassified 

Silver  wires  3  mm  in  diam  have  been  quenched  from 
temperatures  between  500  and  1000  C  to  room  tempera-, 
tures  for  pressures  up  to  30  kbar..  Upon  quenching,  an 
increase  in  room  temperature  resistance  was  measured, 
but  90'i  of  this  increase  was  permanent  and  remained 
even  after  high  temperature  anneals.  The  diffusion  of 
silver  into  lead  has  been  investigated  using  radioactive 
tracer  techniques  m  a  temperature  range  within  200  C 
of  the  melting  point  of  lead  fur  6  pressures  between  zero 
and  40  kbar.  'The  activation  energy  was  found  to  in¬ 
crease  from  15.  2  to  21  9  ±  •.  3  kcal  mol  as  the  pressure 
increased  from  atmospheric  to  39.  2  kbar.  The  activa¬ 
tion  volume  for  pressures  below  11.  9  kbar  ranged  from 
.  54  ±  .  06  to  .  48  ±  ..  Ob  atomic  volumes  as  the  tempera¬ 
ture  decreased  from  769  to  556  K.  Above  11. 9  kbar  the 
activation  volume  was  nearly  constant  at  38  ±  .  03 
atomic  volumes  over  the  same  temperature  interval. 

As  a  result  of  the  large  decrease  i.i  the  activation  vol¬ 
ume  that  occurs  between  zero  and  11.9  kbar  it  is  sug-- 
gested  that  the  diffusion  process  for  silver  into  lead 
ch-nges  from  a  composite  of  interstitial  plus  vacancy 
loan  interstitial  mechanism.-  Therefore  the  measured 
activation  volume  of  .  38  *  .  03  atomic  volumes  as  meas¬ 
ured  for  pressure  above  11, 9  kbar  is  the  activation 
volume  of  motion  which  characterizes  the  interstitial 
mechanism.  (Contractor's  abstract) 
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Brigliani  Young  U.  [Dept,  of  Physics]  Provo,  Utah. 

MELTING  AND  HIGH-TEMPERATURE  ELECTRICAL 
RESISTANCE  OF  GOLD  UNDER  PRESSURE,  by  D.  L. 
Decker  and  H.  B.  Vanfleet,  [1965]  l5]p.  incl.  diagrs. 
table,  refs.  (AFOSR-65-1373)  (AF  AFOSR-63-201) 

AD  622632  Unclassified 

Also  published  in  Phys.  Rev.,-  v.  138:  A129-A133,  Apr. 
5',;  1565.  '  ‘ 

The  electrical  resistance  of  gold  was  measured  over  tlie 
temperature  range  30  C  to  the  melting  point  and  over  a 
pressure  range  0-70  kbar.  At  constant  pressure,  a 
raidden  twofold  increase  in  resistance  sharply  indicated 
the  melting  point  and  was  used  to  determine  the  solid- 
liquid  phase  line  to  70  kbar.  The  experimental  melting 
curve  has  an  initial  slope,  5. 91  C-  kbar,  in  very  gmxi 
agreement  with  Clapeyroii's  equation,  and  has  a  form 
satisfying  a  Simon's  equation  with  a  coefficient  c 
2. 2  ±  0. 1.  The  electrical  resistance  daU  show  a 
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decrease  in  the  temperature  coefficient  of  resistivity  at 
higher  pressures,  while  the  resistance  at  the  melting 
point  appears  to  be  a  constant  independent  of  pressure. 
(Contractor's  abstract) 
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Brigham  Young  U.  [Dept.;  of  Physics]  Provo,  Utah. 

EOUATION  OF  STATE  OF  NaCl  AND  ITS  USE  AS  A 
PRESSURE  GAUGE  IN  HIGH-PPESSURE  RESEARCH, 
by  D.  L.  Decker.  [1965]j5]p.  incl.  diagrs.  tables, 
refs.  (AFOSR-65-1374)  [AF  AFO6R-63-201] 

AD  621257  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.,  36;  157-161, 

Jan.  1965. 

The  pressure  as  a  function  of  lattice  parameter  and  tem¬ 
perature  has  been  calculated  for  NaCl  over  a  pressure 
range  of  0  to  500  kbar  for  temperatures  between  0  and 
1500'C.  The  calculation  used  the  Mie-Gruneisen  equa¬ 
tion  of  state  with  Born-Mayer  type  repulsion  terms  be¬ 
tween  first  and  second  nearest  neighbors.  The  Grunei- 
sen  constant  was  eiqianded  about  its  value  at  room  tem¬ 
perature  and  atmospheric  pressure;  the  first  coefficient 
in  the  expansion  being  evaluated  by  forcing  the  calculated 
thermal  expansion  at  atmospheric  pressure  to  fit  the  ex¬ 
perimental  results  of  Enck.  The  2  empirical  parameters 
in  the  repulsion  terms  were  evaluated  using  the  experi¬ 
mental  lattice  parameter  and  isothermal  compressibility 
at  atmospheric  pressure.  The  calculated  pressure  vs 
volume  agrees  with  Bridgman's  room-temperature 
measurements  in  NaCl  below  100  kbar  to  within  3%  and 
with  high-pressure  high-temperature  shock  data  to  bet¬ 
ter  than  2%.  It  is  proposed  to  use  the  numerical  re¬ 
sults  to  calibrate  the  pressure  in  high-pressure  high- 
tcmperature  apparatus.  (Contractor's  abstract) 
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Brigham  Young  U.  [Dept,  of  Physics]  Provo,  Utah. 

EFFECT  OF  PRESSURE  ON  THE  INTERMETALLIC 
DIFFUSION  OF  SILVER  IN  LEAD,  by  H.  R.  Curtin, 

D.  L.  Decker,  and  H.  B.  Vanfleet.  [1965]  [6]p.  incl. 
diagrs.  tables,  refs.  (AFOSR-65-2588)  (AF  AFOSR- 
63-201)  AD  627751  UncUssUied 

Also  published  in  Phys.  Rev.,  v.  139;  a1552-A1557, 

Aug.  30,  19651 

7'hc  diffusion  of  silver-110  into  lead  has  been  investi¬ 
gated  using  radioactive-tracer  techniques  in  a  tempera¬ 
ture  range  within  200°C  of  the  melting  point  of  lead  for 
6  pressures  between  0  and  40  kbar.  The  activation  en¬ 
ergy  was  found  to  increase  from  15. 2  to  21. 9  +  0. 3 
kcal/mol  as  the  pressure  increased  from  atmospheric 
to  39. 2  kbar..  The  activation  volume  for  pressures  be¬ 
low  11.9  kbar  ranged  from  0.  54  t  0. 06  to  0. 48  i  0. 05 
atomic  volumes  as  the  temperature  decreased  from 
769  to  556'K.  Above  11.  9  kbar  the  activation  volume 
was  nearly  constant  at  0.  38  ±  0. 03  atomic  volumes  over 
the  same  temperature  interval.  As  a  result  of  the  large 
decrease  in  the  activation  volume  that  occurs  between 
0  and  11.  9  kbar  it  is  suggested  that  the  diffusion  process 


for  silver  into  lead  changes  from  a  composite  ct  inter¬ 
stitial  plus  vacancy  to  an  interstitial  mechanism.  There¬ 
fore  the  activatiem  volume  of  0. 38  ±  0. 03  atomic  vol¬ 
umes  as  measured  for  pressures  above  11. 9  kbar  rep¬ 
resents  the  activation  volume  ot  motion  AVq,  charac¬ 
terizing  the  interstitial  mechanism.  Within  the  accura¬ 
cy  of  the  experimental  data  for  InD  vs  Tq,/T  the  re¬ 
sults  suggest  that  AH(P)/T^(P)  is  Independent  of  pres¬ 
sure  to  40  kbar.. 
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British  Columbia  U.  Dept,  of  Chemistry,  Vancouver 
(Canada). 

THE  RED  EMISSION  BANDS  OF  MOLECULAR  OXYGEN, 
by  J.  S.  Arnold,  R.  J.  Browne,  and  E.  A.  Ogryzlo. 
[1965]  [7]p.  incl.  diagrs.  table,  refs.  (AF06R-68- 
1019)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AF06R-63-1S8,  and  Defence 
Research  Board  of  Canada)  AD  631814  Unclassified 

Also  published  in  Photochem.  and  Photobiol. ,  v.  4; 
963-969,  1965. 

The  temperature  dependence  and  the  absolute  emissim 
intensity  of  the  6340  A  band  of  molecular  oxygen  have 
been  measured.  The  results  indicate  that  the  emitting 
pair  of  molecules  is  not  bound  and  possesses  a  radia¬ 
tive  half  life  of  about  25  msec.  The  implication  of  these 
results  on  some  chemiluminescent  reactions  are  dis¬ 
cussed. 
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British  Columbia  U.  Dept,  of  Chemistry,  Vancouver 
(Canada). 

THE  YIELD  OF  SINGLET  OXYGEN  IN  THE  REACTION 
OF  CHLCWINE  WITH  HYDROGEN  PEROXIDE,  by  R.  J. 
Browne  and  E.  A.  Ogryzlo.  [1965]  [2]p.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-65-158,  and  Defence  Research  Beard  of 
Canada)  AD  632910  Unclassified 

Also  published  in  Canad.  Jour.  Chem. ,  v.  43;  2915- 
U9l67  OEt.  16«5. 

In  these  gas  phase  studies  it  was  shown  that  the  visible 
emission  at  6  340  A  arises  from  a  simultaneous  elec¬ 
tronic  transition  in  2  colliding  O2  (^Ag)  molecules  and 
that  the  emission  intensity  in  this  band  is  proportional 
to  the  square  of  the  O2  (^Ag)  concentration.  Using  an 
f/4.  5  Hilger-Watts  glass-prism  spectrometer  with  a 
slit  of  500  u  combined  with  an  RCA  7102  photomultiplier 
the  following  results  were  obtained  when  O2  (^Ag)  was 
measured  in  the  products  of  an  electrical  discharge; 

[O2  (*Ag)]  =  1.  5  X  10-5  mol/1;  R  =  36;  k  =  2.  4  x  10^ 
1/mol.  ]  When  the  emission  from  the  chlorine-hydrogen 
peroxide  reaction  was  observed  with  the  same  osteal 
system,  the  maximum  ratio  R  measured  was  1.  8  x  10^.. 
The  concentration  of  O2  (^Ag)  is  7.  5  x  10’^  mol/1. 
Assuming  that  the  bubble  temperature  is  300°  K  this 
corresponds  to  a  partial  pressure  of  14  mm  Hg.  Since 
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the  total  oxygen  pressure  m  the  bubbles  is  about  750  *  R^* 

mm  Hg,  this  corresponds  to  a  minimum  yield  ol  2'(> 

02  (‘Ag)  in  the  reaction.  There  are  a  number  of  rea-  equalities  if  and  only  if  a,  =•  •  •  =a„.  (Math.,  Rev. 

sons  for  believing  that  the  yield  of  O2  (^Ag)  is  actuaiiy  abstract,,  modified) 

greater  than  this. 
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(British  Columbia  U..  Dept,  of  Mathematics,  Vancouver 
(Canada)] 

SOME  INEOUALITie  FOR  SYMMETRIC  MEANS,  by 
P.  S.  Bullen.  [1965]  [8]p.  (AFO6R-65-2606) 

[AF  AF06R-62-261]  AD  629135  Uni  lassified 

Also  published  in  Pacific  Jour.,  Math. ,  v.  i5  47-5t, 

Mar.  1965. 

Let  (a)  =  (aj,  •  ■  • ,  a,^),  (w)  =  (wj, . . . ,  w^)  be  m-tuples 
of  positive  numbers,  Eq  -  1,  Ej.  =  Ej.(a)  the  rth  eiemen- 
tary  symmetric  function  of  (a),  P^  =  E^,  A^^^ 

[respectively,  0^^^]  the  arithmetic  [geometric]  mean  of 
(a)  with  weights  (w),  s  Wi*-  •  •  w^,,  (wa)  -  (wiaj, . . ., 

‘  ■ '  •'*'m*m)>  ^^(w),  m  =  n  +  q.  Let 

(a)  =  (ai-  •  • ,  an),  (a)  =  (an+i  •  •  • ,  a^^^),  Ej.  =  £^.(5)  and 

Ej,,  etc, ,  be  analogously  defined.  Results  of  the  author 
and  M.  Marcus  (Proc.  Amer.  Math.  Soc. ,  v.,  12,  285- 
290,  1961)  and  others  are  generalized  as  follows. 

Theorem  2;  Let  1  «  r  «  k  *  m,  u  =  max(r-n,  0),  v  = 
min{r,  q),  w  =  max(k-n,  0),  x  =  min(k,  q),  v  w.  Then 
„  k/r  _(k-x)/(r-u)Pw/v 

Pr  Vu  '' 

(1)  if  r-u  «  k-x,  — - -  7  - - 
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British  Columbia  U..  [Dept.,  of  Mathematics]  Vancouver 
(Canada).. 

A  GENERAL  PERRON  INTEGRAL,  by  P.  S.  Bullen. 
[1965]  [14]p.  incl.  refs.  (AFOSR-65-2607) 

[AF  AF06R-62-261]  AD  629134  Unclassified 

Also  published  in  Canad.  Jour.  Math. ,  v.  17;  17-30, 
196$: 

Integrals  are  considered  Irom  the  point  of  view  of  in¬ 
verting  differential  operators.  For  this  purpose  it  is 
necessary  to  introduce  integrals  more  general  than  the 
Lebesque  integral.  For  the  second  section  of  the  arti¬ 
cle  a  generalized  second  order  derivative  is  introduced 
and  it  is  used  to  obtain  conditions  for  a  function  to  be 
hyperharmonic..  Later  in  the  article  the  general  Perron 
integral  that  inverts  the  derivative  in  question  is  de¬ 
fined.  In  the  final  section  examples  are  given  of  the 
above  theory.. 


151 

British  Columbia  U.,  (Dept.,  of  Mathematics]  Vancouver 
(Canada). 

DOMAIN  PERTURBATIONS  OF  THE  BIHARMONIC 
OPERATOR,  by  C.  A.  Swanson.  [1965l[ll]p.  (AFOSR- 
66-0030)  (AF  AFOSR-63-379)  AD  641528 

Unclassified 


with  equality  i'  a^nd  only  if  r  -  k  or  aj  =•  •  ••  =a^  or  r  =  1, 
k  =  m  and  Pj  =  Pj),  (2)  Pj.*t/f/Pjj  s  with  equai- 

ity  if  and  only  if  r  =  k  or  aj  =•  •  •  =a^  >  or  r  =  1,  k  =  m 
andaj=-..=an=Pj).  Theorem  7:  Wn,(An,-G^)  s 

W^(5’jj— G^)  +  Wq(Aq— ^with  equaiity  if  and  only  if 

’^n  =  Gq};  (A^/G„)Wm  ?  with 

equality  if  and  only  if  Theorem  8.  If  (a), 

(w)  are  similarly  ordered,  (1)  s  <  t  implies  F^  t  F(® 
with  equality  if  and  only  if  aj  •  =a^  or  s  =  0' ,  (2) 

an  analogue  of  Theorem  2  holds  with  P  replac^  by  F. 

The  following  analogue  of  inequalities  for  ‘s  ob¬ 

tained  and  ^generalization  of  Httlder's  inequality  de¬ 
rived:  Let  =  1,  Rjj  =  ^n^n’  *  '  ntinW,  W  =  max(w), 


Ln  =  n  (tai*/^aj-l/2  +  .a,-l/2a^l/2)^  ^ 

1,  j-1 

fi  Then  L„ 

i,j=l 


Also  published  in  Canad.  Jour.-  Math. ,  v.  17:  1053- 
1063,  1965: 

The  purpose  of  the  work  is  to  obtain  asymptotic  varia¬ 
tional  formulae  for  eigenvalues  and  eigenfunctions  under 
the  deformation  of  removing  an  E-disk  and  adjoining  ad¬ 
ditional  boundary  conditions  on  the  new  boundary  compo¬ 
nent  thereby  introduced,  valid  on  a  positive  interval 
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British  Columbia  U.  (Dept,  of  Mathematics]  Vancouver 
(Canada). 

COMPARISON  THEOREMS  FOR  ELLIPTIC  DIFFEREN¬ 
TIAL  EQUATIONS,  by  C.-  fW.-]  Clark  and  C.  A.  Swanson. 
[1965]  [5]p.  (AFOSR-66-0210)  (AF  AFOSR-63-379) 

AD  641529  Unela.ssiiied 

Also  published  in  Proc.  Amcr.  Math.  Soc. ,  v.  16: 

Oct.  1965, 

i.T  recent  years  the  classical  Sturm- Picone  comparison 
theorem  for  a  pair  of  second  order  ordinary  differential 
equations  has  been  generalized  in  2  directions.  First,; 
Hartman  and  Wlntner  have  extended  the  theorem  to 


I 
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soil -adjoint  elliptic  e;]uations  in  n  dimensions.  On  the 
other  hand,  Leighton  has  shown  in  the  case  n  =  1  that  the 
usual  pointwise  inequalities  for  the  coefficients  can  be 
replaced  by  a  more  general  inequality.  The  purpose  of 
this  note  is  to  extend  Leighton's  result  to  self-adjoint 
elliptic  equations.  The  Hartman-Wintner  result  is  a 
corollary  of  the  main  theorem.  An  example  is  given  to 
show  that  the  result  is  actually  stronger..  An  interesting 
feature  is  the  simplicity  of  the  proof  as  compared  to  that 
of  Hartman  and  Wintner  or  the  recent  proof  of  Kreith. 
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British  Columbia  U.  Dept,  of  Mathematics,  Vancouver 
(Canada). 

THE  GENERAL  PROBLEM  OF  THE  MOTION  OF 
COUPLED  RIGID  BODIES  ABOUT  A  FIXED  POINT,  by 
E.  Leimanis.  VOL.  7.  SPRINGER  TRACTS  IN  NATU¬ 
RAL  PHILOSOPHY,  ed.  by  C.  Truesdell,  L.  Collatz 
and  others.  Berlin,  Springer-Verlag,  1965,  337p.  incl. 
diagrs.  Ubles,  refs.  (AFOSR-66-0261)  (AF  AFOSR- 
64-483)  Unclassified 

This  attempt  to  account  for  the  present  state  of  the  field 
and  its  growth  during  the  last  two  hundred  years  of  the 
theory  of  motion  of  several  coupled  rigid  bodies  about  a 
fixed  point  is  concerned  first  with  particular  cases  of 
integrability  of  the  equations  of  motion  and  with  their 
geometrical  interpretation.  Next  the  motion  of  a  sym¬ 
metric  as  well  as  an  asymmetric  self-excited  rigid  body 
IS  considered  because  of  its  importance  In  various  de¬ 
vices  with  internal  reaction  commonly  used  today  to  in¬ 
fluence  rotational  motions;  for  example,  devices  for  the 
steering  of  space  vehicles.  Finally  consideration  is  given 
to  the  motion  of  an  externally  excited  rigid  body,  espe¬ 
cially  a  rigid  body  subject  to  periodic  torque  vectors 
which  are  of  interest  in  astronomy  and  atomic  physics. 

In  the  former  the  main  concern  is  the  perturbation  of  the 
Earth's  rotation  about  its  axis  under  the  influence  of 
forces  arising  from  the  pianelary  system.  In  atomic 
physics  electrons  and  nuclei  in  high  frequency  magnetic 
fields  represent  atomic  gyroscopes  subject  to  periodic 
torques.  Later  chapters  survey  the  problems,  the  sepa¬ 
ration  of  the  general  motion  of  mutually  attracting  rigid 
bodies  into  transiations  of  their  mass  centers  and  rota¬ 
tions  about  the  latter,  rotation  of  an  artificial  satellite 
about  its  mass  center  and  the  motion  of  a  rigid  body  about 
a  fixed  point  in  a  central  Newtonian  force  field. 
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(Brown  U.  Biv,  of  Applied  Mathematics,  Providence,  R.  I.] 

ON  THE  STOCHASTIC  MAXIMUM  PRINCIPLE  WITH 
"AVERAGE"  CONSTRAINT’S,  by  H.  J.  Kushner.  [19651 
|141p.  incl.  diagrs.  (AFOSR-66-0559)  (Sponsored 
'ointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)1206  and  National  Aeronautics  and  Space 
Administration)  AD  639019  Unclassified 

Also  published  in  Jour,  Math.  Anal,  and  Appl. ,  v  12- 
13-26, 'Aug.  1955. 

Under  certain  assumptions  a  necessary  condition,  a 
stocliastic  form  of  the  Euler  equation.s,  or  the  maximum 


principle  for  deterministic  systems,  is  obtained  for  the 
stochastic  system  dx(w,t)  -  f(x(w,t),  u(w,t))  +  dz(w,t), 
where  u(- ,  * )  is  the  control,  and  z(- ,  ■ )  Is  a  stochastic 
process.  It  is  required  that  E(c(x(w,  'I')))  be  minimized 
subject  to  the  constraint  that  E(x(w,  T))  is  in  a  closed 
convex  set,  the  control  u(' ,  ‘ )  dejiending  on  the  ob¬ 
served  data  concerning  the  values  z(w,t)  and  x(w,t). 
(Math.  Rev.  abstract) 
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Brown  U.  [Oiv.  of  Applied  Mathematics]  Providence,  R.  I. 

DUAL  DYNAMICAL  SYSTEMS  AND  THEIR  REPRESEN¬ 
TATION  BY  SYSTEM  FUNCTI(»JS,  by  L.  Weiss,  [1965] 
[nip.  (AFOSR-65-2127)  (AF  AF06R-64-693) 

AD  628704  UnclassUied 

Presented  at  Second  AUerton  Conf.  on  Circuit  and 
System  Theory,  Illinois  U. ,  Urbana,  Sept,  1964. 

Also  published  in  Internat'l.  Jour.  Control,  v,.  1;  475- 
485,  May  1965. 

The  system  function  concept  is  an  extension  of  the  usual 
application  d  the  transform  method  to  linear  systems. 

In  this  paper  it  is  shown  that  there  are  2  system  func¬ 
tions  which  can  be  naturally  associated  with  a  given  sys¬ 
tem  and  that  each  one  can  be  interpreted  in  2  ways. 
These  alternate  interpretations  are  used  to  show  tliat  the 
same  system  function  provides  a  means  for  calculating 
the  time-domain  output  of  a  given  system  and  the  trans¬ 
form-domain  output  of  the  dual  system  (defined  as  the 
adjoint  of  the  given  system  with  reversal  of  the  time 
scale  ordering).  (Contractor's  abstract) 


156 

Brown  U.  Div.  of  Applied  Mathematics,  Providence,  R.  I. 

SOME  PROBLEMS  AND  SOME  RECENT  RESULTS  IN 
STOCHASTIC  CONTROL,  by  H.  J.  Kushner.  [1965] 

[9lp.  incl.  refs.  (AFOSR-65-2128)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-64-693  and  National  Aeronautics  and  Space 
Administration)  AD  628700  Unclassified 

Also  published  in  IEEE  Internat’l.  Convention  Record. 
vT;  16:  108:11571965. 

This  raper  is  divided  into  2  major  sections.  The  first 
section  is  of  the  nature  of  both  a  review  of  work  in  sto¬ 
chastic  ofAimal  control  in  the  past  2  yr,  and  a  brief 
discussion  of  a  few  of  the  important  remaining  prob¬ 
lems.  There  are  some  remarks  on  noise  sources  and 
their  mathematical  description,  a  discussion  of  the 
partial  differential  equation  obtained  by  the  application 
of  dynamic  programming  to  a  class  of  continuous  time 
models  and  a  list  of  references  to  a  few  other  problems 
and  approaches.  The  second  section  is  more  specific 
and  discusses  Ihe  application  of  some  recent  results  of 
the  autlioi  (in  the  theory  of  stochastic  stability)  to  the 
design  of  controllers  for  linear  and  non-linear  stochastic 
systems.  The  latter  material  giving  techniques  for  ob¬ 
taining  optimai  controls  to  a  number  of  stochastic  prob¬ 
lems,  rounds  out  the  first  part,  and  is  of  interest  since. 
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via  some  perhaps  small  (U  any)  changes  in  problem 
statements  a  number  of  solutions  ran  be  obtained.  In 
fact  there  arc  stochastic  analogies  to  almost  all  of  the 
suggested  applications  of  Liapunov  theory  to  the  choice 
of  feedback  controls  in  deterministic  systems.  (Con¬ 
tractor's  abstract) 
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Brown  U.  [Div.  of  Applied  Mathematics]  FTovidence,  R.  I. 

ON  THE  STABILITY  OF  SYSTEMS  DEFINEO  OVER  A 
FINITE  TIME  INTERVAL,  by  L.  Weiss  and  E.  F. 
Infante.  [1965]  (5^.  (AF06R-6S-2129)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-64-693  and  National  Aeronautics  and  Space 
Administratimi)  AD  628699  Unciassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sci. ,  v.  54;  44-48, 
July  1965. 

Consider  the  system  of  n  first-order  reai  differential 
equations  represented  in  vector  form  by  dx/dt  =  f  (x,t) 
d^ined  over  a  finite  interval  of  time.  The  function  f  is 
assumed  to  be  smooth  enough  in  x  and  t  (over  T)  to  as¬ 
sure  existence  and  uniqueness  of  solutions  over  T  as 
well  as  the  continuous  dependence  of  the  soiutions  on  ini¬ 
tial  conditions  at  tg.  It  is  not  required  that  f(0,  t)  =  G 
The  purpose  d  this  note  is  to  present  some  results 
toward  the  establishment  of  a  comprehensive  qualitative 
theory  of  stability  for  such  systems. 
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Brown  U.  [Div.  of  Applied  Mathematics]  Providence,  R.  I. 

ON  SYSTEM  FUNCTIONS  WITH  THE  PROPERTY  OF 
SEPARABILITY,  bv  L.  Weiss.  [1965]  [10]p.  mcl. 
diagrs.  refs.  (AFOSR-65-2130)  (AF  AFOSR-64-693) 
AD  628696  Unclassified 

Presented  at  Second  Allerton  Conf.  on  Circuit  and  Sys¬ 
tem  Theory,  Illinois  U. ,  Urbana,  Sept.  1964. 

Also  ixiblished  in  Internal '1.  Jour.  Control,  v.  1, 
457-496,  May  1965. 

This  paper  considers  linear  differential  (time-varying) 
systems  w'  '  may  be  described  by  either  of  2  system 
functions  based  on  a  specified  integral  transform.  In 
particular,  those  systems  are  discussed  fcr  which  at 
least  one  ik  the  aforementioned  system  functions  is 
separable  in  its  2  arguments.  Physical  interpretations 
of  separable  system  functions  are  given  and  2  theorems 
are  proved  which  yield  sufficient  conditions  for  the 
presence  of  this  property.  It  is  also  proved  that  the  so- 
called  'bi-frequency'  function  of  Zadeh  must  be  separa¬ 
ble  for  linear  differential  systems.  Finally,  the  p"ob- 
lem  of  approximately  representing  a  given  system  by  a 
separable  system  function  based  on  the  Laplace  trans¬ 
form  is  discussed.  (Contractor's  abstract) 
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[Brown  U.  Div.  of  Applied  Mathematics,  Providence,  R.  I.  ] 

STOCHASTIC  STABIUTY  AND  THE  DESIGN  OF  FEED¬ 
BACK  CCmTROLS,  by  H.  Kushner.  May  1965,  34p. 
(Technical  rept.  no.  65-5)  (AF06R-65-2317)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AF06R-64-693  and  National  Aeronautics  and 
Space  Administration)  AD  628274  Unclassified 

The  paper  describes  the  stochastic  extensions  of  the 
various  techniques  for  using  the  second  method  of 
Lyapunov  to  aid  the  construction  and  analysis  of  feed¬ 
back  control. 
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PLANAR  GRAPHS  AND  RELATED  TOPICS,  by  3. 
Lefschetz.  [1965]  [3jp.  (AFOSR-66-0386)  (In  coopera¬ 
tion  with  Princeton  U. ,  N.  J. )  (AF  AF08R-64-693) 

AD  633535  Unclassified 

Also  publish^^in  Proc.  Nat'l.  Acad.  Sci. ,  v.,  54:,  1763- 

The  paper  gives  a  short  and  accessible  proof  of 
MacLane's  formulation  of  necessary  and  sufficient  con¬ 
ditions  for  a  graph  to  be  topologically  imbeddable  in  the 
plane.  (Math.  Rev.  absiiact) 
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ON  THE  CONSTRUCTION  OF  STOCHASTIC  LIAPUNOV 
FUNCTIONS,  byK.  J.  Kushner.  [1965]  [2]p.  inch  refs. 
(AFOSR-66-0387)  (AF  AF06R-64-693)  AD  641078 

Unclassified 

Also  published  in  IEEE  Trans.  Automatic  Control,  v. 
l(h  477-478,  Oct..  1965. 

The  ob)ect  of  this  correspondence  is  to  present  the  sto¬ 
chastic  analog  of  the  deterministic  method  of  partial 
integration  for  computing  Liapunov  functions  and  to  give 
some  examples.  In  the  deterministic  method,^  a  suita¬ 
ble  negative  definite  or  semidefinite  function  V(x)  - 
dV(x)/dt  is  chosen.  There  is  an  attempt  to  compute 
V(x)  via  a  sequence  of  partial  integrations,  and  use  of 
the  system  equations.  Finally,  the  computed  V(x)  is 
checked  for  positive  definiteness  in  a  suitable  region. 

The  method  is  interesting  since  V(x)  is  easier  to  choose 
than  V(x).  Concepts  of  stochastic  stability  are  discussed 
only  indirectly  The  system  under  Investigation  is  rep¬ 
resented  by  the  stochastic  vector  differential  equation 
dx  =  f(x)dt  +  o(x)dz,  f  and  a  are  a  vector  and  matrix 
respectively  with  components  fj,  ojj,  each  of  which  sat¬ 
isfies  a  local  Lipshitz  condition. 
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SUFUCIENT  CONDinCMS  FOR  STABILITY  AND  IN- 
STABIUTY  OF  AUTCWOMOUS  FUNCTIONAL-DIFFER¬ 
ENTIAL  EQUATIONS,  byj.  K.  Hale.  [186Sl  [31]p.  incl. 
dugrs.  refs.  (AF06R-66-0560)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  AF06R- 
64-833,  Army  Research  Office  (IXtrham),  and  National 
Aeronautics  and  Space  Administration)  AD  623446 

Unclassified 

Also  published  in  Jour..  Diffe  tial  Equations,  v.  L' 

The  author  proves  several  sufficient  conditions  tor  sta¬ 
bility  and  instability  of  autonomous  functional  differen¬ 
tial  equations  the  form  (1)  k(t)  =  tjnj),  t  *  0,  where 
f(4)  IS  a  function  on  C|{,  the  open  ball  $  <  H}  in  the 
space  C[— r,0],  and  applies  these  to  several  interesting 
examples.  The  theorems  depend  on  concepts  of  invari¬ 
ant  set  and  Liapunov  functional,  and  in  part  represent 
generalizations  of  similar  theorems  for  ordinary  differ¬ 
ential  equations  given  by  LaSalle  (Proc.  Nat'l.  Acad. 

Sci. ,  V.  46:  363-365,  1960).  With  a  suitable  definition 
of  "derivative"  Y  (i)(*)  for  a  functional  V,  the  first 
theorem  has  the  following  form.  Theorem  1:-  Let  V  be 
a  continuous  scalar  function  on  Cy.  Let  Uj  designate  the 

region  where  V(4>)  <  1  and  suppose  there  exists  a  non- 
negative  constant  K  such  that  |«>(0)1  s  K,  V(4')  s  0,  and 
V(i)(*)  <  0  for  all  *  tn  Uj.  If  R  is  the  set  of  all  points  In 
Uj  where  (i)W  -  0  ah<l  M  is  the  largest  invariant  se*  in 
R,  then  every  solution  of  (1)  with  initial  values  in  Uj  ap¬ 
proaches  M  as  t  -  A  large  part  of  the  paper  Is  devoted 
to  a  detailed  stability  analysis  of  8  examples,  with  the 
aid  of  suitable  Liapunov  functionals  and  the  theorems  of 
the  paper.  In  the  first  example,  extensions  of  results 
of  Levin  and  Nohel  (Jour.  Math.  Anal.  Appl. ,  v.  8:  31- 
44,  1864)  are  obtained.  Among  the  other  examples  are 
a  system  of  equations  used  by  Volterra  (Lecons  sur  la 
th6orie  mathematique  de  la  lutte  pour  la  vie,  Gauthier- 
Villars,  Paris,  1931)  as  a  model  for  the  interaction  of 
2  species  and  a  Rayleigh  equation  with  retardation.  In 
the  last  section  of  the  paper,  it  is  indicated  how  the  sta¬ 
bility  theorems  may  be  extended  to  the  case  of  infinite 
lag.  (Math.  Rev.,  abstract) 
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LUPUNOV  FUNCTIONS  FOR  THE  PROBLEM  OF 
LUR'E,  by  K.  R,  Meyer.  [1965]  [3]p.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-64-693,  Army  Research  CKfice,  Durham, 
and  National  Aeronautics  and  Space  Administration) 

Unclassified 

Published  in  Proc.  Nat'l.  Acad.  Sci. ,  v.  53:  501-503, 

"MarrUffST' 

Consider  the  differential  equation  (')  dxdt  =  Ax  -  ♦(t^b, 

0  =  c'x,  where  t  is  a  real  variable,  x,  b  and  c  are 


real  n-vectors,  c*  is  the  transrose  of  c,  A  is  a  real  n- 
by-n  mstrix  and  ^(e)  is  a  real  continuous  scalar  func¬ 
tion  of  o  such  that  o«(o)  >  0  for  o  0  and  such  that 
through  each  point  xo  r  E"  there  passes  a  unique  tra¬ 
jectory  of  (*).  Define  P(s)  =  (or  +  Bs)c'(Ie— A)****,  a  func¬ 
tion  of  the  complex  variable  z,  with  o  i  0,  S  s  0,  a  + 
a  >  0  and  I,  the  identity  n-by-n  matrix.  A  criterion  for 
the  asymptotic  stability  of  (')  in  terms  of  P(z),  well 
known  as  "Popov's  criterion",  is  satisfied  if  (')  has  a 
LUpunov  funrtion  (tf  the  form  V  =  x'Bx  *  9  *(r)dr, 

B  a  symmetric  matrix.  Yakubovich  and  I&lman  tried 
to  change  into  "if  and  only  if  the  "if  in  the  preceding 
statement,  but  they  succeeded  only  under  ad^iooal 
assumptions.  This  note  is  to  announce  that  the  con¬ 
verse  holds  true  without  the  above  restrictions.  Further 
results  are  also  announced.  (Math.  Rev.  abstract) 
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ON  THE  STABIUTY  OF  STOCHASTIC  DYNAMICAL  SYS¬ 
TEMS,  byH.  J..  Kushner..  [1965]  [5]p.  (AF  Ar06R-64- 
693)  Unclassified 

Published  In  Proc..  .Nat'l.  Acad.  Sci. ,  v.  S3:  9-12, 

Jan.  19C5. 

Theorems  pk  taining  to  the  stability  of  the  stochastic 
discrete-time  system  x„.,j  =  f(x„,  y  ),  f(0,y)  =  0,  where 
y'u  is  a  Markov  process,  are  given  using  LUpunov  func¬ 
tions.  The  various  definitions  of  stability  are  too  long 
for  complete  reproduction  here.  The  following  is  a 
sample:  "The  origin  is  stable  with  probability  one  if  and 
only  if  for  any  o  >0,  f  >  0,  there  is  a  6(o,  t)  >  0  such  that 
if  xq  .  s  6(o,  c),  P(supjj  x„  s  c)  s  c."  By  requiring  the 
stochastic  LUpunov  function  V(x„,  y^)  to  have  the  super- 

martingale  property  In  a  neighborhood,  some  useful 
estimates  as  well  as  stability  theorems  are  derived. 
(Math.  Rev.  abstract) 
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THE  STABILITY  OF  NONLINEAR  DYNAMICAL  SYS¬ 
TEMS,  byJ.  P.  LaSalle.  [1965]  [10]p.  incl.  refs. 

[AF  AFOSR-64-693]  UncUssified 

Published  la  Science  In  the  Sixtiri;  Tenth  Anniversary 
XfOSR  Scientific  Seminar,  Cloudcrirft,  N.  Mex.  (June 
1965),  ed.  by  D.  L.  Arm.  Albuquerque,  Mexico  U. 
Office  of  Publications,  1965,  p.  124-133.  (AF06R-68- 
2384;  AD  678056) 

After  an  introduction  dealing  with  the  history  of  linear 
stability  analysis  and  its  use  in  the  design  of  control 
devices,  LUpunov's  nonlinear  analysis  of  stability  and 
the  theory  of  optlui-al  control  is  discussed.  The  LUpu¬ 
nov  method  is  the  on.y  general  method  available  today 
for  analyzing  stability  and  taking  into  account  the  non- 
linearities  of  the  system,  the  best  that  has  been 
accomplished  is  the  solution  of  a  fairly  large  number  of 
specUllzed  problems.  It  is  not  yet  known  how  to  use 
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computers  as  an  aid  in  applying  Liapunov's  method.  The 
significant  stability  problems  require  methods  that  are 
ncnnumerical  and  the  nonnumerical  use  of  computers  is 
not  yet  highly  developed.  The  Liapunov  theory  of  stabil¬ 
ity  for  autonomous  systems  las  been  unified  and  extended 
and  appears  to  be  fairly  complete.  Further  develop¬ 
ments  of  thewy  for  nonautonomous  systems  seem  possi¬ 
ble.  For  the  rtudy  of  the  stability  of  nonatdonomous  lin¬ 
ear  systems,  new  methods  have  teen  found  but  there  are 
no  new  ideas  in  sight  other  than  those  generated  by 
Liapunov's  method  for  carrying  out  nonlinear  stability 
analyses.  The  study  of  more  "practical'  types  ct  sta¬ 
bility  is  promising.  Two  relatively  new  areas  of  mathe¬ 
matical  research  are  the  theory  of  functional  differential 
equations  and  the  theory  of  stochastic  differential  equa¬ 
tions.  Developments  in  these  areas  could  have  a  pro¬ 
found  effect  on  the  theory  of  control  systems  and  the 
theory  of  systems  in  general. 
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Also  published  in  Prog.  Brain  Research,  v.  IS:  48-72, 

Tsssr^ - 

When  the  outer  surface  of  the  retina  is  placed  in  a  solu¬ 
tion  containing  ferrocyanide  and  after  ferric  ions  are 
added,  it  is  possible  to  detect  with  the  optic  mic  'oscope 
within  the  rrtina  Prussian  blue  deposits.  When  retinae 
are  examined  with  the  electron  microscope  it  is  found 
that  the  terminal  bars  attaching  2  membranes  of  glial 
cells  (Muller  cells)  are  similar  to  those  known,  but  the 
terminal  bars  relating  the  membranes  of  visual  and 
Muller  cells  present  only  a  zonula  adherens.  It  is  con¬ 
cluded  that  the  intercellular  spaces  between  visual  and 
Muller  cells  are  freely  open  and  it  seems  rather  diffi¬ 
cult  that  Muller  cells  may  control  the  flow  of  water, 
ions  and  metabolites  through  the  neural  retina. 
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ULTRASTRUCTURE  AND  PHARMACOLOGICAL  STUD¬ 
IES  OF  NERVE  ENDINGS  IN  THE  PINEAL  ORGAN,  by 
A.  Pellegrino  de  Iraldi,  L.  M.  Zieher,  and  E.  de 
Robertis.  [196S]  [34]p.  incl.  illus.  diagrs.  tables,  refs. 
(AFCI6R-6S-2836)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-63-314  and 
Consejo  Nacional  de  Investigaciones  Clentlficas  y  Tech- 
mcas)  AO  628435  Unclassified 


Also  published  in  Prog.  Brain  Research,  v.  10:  389- 


The  work  was  initiated  to  investigate  the  origin  of  the 
nerve  fibers  innervating  the  pineal  gland  and  particular¬ 
ly  the  nature  of  the  granular  vesicles  present  in  these 
nerve  endings.  For  this  purpose  2  principal  approaches 
were  used:  Some  rats  were  submitted  to  the  bilateral  ex¬ 
tirpation  of  the  superior  cervical  ganglia,  and  others 
were  submitted  to  the  action  of  drugs  that  may  alter  the 
metabolism  of  catechol  and  indolamines.  In  both  cases 
the  glands  were  fixed  and  studied  under  the  electron 
microscope,  and  the  changes  occurring  m  the  nerve  fi¬ 
bers  and  endings  were  specially  recorded.  Preliminary 
determinations  of  5-HT  content  were  also  carried  out  in 
normal  and  denervated  glands  and  in  some  of  the  rats 
treated  with  some  of  the  agents  that  may  change  m  this 
indolamine.  (Contractor's  abstract) 


5-HYDROXYTRYPTAMINE  RECEPTORS  AND  SYNAP¬ 
TIC  TRANSMISSION  IN  MOLLUSCAN  NEURONS,  by 
H.  M.  Gerschenfeld  and  E.  Stefani.  [1965]  [Sip.  incl. 
illus.  diagrs.  refs.  (AF06R-6S-I943)  (Sponsored  joint¬ 
ly  by  Air  Force  Office  of  Scientific  Research  uraler 
AF  AF06R-64-656  and  Consejo  Nacional  de  Investi¬ 
gaciones  Cientificas  y  tecnicas)  AD  623367 

Unclassified 

Also  published  in  Nature,  v.  205:  1218-1218,  Mar.  20, 

1955: 

5-HT  was  lontophoretically  injected  on  the  somatic  mem¬ 
brane  central  neurons  of  the  snail  Cryptomphallus 
aspersa.  Only  a  limited  number  of  cells  calM  CILDA 
are  sensitive  to  5-HT  and  show  a  peculiar  inhibitory  in¬ 
put  called  Inhibition  of  Long  Duration.  5-HT  microin- 
jections  depolarize  and  excite  CILDA  neurons.  Re¬ 
peated  microinjections  cause  intense  desensitization  of 
5-HT  receptors,  an  interval  of  40  sec  being  necessary 
to  obtam  the  same  effect  in  2  successive  injections. 

5-HT  receptors  may  be  blocked  by  I.SD  25,  BOL  148, 
morphine,  chorpromazine  and  atropine.  All  these 
drugs  block  5-HT  receptors  reversibly.  Dibenamine, 
tryptamlne  and  cyproheptadine  block  the  receptor  irre¬ 
versibly.  SKF  trans-385  and  ipronaizaid  also  block  the 
receptors.  5-HT  reduces  the  membrane  conductance  of 
CILDA  neurons.  This  effect  was  not  observed  in  other 
types  of  neurons.  Recent  findings  show  tiiat  BOL  148 
blocks  excitatory  postsynaptic  potential  in  CILDA  neu¬ 
rons.  From  the  present  results  it  may  be  discussed 
that  5-HT  may  be  the  natural  excitatory  transmitter  to 
CILDA  neurons  in  mollusea. 
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FUNCTIONAL  IMPLICATIONS  OF  STRUCTURAL  FIND¬ 
INGS  IN  RETINAL  GLIAL  CELLS,  by  A.  Usansky. 
[1965]  [25|p.  incl.  illus.  diagr.  refs.  (AFOSR-65-1941) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-64-656  and  Consejo  Nacional  de 
Investigaciones  Cientificas  y  Tecnic.is)  Unclassified 


169 

[Buenos  Aires  U.  ]  Inst,  de  Anatomia  General  y  Embrio’ogia 
(Argentina). 

[CALCIUM  DEPENDENCE  OF  D-H  f  RECEPTORS  OF 
CENTRAL  NEURONS  OF  CRYPTOMPHALLUS  ASPER¬ 
SA]  Ca'’*— Dependencia  de  los  receptores  a  la  5-hidroxi- 
triptamiana  (5th)  en  iieuronas  centrales  de  cryptomphal¬ 
lus  aspersa  (Abstract),  by  E.  Stefani  and  H.  M. 
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Gerschenfeid.  (19651(2^.  (AF06R-8S-1M7) 

(AF  AF06R-M-6&6)  Uncbssilied 

Also  published  in  Pror.  Scieiit.  Meetine  Biologists, 
RS^riol^^EIIei;  Apr.  13-14,  1965,  p.  149-150. 

Some  central  cells  (CILDA  neurons)  present  in  the 
nervous  system  of  Cryptomptallas  aspersa  have  an  in¬ 
hibitory  input  called  "infiibitiaa  of  long  duration"  and 
respond  to  the  lontophoretic  injection  of  S-HT.  It  is 
known  that  changes  in  the  calcium  concentration  al  the 
environment  modify  the  response  of  the  5-HT  receptors. 
In  multicellular  preparations  it  is  difficult  to  understand 
this  relationship  but  combining  intracellular  recording 
with  lontophoretic  microinjections  it  is  possOiIe  to  ana¬ 
lyze  this  problem  at  a  cellular  level.  When  CILDA  neu¬ 
rons  are  bathed  with  a  Ca-free  saline  solution,  there  is 
an  increase  of  87  in  the  membrane  conductance.  In  this 
ionic  condition  5-HT  response  is  transiently  blocked. 

The  same  concentration  of  Na  EDTA  but  added  to  a  Ca- 
free  saline  solution  blocks  completely  and  reversibly  the 
response  to  the  5-HT  injection.  The  effects  of  Na  EDTA 
on  membrane  conductance  are  unspecific  and  similar  ef¬ 
fects  have  be.-n  observed  in  cholinergic  receptors  of 
snail  neurons. 


170 

[Buenos  Aires  U.  ]  hist,  de  Anatomia  General  y  Cmbriologia 
(Argentina). 

STUDIES  ON  THE  FUNCTION  OF  THE  PIGMENT  EPI¬ 
THELIUM  IN  RELATION  TO  IONIC  MOVEMENT  BE¬ 
TWEEN  RETINA  AND  CHORIOID  (Abstract),  by  A. 
Lasansky  and  F.  Fisch.  [1965]  [l]p.  (AFCI6R-65-1949) 
(AF  AFCISR-64-656)  Unclassified 

Presented  at  Symposium  on  the  Structure  of  the  Eye, 
Wcisbaden  (Geiniany),  1965. 

Electrophysiological  and  pharmacological  findings  in 
mammalian  retina  suggested  the  possibility  that  the  pig¬ 
ment  epithelium  might  be  the  main  source  of  the  resting 
potential  across  the  eye  and  the  principal  diffusion  bar¬ 
rier  between  retina  and  chorioidal  vessels.  In  order  to 
investigate  these  points  the  ionic  movements  across  the 
isolated  toad  pigment  i,  ithelium  and  chorioid  were  stud¬ 
ied  in  a  flux  chamoer,  A  steady  potential  of  about  20- 
30  mv,  epithelial  side  positive  and  a  short  circuit  current 
of  approx  40  u  amp  cm"^  can  be  recorded  for  many  hours 
under  these  conditions.  Determinations  of  unidirec¬ 
tional  radioisotope  fluxes  in  the  absence  of  an  electro¬ 
chemical  giadient  evidenced  a  net  transfer  of  chloride 
(.  92  aeq  enr^  hr"^)  from  epithelial  to  choriodal  surface 
which  accounts  lor  a  major  part  of  the  short  circuit  cur¬ 
rent  (1. 44ueq  cm'2  hr-1).  The  discrepancy  between 
short  circuit  current  and  net  chloride  transfer  is  not  ex- 
puined  by  the  measurements  of  cation  fluxes,  since  no 
net  transfer  of  sodium  or  potassium  was  found  in  the 
short-circuited  condition.  These  findings  support  the 
view  lliat  the  pigment  epithelium  has  an  important  role 
m  influencing  the  ionic  environment  within  the  neural 
retina.. 
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IONIC  MECHANBM  ASSOCIATED  Wmi  NON-CHOU- 
NERGIC  SYNAPTIC  INHIBinON  Of  MOLLU8CAN  NEU¬ 
RONS,  by  H.  M.  Gerschenfeld  and  D.  J.  CMarandinL 
[19651 1 14lp.  incl-  lUa*-  Ubles,  refs.  (AFOra-66- 
1124)  (Sponsored  Jointly  by  Air  f  orce  Office  of  Scien¬ 
tific  Research  under  AF  AP06R  -64-656  and  Consejo 
Nacioial  de  Investigaciones  Cientlficas  y  Tecnieas, 
Argentina)  AD  641885  Unclassified 

Also  published  in  Jour.  NeuroiihysioL ,  v.  28;  710-723, 
July  !96S. 

The  ionic  basis  of  the  non- cholinergic  inhibttcry  post- 
synaptic  potential  (IPSP)  in  D  neurons  with  inbibJtian 
(O  Inhi)  neurons  of  the  snail  CryptomphaUns  aspersa 
was  analyzed  by  intracellular  recordiiig.  1  has  been 
found  that  the  increase  in  the  intracellular  concentia- 
tion  of  Cl-  does  not  modify  either  the  IPSP  or  its  eqni- 
librtum  potential.  When  the  external  concentration  of  K 
was  zero,  an  increase  in  both  the  IPST's  ampUtnde  and 
equilibrium  potential  value  was  observed.  B  is  con¬ 
cluded  that  the  non-cholinergic  IPST's  are  due  to  an  in¬ 
crease  of  the  subsynaptic  membrane  permeability  that 
allows  a  selective  efflux  of  down  its  electrochemical 
gradient..  (Contractor's  abstract) 
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THE  QUEST  FOR  SELF-CONTROL:  CLASSICAL  PHI- 
LOSOPHIES  AND  SCIENTIFIC  RESEARCH,  ed.  by  S.  Z. 
Klausner.  New  York,  Free  Pres.v,  1965,  400p.  incl. 
Ubles.  refs.  (AF(.iSR-65-0719)  (AF  49(638)992) 

AO  621135  Unclassified 

Revised  drafts  zre  given  of  papers  presented  at  a  Con¬ 
ference  oc  Scif-Controi  under  Stressful  Conditions,  held 
in  Washington,  0.  C. ,  on  Sept.  10-12,  1962.  Titles  of 
the  papers  are  as  follov  ».  rtrl  One  on  SeU-Control  in 
the  perceptive  o{  histrry  Coiiocaticn  of  concepts  of 
self-control,  Self-imi  ges  and  systems  of  spiritual  direc¬ 
tion  in  the  history  of  Eoropean  civilization.  Self-con¬ 
trol:  the  Greek  paradigm.  Rirf  Two  on  Self-Control  In 
a  sociological  perspective.  Popular  isychology:  a  con¬ 
tent  analysis  of  contemporary  inspL  ational  nonreligious 
bonks.  Socal  identity  and  self-control,  the  routinira- 
tion  of  love-  Structure  and  process  in  primary  relations. 
Part  Three  on  Self-Control  in  psychological  perspec¬ 
tive:  Psychodynamic  aspects  of  stress  tolerance.  Some 
psychological  determinants  of  stress  behavior.  Experi¬ 
mental  analysis  of  stress  and  individual  self-control  in 
animal  behavior.  Part  Four  on  Self-control  in  psychi¬ 
atric  perspective:  Psychological  factors  maximizing  re- 
sisUnce  to  stress,  with  special  reference  to  hypnosis. 
Behavioral  approach  to  the  problem  of  self-con'rol. 
Stress  and  the  concept  of  selfrealization.  Part  Five  on 
Scientific  hermeneutics. 
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Boram  of  Social  Science  Research,  Inc. ,  WasUseton, 
D.  C. 


NECESSARY,  PERMBBIBLE,  AND  ORUCATORY  06- 
COURSE  WITH  CAPTOR  PERSONNEI.1,  b;  A.  O. 
BMerman.  May  4.  IMS,  lOp.  (AFaSR-SS-07SO) 

(AF  49(638)993)  AO  467873  Unctassilied 

This  report  discusses  circmnstances  under  nhich  dis- 
coorse  other  than  name,  rank  and  serial  number  be- 
tsreen  prisoners  3I  nar  and  captor  personal  may  be 
necessary,  permissible,  or  obligatory.  Several  esam- 
|des  are  siren  in  rdiich  this  has  been  {voven  true  be¬ 
cause  of  requirements  of  international  law,  the  mainte- 
aaiiiee  of  health,  life  and  welfare  of  prisoners  of  war  in 
an  organized  camp,  for  esploiting  pcSentiat  "friendlies” 
or  dtfectors,  for  seU-dafense  against  false  accusation, 
and  in  various  special  circumstances  of  cold  or  hot  war. 
R  is  concluded  tlsU  the  "name,  rank,  service  number, 
date  of  birth,  only"  rule  relates  to  an  abutract  concep¬ 
tion  of  interrogation  that  is  only  sometimes  congruent 
with  actual  confrontations  with  captor  personnel  that 
are  eqterienced  by  prisoners  of  war.  The  considera¬ 
tions  advanced  here  are  independent  of  the  issue  of 
duress  and  "loss  of  seU-cootrol, "  ezeept  that  there  are 
dangers  of  confusing  rational  and  moral  action  with 
rationalization  of  weakness. 
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Bureau  of  Social  Science  Research,  Inc. ,  Washington, 

0,  C. 

SOME  NOTES  ON  THE  PRCMJUCTION  OF  PSYCHIATRIC 
AND  PSYCHOLOGICAL  KNOWLEDGE,  by  S.  Z. 

Klausner.  [1965]  [10)p.  incl.  tables.  (AF06R-66-U54) 
(AF  49(638)992)  AD  639868  Unclassified 

Also  published  in  Jour.,  Consulting  Psychol. ,  v.  29:  405- 

?I5,  iMK 

The  polemic  about  the  relative  competencies  of  psychi¬ 
atrists  and  psychologists  has,  by  and  large,  concerned 
their  clinical  roles.  Members  these  2  professions 
differ  in  types  of  knowledge  they  produce  in  their  re¬ 
search  roles  for  application  in  clinical  situations.  A 
list  of  1,226  conc^s  was  selected  from  the  liter.'iture 
reporting  studies  of  behavior  under  stress.  An  analysis 
of  these  research  concepts  shows  that  psychiatrists  use 
concepts  of  personality  almost  exclusively  when  studying 
stressful  situations,  whereas  psychologists  are  more 
flexible  in  combining  concepts  of  personality  with  those 
of  society  and  culture.  Differences  among  members  of 
these  professions  in  modes  of  research  conceptualization 
and  in  problem  selection  tend  to  be  more  closely  related 
to  such  factors  as  the  institutional  setting  in  which  they 
work,  their  religious  affiliation,  and  their  self-percep¬ 
tion  as  "tender"  or  "tough"  minded,  than  they  are  to 
differences  in  professional  training. 
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Bureau  of  Social  Science  Research,  Inc. ,  Washington, 

D.  C. 

FEAR  AND  ENTHUSIASM  IN  SPORT  PARACHUTINU. 
by  S.  L.  KUnsaer.  May  IMS  (33^.  incl.  diagrs. 
tables.  (AFOSR-6S-1329)  (AF  49(638)992)  AD  619389 

Unclassified 

Also  published  in  Motivations  in  Sports,  ed.  by  R. 
STovenko  ami  J.  A.  Knight,  ^inglield,  Charles  C.. 
Thomas,  IMS,  p.  670-694. 

A  study  is  presented  on  the  relation  between  the  experi¬ 
ence  of  fear  and  the  experience  of  enthusiasm.  Fear  is 
assessed  by  a  self-rep^  of  fear  and  by  an  inference 
from  a  projective  test  about  predispositions  to  fear. 
Replies  to  a  mail  questionnaire  by  82S  sport  para¬ 
chutists  affiliated  with  103  paraeWe  chibs  constitute 
the  data  of  this  study.  Only  the  jump  experience,  an 
analysis  of  the  stories  told  about  one  picture  in  the 
draw-a-person  test,  and  a  few  social  characteristics 
are  reported. 
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Bureau  of  Social  Science  Research,  Inc. ,  Washington, 

D.  C. 

CHINESE  "THOUGHT  REFORM"  AS  A  SOURCE  OF 
PERSPECTIVES  TOWARD  WESTERN  CORRECTIONAL 
PRACTICE,  by  A.  D.  Biderinan.  May  20.  1965,  7p. 
incl.  refs.  (AF06R-65-1205)  (AF  49(638)1344) 

AO  623172  UnclassHied 

Presented  at  First  Internat'l.  Cong,  of  Social  Psychi¬ 
atry,  London  (Gt.  Brit. ),  Aug.  17-22,  1964. 

Studies  of  Chinese  Communist  'brainwashing'  practices 
proceeded  with  little  reference  to  Western  literature  on 
phenology  and  correction.  When  serious  comparative 
consideration  of  Western  and  Cmnese  reform  efforts  did 
take  place,  however,  the  normative  outlook  from  which 
Westerners  had  viewed  Chinese  'thought  reform'  gave 
uniquely  valuable  perspectives  on  Western  practices. 
Several  illustrations  are  given  of  how  the  examination 
of  deplored  reform  practices  can  provide  valuable, 
chastening  insights  regarding  the  meaning  and  effective¬ 
ness  d  reform  efforts  that  one  values  positively.  The 
sympathetic  regard  of  Western  observeis  for  those  they 
considered  victims  of  the  Chinese  practices  contrasts 
with  difficulties  practitioners  have  in  identifying  with 
the  subjects  of  their  own  correctional  prrccdures.  The 
explicity  positive  valuation  which  was  placed  on  the  ef¬ 
forts  of  subjects  to  resist  'brainwashing'  contrasts  with 
the  tendency  cf  practitioners  to  regard  resistance  as 
obduracy.  The  literature  on  'brainwashing'  emphasizes 
the  malleability  of  attitudes  and  behavior  as  contrasted 
with  the  emphasis  on  the  intractability  cf  inmates  or 
patients  typical  of  Western  correctional  literature. 
Despite  great  difference  in  theories  applied  by  practi¬ 
tioners,  similar  emotional  reactions  are  experienced  by 
their  subjects.  (Contractor's  abstract) 
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Bureau  at  Social  Science  Reseordi,  Inc. ,  Washii^ton, 


THE  SOCUL  SaENCES  IN  INTERNATIOMAL  AND 
MILITARY  POLICY:  AN  ANALYTIC  BIBLIOGRAPHY, 
by  E.  T.  Crawford.  Oct.  IMS  [91)p>.  incl.  refs. 
(AF06R-65-1S90)  iAF  49(838)1344)  AD  823841 

Unclassified 

The  bibliography  presents  selective  materials  pertaining 
to  ibe  role  of  social  science  research  in  international 
and  miliUry  policy  and  operaUons  smce  the  beginnii«  of 
World  War  n.  The  bibliography  lists  ISO  references  to 
boiAs,  articles  and  reports,  all  of  which  are  part  of 
the  open  literature.  The  references  are  annotated.  The 
report  also  contains  an  Introduction  which  discusses  the 
purpose  at  the  bibliography,  its  scope,  the  sources  from 
which  the  works  cited  are  drawn  and  some  limitations  of 
tne  available  literature.  The  bBtliography  is  divided 
into  5  parts.  Part  I  lists  general  works  discussii«  the 
role  of  social  scimee  research  in  public  policy.  Rut  H 
lists  work  which  show  the  trends  in  the  relationship  of 
government  and  the  social  science  community  in  the  area 
of  international  and  military  affairs  since  ihe  beginnii^ 
of  World  War  H.  Barts  in  and  IV  list  literature  which 
suggests  some  analytic  categories  to  be  used  in  studyii^ 
social  science  research  and  intarnational  and  military 
policy.  Part  V,  finally,  contains  writings  which  give  a 
theoretical  perspective  on  the  roles  of  applied  social 
science.  (Contractor's  abstract) 
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Bureau  of  Social  Science  Research,  Inc. ,  Washington, 

D.  C. 

WCRSIHP  AND  THE  DANGEROUS  LIFE-  A  STUDY  OF 
CHURCH  ATTENDANCE  AMONG  SP(»7  PARACHUTES, 
byS.  Z.  Klausner.  Dec.  1965,  48p.  incl.  diagrs. 
tables,  refs.  (AFOSR-66-0124)  (AF  49(638)1510) 

AD  630793  Unclassified 


The  data  for  this  study  were  drawn  from  825  question¬ 
naires  returned  by  meUbers  of  American  sport  para- 
efautiiig  chibs.  Among  Protestant  parachutists,  the  emo¬ 
tionally  volatile  are  more  frequent  church  attenders  than 
the  relativelv  calm.  Among  Catholics  the  reverse  is 
true;  the  calmer  types  go  to  church  while  the  more 
volatile  tead  to  sUy  away.  Skydivers  who  avoid  thiidi- 
ing  abtad  their  fear  of  jumidng  are,  especially  among 
ProtesUnts,  more  frequent  church  attenders  than  those 
skydivers  who  eipress  their  fear.  Catbcriics  who  ex¬ 
press  the  feeling  of  free  fall  in  sensory  and  esthetic 
terms  are  more  frequent  church  attenders  than  the 
Catholics  who  confront  this  eqierience  m  a  sim|de, 
descriptive,  matter-of-hict  way.  Protestants  who  grani 
the  free  bU  eqierience  in  a  matter-of-Iact  way  were 
mure  frequent  worshippers  in  their  churches  than  those 
Rrotestants  for  i>hom  free  fall  is  an  esthetic  or  senscry 
experience.  Protestants  who  felt  that  harm  betalliiq:  a 
skydiver  was  due  to  fate-that  is,  predestined  or  deter¬ 
mined,  rather  than  a  result  of  the  jumper's  irresponsi¬ 
ble  behavior,  are  more  frequent  church  attenders. 
Catholics  for  whom  skydiver  injury  is  due  to  his  own 
reqwnsBiility  are  more  likely  than  fatalistic  Cathidics 
to  be  frequent  attenders  at  Mass.  (Contractor's 
abstract) 
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Bureau  of  Social  Science  Research,  Inc. ,  Washii^on, 

D.  C. 

PLAN  FOR  AN  ARID  ZONE  SOCIAL  SCIENCE  RE¬ 
SEARCH  AND  INFORMATION  CENTER,  by  L.  Krader. 
Final  rept.  Mar.  1965,  Up.  (AFOSR-65-0598) 

(AF  AF06R-64-494)  Unclassified 

A  plan  is  presented  for  a  proposed  cento-  of  social 
science  research  in  the  arid  zones.  Its  purpose  may  be 
summarized  as  foUows:  (1)  K  should  complement  and 
support  activities  of  social  scientists  already  underway, 
(2)  It  should  focus  on  complex  issues  which  the  individ¬ 
ual  social  science  field  worker  normally  does  not  under¬ 
take,  and  (3)  It  should  supply  supportive  services  to  all 
research,  primary  service  being  science  information 
program.. 
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Calilarnia  Inst,  of  Tech. ,  Pasadem. 

REPORT  ON  INSECT  YISKM,  by  I).  M.  Vowels.  Final 
rqpt.  June  IMS  [87|>.  incl.  dia^s.  tables,  refs. 
(AFOSR-8S-1326)  (AF  AF06R-83-4S8)  AO  821280 

Unclassified 

The  properties  of  a  model  describing  optomotur  responses 
in  the  housefly  are  listed.  Some  of  these  theoretical 
properties  may  be  found  empirically  by  histological  and 
electrophyslcdogieal  techniques.  The  parameters  re¬ 
quired  are  the  interommatidial  angle,  the  diameter  of 
die  receptive  field  of  an  ommatidlum  or  retinula  cell, 
and  the  relationship  between  the  generator  potential  and 
light  intensity.  The  interommatidial  angle  was  meas¬ 
ured  histologically.  This  is  variable  over  the  whole  eye, 
die  most  uniform  region  lying  between  20  and  80°  in  the 
horizontal  plane  (anterior  =  0°)  and  30°  above  and  10° 
below  horizontal  in  the  vertical.  The  mean  interom¬ 
matidial  angle  in  the  horizontal  plane  is  3. 9°  and  2.  S°  in 
the  vertical.  The  role  of  screening  pigment  is  enmined. 
This  is  most  dense  in  the  upper  part  of  the  eye.  During 
dark  adaptation  the  pigment  migrates,  moving  inwards 
away  from  the  lenses  and  contracting  outwards  towards 
the  pseudocone  from  deeper  parts  of  the  retina.  This  is 
discussed  in  relation  to  the  optical  system  of  the  om- 
matla,  and  it  is  suggested  that  the  pigment  migration 
will  lead  to  a  widening  of  the  receptive  field. 
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California  Inst,  of  Tech.  Antenna  Lab. ,  Pasadena.- 

ANTENNA  RADIATION  IN  A  MOVING  DISPERSICm 
MEDIUM,  by  K.  S.  H.  Lee  and  C.  H.  Papas.  Feb. 

IMS  [21]p.  incl.  diagrs.  (Technical  rept.  no.  34) 
(AFO6R-6$-06S3)  (AF  49(838)1268)  AD  614275 

Unclassified 

Also  published  in  IEEE  Trans.  Antennas  and  Propaga- 
lion,~  v.  AP-13:  199-804,  Sept.  1965. 

The  general  problem  of  calculating  the  radiation  field  of 
an  antenna  Immersed  in  a  moving  dispersive  medium  is 
formulated  as  an  algebraic  equation  in  wave-vector  fre¬ 
quency  space  for  the  pclential  4-vector  in  the  rest  frame 
of  the  antenna,  and  is  solved  in  terms  of  a  Green's  func¬ 
tion  having  the  form  of  a  one-dimensional  Integral.  The 
special  case  where  the  moving  medium  is  a  homogeneous 
ionized  gas  and  the  antenna  is  an  oscillating  dipole  is 
studied  in  detail.  R  is  found  that  the  tar-zone  field  is 
not  transverse  and  the  Poyntlng  vector  is  not  purely 
radial. 
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California  Inst,  of  Tech.  Antenna  Lab. ,  Pasadena. 

RADIATICW  RESETANCE  OF  AN  OSCILLATING  DIPOLE 
IN  A  MOVING  MEDIUM,  by  P.  Daly,  K.  S.  H.  Lee,  and 
C.  H.  Papas.  [1M5]  [5)p.  (AFOSR-66-054S)  [AF  49- 
(638)1266]  AD  644373  Uncbsslfled 


Also  published  in  IEEE  Trans.  Antennas  and  Propaga- 
tion,  V.  jfF-13: '583-587,  July  1965. 

The  radlaticn  resistance  of  an  oscillating  electric  dipole 
immersed  in  a  moving  medium  is  calculated  by  Bril- 
louin’B  "EMF  method.  ”  Two  cases  are  studied  in  detail; 
(1)  the  moving  medium  is  simple,  and  (2)  the  moving 
medium  is  an  ionized  gas  (plasma).  R  is  found  that  in 
case  1,  the  motion  cf  the  medium  tends  to  Increase  the 
radiation  resistance,  whereas  in  case  2,  the  motion  of 
the  medium  tends  to  decrease  the  radiation  resistance. 

A  comparison  is  made  between  Frank's  well-known 
theory  of  the  radiation  from  an  oscillating  dipole  mov¬ 
ing  through  a  material  medium  and  the  results  obtained 
in  this  paper..  (Contractor's  abstract) 


183 

California  Inst,  of  Tech.  [Antenna  lab.  ]  Pasadena.: 

CM  THE  ATTENUATION  OF  TRANSIENT  FIELDS  BY 
IMPERFECTLY  CONDUCTING  SPHERICAL  SHELLS, 
by  C.  W.,  Harrison,  Jr.,  and  C.  H.  Papas.  [1965]  [7]p. 
incl.  diagrs.  (In  cooperation  with  Sandia  Corp. , 
Albuquerque,  N..  M. )  [AF  49(638)1266] 

Unclassified 

Published  in  IEEE  Trans.  Antennas  and  Propagation, 
v.  AP-13:  960-966,  Nov.,  1965. 

Exact  formulas  for  the  electric  and  magnetic  fields  at 
any  arbitrary  point  within  a  cavity  region  completely 
enclosed  by  a  conducting  spherical  shell  of  arbitrary 
size  are  derived  under  the  assumption  that  the  exciting 
electromagnetic  field  is  a  linearly  polarized  mono¬ 
chromatic,  plane  wave  falling  on  the  external  surface  of 
the  shell.  It  is  shown  that  the  polarization  of  the  elec¬ 
tromagnetic  field  at  the  center  of  the  cavity  is  the  same 
as  the  polarization  of  the  incident  wave.  From  a  knowl¬ 
edge  of  this  steady-state  solution,  the  time  history  of 
the  electromagnetic  field  at  the  center  of  the  cavity  is 
calculated  for  the  case  where  the  Incident  wave  is  a 
Gaussian  pulse.  Numerical  information  on  the  effec¬ 
tiveness  of  the  aluminum  and  copper  shields  under 
steady-state  and  transient  conditions  is  provided  for 
several  pulse  durations,  shield  sizes  and  wall  thick¬ 
nesses.  (Contractor's  abstract) 
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(California  Inst,  of  Tech.  Antenna  lab. ,  Pasadena] 

PERTURBATION  THEORY  OF  MICROWAVE  INTERAC¬ 
TION  WITH  GYROELECTRIC  PLASMAS,  by  E.  R. 
Nagelberg.  [1965]  [7]p.  incl.  diagrs.  refs.  [AF  49- 
(638)1266]  Unclassified 

P  .blished  in  Jour.  Math.  Phys. ,  v.  6;  44-50,  Jan. 

TliS: - 

As  a  means  of  determining  the  effects  of  a  uniform  but 
arbitrarily  directed  magnetic  field  on  cylindrical 
and  spherical  wave  propagation  in  a  cold,  homogeneous 
plasma,  the  magnetic  field  is  regarded  as  a  small  per¬ 
turbation.  Assuming  an  expansion  for  the  electric  and 
mageetlc  fields  in  powers  of  the  parameter  iWg/w, 
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where  is  the  static  gyrofrequency  of  the  electron,  the 
linear  terms  are  solved.  This  solution  is  carried  out 
under  the  assumption  that  the  tields  are  known  for  the 
limit  (d  vanishing  static  magnetic  field.  The  first-order 
theory  is  then  applied  to  cylindrical  and  spherical  sys¬ 
tems.  When  the  approximate  solution  for  the  axially 
magnetized  column  is  compared  with  the  exact  result, 
agreement  is  obtained  provided  that  the  static  magnetic 
field  is  weak,  as  eiqiected.  (Contractw's  abstract) 
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California  Inst,  of  Tech.  [Dept.  ]  of  Biology,  Rtsaden*.. 

THE  DEMONSTRATION  AND  MANIPULATION  OF  A 
CIRCADIAN  P.Hy7'HM  IN  A  SINGLE  NEURON,  by  F. 
Strumwasser.  [1965]  [21]p.  incl.  Ulus,  diagrs.  refs. 
(AF06R-6S-2751)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)1447  and  Army 
Medical  Research  and  Development  Command) 

AD  628727  Unclassified 

Also  published  in  Circadian  Clocks,  ed.  by  J.  Aschoff.. 
Amsterdam,  North-Holland  Publishing  Co. ,  1965, 
p.  442-462. 

It  is  demonstrated  that  a  circadian  and  fortnight  lunar 
rhythm  exist  in  one  of  the  nerve  cells  of  an  isolated 
ganglion  from  the  sea  hare,  Aplysia  californica.  The 
circadian  rhythm  can  be  conditioned  by  exposure  of  the 
intact  organism  to  controlled  cycles  of  light  followed 
by  darkness.  Furthermore,  it  can  be  phase  shifted  by 
temperature  pulses  applied  to  the  isolated  ganglion  and 
by  the  Intracellular  Injection  of  such  agents  as  actinomy- 
cln  D  which  are  known  to  block  messenger  RNA  syn¬ 
thesis  and  hence  protein  synthesis. 
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California  Inst,  of  Tech.  [Dept.  ]  of  Biology,  Pasadena. 

NERVOUS  FUNCTKW  AT  THE  CELLULAR  LEVEL,  by 
F.  Strumwasser.  [1965]  [26]p.  incl.  table,  refs. 
(Sponsored  jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)1447]  and  Army  Medical  Re¬ 
search  and  Development  Command)  Unclassified 

Published  in  Ann.  Rev.  Physiol.,  v.  27:  451-478,  1965. 

Certain  aspects  of  nervous  function  at  the  cellular  level, 
with  emphasis  on  the  current  themes  available  from  a 
survey  of  the  literature  through  Sept.  1964  are  reviewed. 
The  topics  covered  are:  the  mechanisms  of  synaptic 
transmission,  comparative  aspects  of  chemically  and 
electrically  excitable  membranes,  investigations  on  glia 
in  the  nervous  system,  and  the  nature  of  Intercellular 
and  intracellular  events  related  to  developmmental  and 
long-term  processes  in  nervous  systems. 
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AN  EXPERIMENTAL  STUDY  OF  THE  HYDROMAGNETIC 


WAVEGUIDE,  by  R.  B.  HerteL  Jim.  1965,  123p.  incl. 
Ulus,  diagrs.  refs.  (Techidcal  rept.  no.  3)  (AFOBR- 
65-0726)  (AF  40(638)1462)  AD  615630  Unclassified 

The  bydrMaagnetic  waveguide  consists  of  a  cylindrical 
metal  tube  filled  with  a  longltadinally  magnetized  plas- 
raa.  Among  the  classes  of  waves  which  propagate  In  this 
system  are  the  compreaslonal  hydromagnetic  modes, 
characterized  by  a  waveguide  cutoff  at  low  frequencies 
and  by  a  resonance  at  the  electron  (.yclotron  frequency. 
This  paper  presents  the  results  of  observations  of  the 
propagation  of  such  waves  in  a  decaying  hydrogen  plas¬ 
ma  at  frequencies  from  0. 8  to  3. 4  times  the  ion  cyclo¬ 
tron  frequency.  Hie  phase  shift  and  attenuation  of  the 
waves  are  interpreted  in  to'ms  of  the  ion  density  and 
the  temperature  by  applying  a  theory  based  on  a  three- 
fluid  description  of  the  plasma.  I^pectroscopie  meas- 
urementr  of  the  Hg  line  profile  and  absointe  intensity 

are  used  to  check  the  density  and  temperature  inferred 
from  the  wave  measurements.  The  results  of  this  study 
indicate  that  a  simj^e  approximate  relattonship  between 
the  phase  factor  and  density  obtained  by  neglecting  dis¬ 
sipation  gives  densities  which  agree  w^  with  the  spec¬ 
troscopic  measurements.  A  Journal  publication.  Experi¬ 
mental  Study  of  Compressional  Hydromagnetic  Waves,  by 
D.  G.  Swanson,  R.  W.  Gould,  and  R.  H.  Hertel  (PIqrs. 
Fluids,  V..  7;  269-277,  Feb.  1964)  is  appended  to  this 
report. 
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APPARATUS  FOR  X-RAY  DIFFRACTION  STUDIES  OF 
LIQUIDS,  by  S.  E.  Rodriguez,  R.  W.  Capntl,  and  C.  J. 
Pings.  [1965]  [5]p.  incl.  Ulus,  diagrs.  (AF06R-65- 
1242)  (AF  49(638)1273)  AD  618428  Unclassified 

Also  published  in  Rev.  Sclent.  Instr. ,  v.  36:  449-453, 

Apr.:TS85: - 

A  sample  enclosure  compatible  with  the  Norelco  goniom¬ 
eter  permits  x-ray  diffraction  measurements  on  liquids 
confined  under  their  own  vapor  pressure  or  an  inert  gas. 
Diffraction  is  in  reflection-type  geometry  using  a  free 
liquid  surface.  The  prototype,  made  of  plastic,  has 
been  operated  between  0  and  50°C  on  samples  of  liquid 
gallium,  liquid  mercury,  and  mercury-gallium  mix¬ 
tures.  (Contractor’s  abstract) 


189 

California  Inst,  of  Tech.  Div.  of  Chemistry  and  Chemical 
Engineering,  Pasadena. 

X-RAY  DIFFRACTIW  STUDIES  OF  STABLE  AND 
SUPERCOOLED  UQUID  GALUUM,  by  S.  E.  Rodriguez 
and  C.  J.  Pings.  [1965]  [3]p.  incl.  diagrs.  table,  refs. 
(AF06R-65-1366)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1273  and 
Office  of  Naval  Research)  AD  618429  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  42:  2436- 

24377  Apnl.  "Wes. 


>43  < 
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X>rmy  dillractioa  studies  of  stable  and  supercooled  liquid 
gallium  (mp  29. 9b)  between  0  and  50°C  show  no  impor¬ 
tant  dep^ence  of  internal  structure  on  temperature. 
Atomic  radial-distrBiutian  lunctions  were  d^ermlned  (or 
0,  to,  20,  29. 5,  30,  and  40  and  50°C,  (rom  diffraction 
data  to  S  =  11/A-l.  Diffraction  measurements  were 
made  in  reflection  geometry  with  silver  Ka  radiation, 
scintillation  counter,  and  pulse-height  analyzer.  The 
density  distributian  indicates  11  near  neighbors.  A  Ga- 
Ga  complex  is  also  indicated. 
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ABSORPTION  OF  SOUND  IN  CRITICAL  MIXTURES,  by 
C.  J.  Pings  and  A.  V.  Anantaraman.  (1965]  [2'^.  incl. 
diagr.  (AF06R-6S-1636)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)- 
1273  and  Office  of  Naval  Research)  Unclassifi^ 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.,  14:  781-782, 
May  10,  1965. 

The  Flxman  theory  for  sound  absorption  in  fluids  in  the 
vicinity  of  gas-liquid  and  liquid-liquid  critical  points 
is  Investigated  experimentally.  Results  are  obtained 
for  the  nitrobenzene-iso-octane  system  which  Include 
measurements  over  the  full  composition  range  for  fre¬ 
quencies  between  4. 5  and  16.  5  mc/sec  and  for  tem¬ 
peratures  of  30.  5,  34. 8,  and  44. 8‘'C.  The  experimen¬ 
tal  data  lend  substantial  credence  to  the  functional  de¬ 
pendence  of  sound  absorption  upon  temperature  and  fre¬ 
quency  as  predicted  by  Flxman. 
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X-RAY  ABSORPTKW  FACTORS  FOR  CYLINDRICAL 
SAMPLES  IN  ANNULAR  SAMPLE  CELLS  EXPOSED  TO 
INCIDENT  BEAMS  OF  LIMITED  WIDTH,  by  A.  P. 

Kendlg  and  C.  J.  Pings.  [1965]  [7]p.  incl.  diagrs.  tables. 
(AF06R-65-ie37)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)1273  and  Office 
of  Naval  Research)  AD  624002  Unclassified 

Also  published  in  Jo’jr.  Appl.  Phys.,  v.  36;  1692-1698, 
May  1965. 

Expressions  are  derived  for  x-ray  absorption  factors  for 
a  liquid  or  amorphous  sample  confined  within  a  cylindri¬ 
cal  sample  cell.  Sufficient  geometrical  parameters  are 
Included  in  the  formulation  to  cover  many  experimental 
cases  of  practical  Interest.  Various  integrals  involved 
are  formulated  in  numerical  calculus  formulas  adaptable 
to  digital  computer  procedures.  The  statistical  error 
caused  by  subtracting  the  cell  background  from  the  scat¬ 
tering  of  a  cell  and  sample  can  be  reduced  substantially 
by  limiting  the  volume  of  the  cell  material  irradiated. 

The  absorption  factors  calculated  apply  to  uniform  beams 
only;  the  approximation  of  absorption  factors  for  nonuni¬ 
form  beams  is  discussed.  (Contractor's  abstract) 
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SATURATED  UQUID  DENSITY  OF  CARBON  TETRA- 
FLUORn>E  FROM  90°  TO  150°  K,  by  C.  M.  Knobler  and 
C.  J.  Pings.  [1965]  [2^.  incl  diagr.  table.  (AFOSR- 
65-1638)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  AF  49(638)1273  and  Office  of 
Naval  Research)  AD  623996  Unclassified 

Also  published  in  Jour.  Chem..  and  Eng.  Data,  v.  10: 
129-130,  Apr.  1965. 

Because  of  a  discrepancy  m  available  data,  measure¬ 
ments  were  made  of  the  saturated  liquid  density  ct  car¬ 
bon  tetrafluoride  at  16  temperatures  between  90°  and 
150°  K.  The  experimental  density  values  determined 
are  compared  with  those  calculated  from  the  equation 
d(g;cm®)  =  2. 254  -  3. 64  x  lO’^T  -  5. 40  x  lO-^T*  and 
with  those  from  other  investigations.  The  value  re¬ 
ported  lor  the  coefficient  of  thermal  expansion  in  the 
temperature  range  94°  to  107'  K  is  in  good  agreement 
with  Croll  and  Scott's  value  of  2. 59  t  0. 04  x  lO'^/^K. 
The  standard  deviation  of  the  measured  pomts  from  the 
smooth  curve  in  the  range  94'  to  150'  is  7. 1  x  lO'^g/ 
cm^. 
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IMPROVED  APPROXIMATION  FOR  INCOHERENT  X- 
RAY  SCATTERING,  by  S.  E.  Rodriguez  and  C.  J. 

Pings.  [1965]  |2]p.  incl.  Uble.  (AF06R-65-1639) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)1273  and  Office  of  Naval  Re¬ 
search)  AD  617876  Unclassified 

Also  published  in  Acta  Cryst. ,  v..  18:  979-980,  May 
1965. 

In  the  approximation  for  incoherent  x-ray  scattering 
presented,  the  entire  decrease  in  atomic  factor  f  is  as¬ 
signed  to  outer  orbitals.  The  equation  then  becomes 
I|„^  =  Z  -  1.  This  approximation  has  special  attraction 

for  cases  where  exchange  terms  are  important.  Oxygen 
and  germanium  are  used  as  examples  and  the  values  de¬ 
termined  are  compared  to  values  obtained  by  quantum- 
mechanical  means  and  James'  equation  I^j^^  -  Z  -  f^/Z. 

The  new  approximation  appears  superior  for  both  ele¬ 
ments. 
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DIAPHRAGM  PRESSURE  TRANSDUCER,  by  W.  1. 
Honeywell  and  C.  J.  Pings.  [1965]  [3]p.  incl  diagrs. 


44< 


f 


Am  FCRCE  SCIENTIFiC  RESEARCH 


(AF06R-65-1840)  (Sponsored  Jointly  by  Air  Force  O&lce 
of  Scientific  Research  under  AF  49(S3S)127S  and  Office 
of  Naval  Research)  A1>6Z3998  Unclsasified 

Also  published  in  Rev.  Scient.  Instr. ,  r.  38:  754-758, 


A  diaphragm  pressure  transducer  has  been  uevdoped 
for  the  purpose  uf  separating  a  sample  fluid  from  a  hy¬ 
draulic  oil  used  in  a  dead  weight  tester.  The  diaphragm 
mill  position  is  determined  by  a  commercially  available 
magnetic  sensing  unit.  The  null  position  shifts  syste¬ 
matically  with  a  absolute  pre^ieure,  but  the  shift  is  re¬ 
producible  and  may  be  calibrated.  With  the  output 
scheme  utilized,  the  unit  has  a  sensitivity  of  0. 00007 
atm  and  a  reproducibility  of  0. 0003  atm.  The  equip¬ 
ment  has  been  used  extensively  at  pressures  up  to  70 
atm,  but  as  designed  should  be  operable  to  much  higher 
pressures.  The  equipment  described  Includes  a  small 
Injector  lor  refined  pressure  adjustments.  (Contrac¬ 
tor's  abstract) 


range  of  the  saturation  curve.  For  carbon  tetraflooride 
thsM  eomputationa  were  made  only  up  *o  0. 7  of  the 
critical  temperature  due  to  the  lack  of  density  data  at 
higher  values.  The  Lorentz-Iairenz  function  varies 
little  with  density  and  temperature  for  the  three  liquid 
phases.  The  argon  measurements  Indicate  definite 
increases  in  the  Lorentz- Lorenz  function  on  isothermal 
condensation.  (Contractor's  abstract) 
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THERMODYNAMICS  OF  CHEMICAL  COUPLINC,  by 
C.  3.  Pings  and  E.  B.  Ncbeker.  [1965]  [6)[>.  incL 
diarr.  refs.  (AFOSR-66-0302)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(838)1273  and  Research  Corporation)  AD  629349 

Usclasslfied 

Also  published  in  I  and  EC  Fundamentals,  v,  4;  378- 
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THE  CONTINUOUS  ABSCHtPTION  SPECTRUM  OF 
IODINE  MONOCHLORIDE,  by  E.  B.  Nebeker  and  C.  J. 
Pings.  [1965][1^.  incl.  diagr.  (AFOSR-65-2368) 

(AF  49(638)1273)  AD  629253  UnclassUied 

Also  published  in  Jour.  Phys.  Chem. ,  v.  69:  2483, 


Ouantltative  extinction  coefficients  are  measured  for 
iodine  monochloride  between  220  and  600  mu  and  com¬ 
pared  with  the  data  of  Seery  and  Britton  (Jour..  Phys. 
Chem. ,  V.  68;  2263,  1964),  Binder  (Phys.  Rev. ,  v.  54; 
114,  1938),  and  Gibson  and  Rarasperger  (Phys.  Rev. , 

V..  30;  598,  1927). 


California  Inst,  ot  Tech.  Oiv.  of  Chemistry  and  Chemical 
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REFRACTIVE  INDEX  AND  LORENTZ-LORENZ  FUNC¬ 
TION  FC«  SATURATED  ARGON,  METHANE,  AND 
CARBON  TETRAFLUORIDE,  by  C.,  P.  Abblss,  C.  M. 
Knobler  and  others.  [1965]  [4  Jp.  incl.  diagrs.  tables, 
refs.  (AFOSR-65-2369)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)- 
1273  and  Office  of  Naval  Research)  AD  629252 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  42;  4145- 


By  means  of  the  principle  d  minimum  deviation,  the  re¬ 
fractive  index  was  determined  for  argon,  methane,  and 
carbon  tetrafluoride  as  saturated  liquids  from  the  triple 
point  to  the  critical  point.  For  argon,  some  measure¬ 
ments  were  also  made  on  the  saturated  gas.  For  argon 
and  methane,  known  values  of  the  densities  were  used  to 
compute  the  Lorentz-Lorenz  function  over  the  entire 


The  apidlcablllty  of  irreversible  thermodynamics  to 
coupled  chemical  reactiens  is  discussed.  Coupling  is 
distinguished  from  the  common  phenomenon  of  inter¬ 
ference,  and  a  sufficient  coadltloa  for  the  ezistenee  ct 
nontrivial  chemical  coupling  is  given.  The  phenomeno¬ 
logical  coupling  coefficients  are  identified  for  a  par¬ 
ticular  example  of  a  reaetbig  system  n«r  equilibrium. 
Linear  transformations  which  destroy  the  On^er  rela¬ 
tions,  or  which  eliminate  the  coupling  of  chemical  re¬ 
actions,  are  shown  to  be  not  generally  applicable;  any 
such  given  transformation  can  be  used  only  for  a  partic¬ 
ular  initial  state  of  the  system.  Also,  the  physical  sig¬ 
nificance  of  the  stoichiometry  of  such  transformed  re¬ 
actions  is  questionable.  (Contractor's  abstract) 


California  Inst,  of  Tech.  Div.  of  Chemistry  and  Chemical 
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DIRECT  EXPERIMENTAL  "^EST  OF  THE  PY  AND 
CHNC  INTEGRAL  BQ  ONS,  by  P.  G.  Mikolaj  and 
C.  J.  Pings.  [1965]  [4jp.  incl.  diagrs.  refs.  (AF06R- 
66-0340)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  AF  49(638)1273  and  Office  of 
Naval  Research)  AD  629250  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15;  849-852, 


Radial  distribution  function  and  direct  correlation  func¬ 
tion  data  (or  liquid  argon  were  used  to  test  fundamental 
hypotheses  underlying  the  derivations  of  the  Percus- 
Yevick  and  convoluted  hypernetled  chain  Integral  equa¬ 
tions,  with  the  conclusion  that  these  equations  have  sys¬ 
tematic  density-dependent  defects. 
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Qililornla  InM.  of  Tech.  Gates  and  Crellin  labs,  ct 
Chemistry,  Rasadena. 

MECHANISMS  OF  PHOTOCHEMICAL  REACllOKS  IN 
SOLUTION.  XXXH.  ASYMMETRIC  INOUCrKW  DUR¬ 
ING  ENERGY  TRANSFER,  by  G.  S.  Karamaad  and  R.  S. 
Cole.  [1965]  (2^.  iiicl.  i^gr.  rets.  (Contribution 
no.  3246)  (AF06R-66-0883)  (AF  49(638)1479) 

AO  635425  UncMssified 

■\lso  published  In  Jour.  Amer.  Chem.  Soc. ,  v.  87; 
3250-3257,  July  20,  1965. 

T^e  generalized  energy  transfer  reaction  considered  is 
D  +  A  -  D  +  A*.  There  is  considerable  evidence  that 
transfer  of  triplet  excitation  requires  molecular  contact 
between  donor  and  acceptor.  Under  such  circumstances 
stereochemical  factors  may  be  (rf  importance  in  deter¬ 
mining  the  efficiency  of  transfer,  and  one  might  antici¬ 
pate  that  an  optically  active  donor  would  show  selection 
between  the  d  and  1  isomers  of  a  racemic  substrate. 
Studies  are  reported  that  verify  these  expectations. 
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NITROGEN- 15  MAGNETIC  RESONANCE  SPECTROS¬ 
COPY.  VI.  PYRIMIDINE  DERIVATIVES,  by  B.  W. 
Roberts,  J.  B.  Lambert,  and  J.  0.  Roberts.  [1965] 
[3]p.  Incl.  diagrs.  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  (AF  49(638)- 
1479],  National  Science  Foundation,  and  Public  Health 
Service)  Unclassified 

Published  In  Jour.  Amer.,  Chem.  Soc. ,  v.  87:.  5439- 
5441,  Dec.  1965. 

Proton  and  nitrogen- 15  magnetic  resonance  spectra  of 
several  derivatives  of  pyrimidine  have  been  studied. 
Long-range  ^®N-H  couplings  were  observed  in  uracil- 
‘S-  2.4-  dichloropyrlmidine,  ^^Nj,  2, 4-dimethoxy- 
pyrlmidine-^^Nj,  l-inethyl-4-methoxy-2-pyrlmidone- 
^^Nj,  and  l-methylcytoslne-^'’Nj.  A  particularly 
large  coupling  (12.  5  cps)  has  been  ob¬ 

served  in  2,4-dlchloropyrimidlne-*®N2.  1-Methylcy- 
tosine-^^2  has  been  shown  to  protonate  at  N^3j  in 

agreement  with  previously  reported  work  on  1-methyl- 
cytoslne  labeled  only  in  the  amino  group.  (Contrac¬ 
tor's  abstract) 
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THEORY  OF  LAMINAR  NEAR  WAKE  OF  BLUNT  BODIES 
IN  HYPERSONIC  FLOW,  by  B.  L.  Reeves  and  L.  Lees. 
[1965]  [14]p.  incl.  diagrs.  refs.  (Publ.  no.  617) 

(AF  49(638)1298)  AD  626810  UnclassUled 


Presented  at  Second  AIAA  Aerospace  Sciences  meeting. 
New  York.  Jan.  25-27,  1965. 

Also  published  in  AIAA  Jour. ,  v.  3:  2061-2074,  Nov.. 


Tile  prcblem  of  laminar  flow  in  the  near  wake  of  b.unt 
bodies  is  discussed.  A  theoretical  model  is  employed 
which  emphasizes  2  essential  regions.  In  the  first  re¬ 
gion,  fluid  is  entrained  by  the  shear  layer  from  an  ir- 
rotaticnal  externa?  stream,  and,  simultaneously,  fluid 
is  scavenged  by  the  shear  layer  from  the  recirculating 
viscouu  flow  at  the  base.  In  the  secend  region,  which 
always  commences  upstream  of  the  rear  stagnation 
point,  the  turning  of  the  flow  in  the  inner  viscous  wake 
produces  a  strong  viscous-inviscid  interaction  and  gen¬ 
erates  a  series  Of  compression  waves  that  eventually 
coalesce  into  a  neck  or  wake  shock.  By  means  of  this 
model,  the  near-wake  solution  is  determined  by  a  set  of 
joining  conditions  for  the  2  regions  and  also  by  a  singu¬ 
lar  point  in  the  neck  which  is  shown  to  be  analogous  to 
the  critical  point  of  the  Crocco-Lees  theory..  The  vis¬ 
cous  interaction  solution  is  obtained  by  means  of  a  mo- 
ment-i.itegral  method  and  follows  the  previous  work  by 
the  authors  on  separated  and  reattaching  laminar  flows. 
Results  of  the  present  theory  are  in  good  agreement  with 
the  near-wake  experiments  of  Dewey  for  adiabatic  flow 
over  a  circular  cylinder.  (Contractor's  abstract) 
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THE  El  ECTRICAL  CONDUCTIVITY  OF  SEEDED 
GAS^-i,  byT.-F.  Zien.  [Final  rept.  ]pt.  2  [1965]  [24]p. 
in.i.  diagrs.  refs.  (AFO6R-65-2018)  [AF  49(638)1348] 
AD  627900  Unclassified 

A  crude  but  simple  method  of  evaluating  the  electrical 
conductivity  of  seeded-plasma,  applicable  to  both  equi¬ 
librium  and  non-equilibrium  cases  is  presented.  A 
simplified  method,  that  of  the  mean-free-path,  is  used 
in  which  the  force  acting  on  an  electron  due  to  the  ex¬ 
ternally  applied  electric  field  io  considered  the  only 
force  that  causes  collision  between  the  electron  and  the 
neutral  atom  or  molecule.  This  method  does  not  con¬ 
sider  the  effect  of  the  ions;  however,  in  the  ordinary 
practice  of  seeding,  the  seeding  fraction  is  usually  less 
than  1%  and  the  temperature  rarely  exceeds  3000"  K. 
Under  these  circumstances  the  effect  of  ions  is  believed 
to  be  negligible.  Satisfactory  results  are  obtained  in  the 
temperature  range  of  practical  interest,  but  serious 
error  may  occur  when  applying  this  method  to  higher 
temperature  regions  where  the  ionization  becomes  so 
significant  that  Coulomb  interaction  is  important. 
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[California  Inst.,  of  Tech.  Graduate  Aeronautical  Labs, , 
Pasadena]] 

BIBLIOGRAPHY  ON  MHD  CHANNEL  FLOW,  by  K. 
Harstad.  [Final  rept.  ]  pt.  3  (1965)  (17]p.  incl  refs 
(AFOSR-65-2019)  [AF  49(638)1348]  AD  627901 

Unclassified 
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A  bibliography  of  one  hundred  and  eerenty  references  U 
presented  oe  magnetohydrodynariitc  chancel  flow.  The 
references  are  arranged  alphabetically  by  author,  gen¬ 
erally  with  brief  annotations. 
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[California  Inst,  of  Tech.  Graduate  Aeronautical  lAbs. , 
Rasadenaj. 

SOME  roOBLEMS  IN  MHD  PIPE  FLCW.  by  J.  D.  Cole 
and  P.  Caseau.  [Final  rept  ]pt.  4  [196S]  [24]^. 
(AF06R-6S-2020)  |AF  49{638)1348]  AD  627002 

Unclassified 

The  methods  of  boundary  layer  theory  are  systematically 
applied  in  order  to  obtain  information  about  the  a.stri- 
bution  of  flow  in  a  cross  section.  Although  the  work  Is 
based  on  incompressible  flow  it  is  believed  that  the  es¬ 
sential  differences  found  between  insulator  and  electrode 
boundary-layers  is  a  general  feature  of  all  magnetohy¬ 
drodynamic  channel  flows. 
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California  inst.  of  Tech.  Graduate  Aeronaatical  Labs. , 
Pasadena.' 

SOME  EXPERIMENTAL  OBSERVATIONS  ON  THE  NCm- 
LINEAR  VITRATKHJ  OF  CYLINDRICAL  SHELLS,  by 
M.  D.  Olson.  [1965]  [3]p.  incl.  diagrs.  [AF  49(638)- 
1364]  Unclassified 

Published  in  AIAA  Jour.,,  v.  3:  1775-1777,  Sept.  1985. 

In  preparir^  for  flutter  experiments,  vibration  tests  were 
performed  on  several  cylindrical  shells.  Qualitatively, 
when  any  mode  of  the  i=hell  was  forced  into  resonance  and 
the  pickup  was  positioned  at  a  longitudinal  nodal  line,  the 
Lissajous  figure  for  the  vibration  was  a  horizontal  figure 
8  of  relatively  small  height.  It  was  also  observed,  tlwt 
as  any  mode  was  driven  to  increasing  amplitudes  by  i- 
creasing  the  driver  voltage,  at  some  critical  amplitude 
the  vibration  would  become  unstable.  Although  no  quan¬ 
titative  data  were  obtained,  it  was  observed  that  this 
critiia!  amplitude  depended  on  the  circumferential  wave 
number  n.  It  is  suspected  that  this  is  evidence  of  the 
occurrence  of  the  companion  mode  instability  observed 
in  the  ring  vibrations.  The  experimental  results  pre¬ 
sented  support  the  thesis  that  the  nonlinear  vibrations 
of  thin  cylindrical  shells  m  mode  shapes  with  long  axial 
wavolcn^hs  exhibit  many  of  the  phenomena  previously 
observed  for  thin  cylindrical  rings.  In  particular,  for 
amplitudes  of  the  order  of  the  shell  thickness,  the  vibra¬ 
tions  exhibit  a  slight  nonlinearity  of  the  ''softening"  type. 
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California  Inst.,  oi  Tech.  Graduate  Aeronautical  l^bs. , 
Pasadena. 

SUPERSONIC  FLUTTER  OF  CIRCULAR  CYLINDRICAL 
SHELLS  SUBJECTED  TO  INTERNAL  PRESSURE  AND 
AXIAL  COMPRESSlOt;,  by  K.  D.  Olson.  Apr.  1965, 
98p.  tncl.  illus.  diagrs.  tables,  refs.  tAeroelasticity 


and  Straciurst  Dynamics  repC.  no.  SM  65-7)  (AFOSL- 
65-0599)  (Spottsored  Jointly  by  Air  Force  Office  of 
ScleMtlfic  Research  under  AF  49(638)1364  and  Ibitiaaai 
Aeronautics  and  Spsce  AdmiaistraUan)  AD  619729 

Unclassified 

Remiits  ct  recent  experiments  on  the  flutter  of  circaiar 
cylindrical  aiislls  in  the  Mach  number  range  2.  S-3. 5 
are  presented.  Three  shells  with  radius-to-thiehness 
ratios  of  2000  were  aubjeeted  to  radial  external  pres¬ 
sure  loadings  and  to  combtaations  of  axial  compressive 
loading  and  internal  pressurtiatioc  while  in  the  pres¬ 
ence  of  an  external  axially-directed  supersonic  flow.. 
Small  amconts  of  internal  pressurlsation  were  very  aU- 
billztng  with  respect  to  flutter,  but  moderate  amounis  re¬ 
duced  stability  to  the  uaprrssarlzw  level.  Hewever, 
high  internal  pressures  com{detely  stabiUsed  the  shells. 
The  axial  compresaive  loading  was  slightly  destabilizing 
f<H-  moderate  amounts  of  interaai  p.'*easarlzation,  Tliere 
was  no  apparent  danger  of  destruction  of  models  even 
for  the  most  violent  flutter  conditions  which  occurred 
just  prim'  to  buckling  under  radUl  external  pressure 
loadij^  and  just  after  buckling  under  axial  compressive 
loading.  Buckleu  pmtions  of  a  shell  did  not  flutter.  K 
ai^ears  that  the  large  local  curvatures  encountered  In 
the  buckling  of  a  cylindrical  shell  have  a  marked  stabil¬ 
izing  effect  on  the  shell  locally.  However,  it  also  ap¬ 
pears  that  the  localized  buckling  usually  encountered  in 
practice  significantly  reduces  the  stability  of  any  un¬ 
buckled  regions  of  the  shell. 
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California  Inst,  of  Tech,  graduate  Aeronautical  Labs.  ] 
Pasadena. 

ERRim  ESTIMATES  F(»  LUKE'S  APPROXIMAT'CXt 
FORMULAS  FC»l  BESSEL  AND  HANKEL  FUNCT1(R4S, 
by  K.  Knimhaar.  [1965]  fll}p.  incl.  refs.  (AF06R- 
86-2627)  (AF  49(638)1364]  AD  639772  UnclassUied 

Also  published  in  Zeitschr..  Angew  Math,  und  Mech. , 
vnS:  245-255,  1965. 

Error  estimates  are  presented  for  approximation  fm- 
mulas  for  Bessel  functions  J|i(z)  and  for  the  Hankel 

functions  H^^^(zj  and  H^^^(z).  These  approximation 

formulas  are  obtained  by  means  of  the  trapezoidal  rule 
according  to  Luke.  The  errm  estimates  are  valid  in 
the  case  of  Bessel  functions  for  arbitrary  real  m  com¬ 
plex  argument  z,  they  hold  in  the  case  of  the  Hankel 
functions  for  arguments  z  with  a  positive  Lnaginary  part. 
He;  is  nude  oI  Luke's  results,  some  of  them  are  re¬ 
peated  in  nrde.'-  in  make  this  paper  self-contained.  In 
order  to  derive  the  erroi  estimates  for  the  Hankel 
functims  some  inequalities  arc  engaged  for  the  Gamma 
function  with  rertain  complex  arguinents  and  for  Bessel 
functions  of  certain  complex  orders.  (Contractor's 
abstract) 
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a  Matter  ai  60%  about  theoretical  values  calculated 
Irom  present  recombination  rate  theory  employing 
the  Cryzinsld  classical  ctHlisioo  cross  sections. 
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(^lilomia  Inst,  of  Tech. 
Center,  Risadena.. 


Guggenheim  Jet  Propulsion 


WSTABIUTY  OP  SPWKING  SPACE 
TOCREW  MOTION,  by  W.  f.  Tboa 
Fling.  [IOOS]{4)p.  iKCl.  dingrs.  {A 
{^F  AFOBR-63-352]  AO  621661 

Also  published  in  AlAA  Jour. ,  v.  3:  1682-1087,  June 


The  atabUlty  ol  a  spiiiniAg  space  station  due  to  periodie 
motions  of  the  crew  is  considertd.  k  Is  shown  by  a  few 
eamples  that  InalabUtty  may  occur  if  the  period  of  an 
astronaut's  motion  bears  certain  ratios  to  the  half-period 
•i  the  8|da  of  the  aatelllle.  For  eaample,  if  he  moves 
back  and  forth  along  a  radtas  of  a  circular,  piaoar  satel¬ 
lite,  bMtability  will  occur  when  the  period  of  his  motion 
is  appraUttUitely  an  integral  multiple  of  the  half-period 
of  the  satellite  spin.  A  similar  eonchision  holds  if  the 
astronauts  move  with  eouatant  qieed  or  oscillate  peri¬ 
odically  in  clrcumferenUal  direction.  The  heavier  the 
moving  masaea  are,  relative  to  the  aatelUte,  or  the 
larger  their  am^ttiide  of  motion,  the  wider  will  be  the 
regions  of  instability.  General  equations  are  given 
which  are  useful  for  analyzing  cthM  modes  of  crew  mo¬ 
tion  or  lor  other  problems  such  as  passive  damping  of  a 
spinning  satdilte.  (Contractor's  abstract) 
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California  Inst,  of  Tech.  [Guggenheim  Jet  Propulsion 
Center]  Pisadena. 

RECOMBINATION  RATES  A.ND  NCW- EQUILIBRIUM 
ELECTRICAL  CCRfDUCTlVlTY  IN  A  SEEDED  PLASMA 
(Abstract),  by  £.  £.  Zukoeki.  [1985]  (l)p.  (Bound 
with  its  AFCSR.  S&-1266;  AD  622527)  (AF  49(1135)1285) 

Unclassified 

Presented  at  Eighth  AF06R  Coatracto'‘8'  meeting  on  Ion 
and  Plasma  Profulslon  Research,  Los  Angeles,  Calif. , 

Apr,  29-30,  1965. 

Eiqierimentaliy  determined  values  of  electrJca!  coi- 
ductlvity  and  slectrok  temperature  have  been  measured 
Ir.  a  non-equilibrium  seed^  plasma.  These  results  are 
in  good  agreement  over  a  wide  range  of  parameters 
with  values  calculated  from  a  two-temperature  model  ol 
the  plasma.  There  is  no  doubt  that  the  two-temperature 
model  la  valid  over  a  wide  range  of  gas  temperatures, 
seed  concentrations,  rod  current  densities  for  the  argon- 
netasslum  and  helium-  lotassium  plasmas.  However,  the 
model  does  not  give  an  accurate  description  of  the  plas¬ 
ma  when  the  current  uenslty  is  below  about  0. 4  arnp/ 
cra^:  in  this  range  the  omission  of  the  Influeii'ts  of  atom- 
atom  excftatioi:  and  the  influence  tf  non-equUib.'tui-n  ex¬ 
cited  state  pqxilatlons  may  exjiiain  the  discrepant  y  be¬ 
tween  c.xperime.<it  and  theory,.  In  addition,  .he  electron- 
electror.-lon  collisionat  recombination  rate  for  potassium 
has  beet'  measured  in  the  argon-potassium  system. 

The  lUiige  of  electron  temperatures  investigated  v.rs  be¬ 
tween  1900°K  and  3000'’K  with  electron  densities  between 
3  r.  10*^  and  4  X  10^^  The  measured  values  show 
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ABSOLUTE  INTENSITY  MEASUREMENl'S  FOR  THE 
2. 7  p  BAND  OF  WATER  VAPOR  IN  A  SHOCK  TUBE, 
by  R.  W.  Patch.  [1965]  [SOlp.  incl.  Ulus,  diagrs. 
tables,  refs.  (AFOSR-65-2488)  (AF  AF06R-63-71) 
AD  629612  Unclassified 


Also  published  in  Jour.  Ouanf .  Spertros.  and  Radiative 
TranMtf,  v.  S:  137-164,  1965. 

The  apparent  spectral  absorption  coefficients  of  the 
H2O  infrared  bands  in  the  vicinity  of  2. 7  p  were  meas¬ 
ured  in  a  shock  tube  behind  reflected  shock  waves  in  an 
Ar-HjO  mixture.  By  internqfing  an  infrared  beam  at 
a  60  kc  rate  and  projecting  this  beam  across  the  shock 
tube  to  a  monochromator,  it  was  passible  to  measure 
simultaneously  both  emission  and  absorption  of  HjO  at 
1000°  K.  The  spectral  absorption  coefficients  obia'ned 
from  emission  measurements  averaged  9. 8%  higher  than 
absorption  measurements,  probably  due  to  experimen¬ 
tal  errors  (smaller  than  usually  encountered  in  shock 
tube  measurements).  At  1933°  K  experimental  difficul¬ 
ties  precluded  simultaneous  measurement  of  infrared 
emission  and  absorption,  so  measurements  were  re¬ 
stricted  to  emission.  The  apparent  absorption  coeffi¬ 
cients  were  integrated  to  give  the  integrated  absorption 
coefficients  for  the  collection  of  bands  near  2. 7  p.  In¬ 
tegrated  absorption  coefficients  were  49. 8  cm^  atm'^, 
54. 7  cm*  atm**  and  31.6  cm”  atin*^  for  ^sorption  at 
1000''K,  emission  at  1000° K,  and  emission  at  1933° K, 
respectively.  The  2  values  at  1000°  K  were  in  good 
agreement  with  those  of  Goldstein,  who  made  no  meas¬ 
urements  above  this  temperature.  (Contractor's 
abstract) 


NONEQUILIBRIUM  ELECTRICAL  CONDUCTIVITY 
MEASUREMENTS  IN  ARGON  AND  HEUUM  SEEDED 
PLASMAS,  by  E.  E.  ZukosU  and  T.  A.  Cool.  [1965] 
[2]p.  incl.  diagrs.  (Publication  no.  165)  (AFOSR-65- 
1419)  (AF  AF06R-63-160)  AD  622740  Unclassified 

Also  published  in  AIAA  Jour. ,  v.  3:  370-3'il.  Feb. 

155^ - 

Experimental  and  calculated  conductivity  measurements 
arc  pr.'sented  as  a  function  of  current  density  for  the 
argon-  lotassium  system  with  neutral  gas  tempera¬ 
tures  of  1500°K  1  30°K and  2000°K  i  100°K  at  1  atm 
pressure.  Measurements  were  also  made  lor  helium- 
potassium  conductivity  and  relaxation  times  at  2000°  1 
100°  K.  Conductivity  values  were  calculated  as  in  a 
similar  but  less  extended  study  by  Zukoskl,  Cool,  and 
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GibMo(AlAA  Jour.,  *.  2:  1410-1417,  1M4).  Good  214 

agreement  eslais  between  eipcrimeidal  and  calcnlated 

values  ol  conductivity  lor  botb  systems.  CaUlornia  Inst,  cd  Tech.  Rtlomar  Observatory,  Ptasdem. 
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Calilornia  Inst,  ol  Tech.  Palomar  Observatory,  Risadena. 

I  A  SEARCH  FOR  DiTERSTElXAR  ICE  ABSORPnON  IN 
I  THE  INFRARED  SPECTRUM  OF  MU  CEPHEI,  by  R.  E. 
I  Danielson,  N.  J.  WooH,  and  J.  E.  Gaostad.  [lOOS] 

I  |10]p.  incl.  diagrs.  tables,  rets.  (AFOSR-6S-10B0) 

I  (In  cooperation  wiib  Mount  Wilson  Observatory,  Rtsa- 

f  de  i.  Cam. )  (AF  49(638)1323)  AO  619133 
>  Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  141:  116-125, 
An.  I,  IMS. 

The  infrared  spectra  ol  p  Cephel  and  o  Orionis  obtained 
in  the  second  flight  of  Stratoscope  n  are  compared  in  an 
attempt  to  detect  an  absorption  band  at  3. 1  p  due  to  in¬ 
terstellar  ice  particles.  The  absence  ol  the  band  sug¬ 
gests  that  no  more  than  1/4  of  the  interstellar  reddening 
is  due  to  ice.  The  water-vapor  bands  in  the  spectra  of 
these  2  supergiants  are  surprisingly  strong,  and  no  sat¬ 
isfactory  explanation  lor  this  phenomecon  is  known. 
(Contractor's  abstract) 
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Calilornia  Inst,  of  Tech.  Palomar  Observatory,  Risadena. 

(WSERVATIONS  OF  PROPER-MOTION  STARS.  H,  by 
O.  J.  Eggen  and  J.  L.  Greenstein.  T965|  [9lp.  incl. 
diagrs.  tables,  refs.  (AFOSR-66-1232)  (i  cooperation 
with  Mount  Wilson  Observatory,  Pasadena,  Calif. ) 

(AF  49(638)1323)  AO  638864  Ur.classifi'j 

Also  published  in  Astrophys.  Jour. ,  v.  142:  925-933, 

<M.  1,'1985. - 


THE  EARLY  A  STARS.  L  ROTATION  AND  METALU- 
OSM,  by  P.  S.  ConU.  [1965]  [12lp.  incl.  ilhw.  tUagr. 
table,  refs.  (AFOSR-6S-1295)  (In  cooperation  with 
Mount  Wilson  Observatiwy,  Biaadcna,  OalU. )  (AF  49- 
(638)1323)  AO  639013  Unclassified 

Also  published  in  Astrophys.  Jour. ,  v.  142:  1594-1603, 

NSTTSTTSISr” 

The  problem  of  dassifying  main-sequence  stars  near 
type  AO  is  reviewed.  Attention  is  drawn  to  a  similar 
difficulty  with  regard  to  Am  (metallic-line)  stars  pre¬ 
viously  found  only  as  early  as  AS.  Recent  detail  anal¬ 
ysis,  using  model  atmospheres  of  2  early  A  stars, 

Sirius  and  68  t,  have  shown  abundance  anmnalies  simi¬ 
lar  to  those  in  Am  stars.  Since  these  stars  bad  been 
elassified  as  normal,  it  is  suggested  that  other  Am 
stars  of  early  type  can  be  found  by  improved  methods, 
one  of  which  is  discussed  here,  llte  line  strength  of 
the  strong  line  of  lonixed  scandium.at  1  4246  relative  to 
the  line  of  ionized  strontium  at  X  4215,  indicates  the 
pres  -nee  of  an  Am  star,,  hi  normal  stars  there  two 
lines  nave  the  same  strength,  but  in  Am  stars  as  well 
as  in  Sirius  and  68  t  the  scandium  line  is  considerably 
weaker.  This  criterion,  which  is  useful  for  detection 
of  Am  stars  over  a  wide  range  of  effective  tempmture, 
is  clearly  discernible  only  for  sharp-line  stars  and  in 
spectra  of  relatively  high  dispersion.  A  diagram  of  ro- 
ation  as  a  function  of  B-V  colw  for  the  brightest  stars 
ir.  Uie  sky  indicates  many  sharp-line  stars  near  type  AO, 
which  have  formerly  been  classified  as  normal.  High- 
dispersicn  spectra  of  most  of  them  show  that  about  one- 
half  have  anomalous  Sc/Sr  line  strength..  It  is  probable 
that  they  are  the  heretofore  hidden  analogues  of  the 
later-type  Am  stars  and  that  the  metallic-line  phenome¬ 
na  extend  into  the  early  A  stars.  (Contractor’s  abstract) 
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In  the  course  of  an  observational  program  on  white 
dwarfs,  results  ol  which  have  been  reported  earlier  in 
Astrophys.  Jour, ,  v.  141:  83,  1965,  colors  and  spectra 
of  many  non-white  dwarfs  were  obtained.  A  few  wide 
binaries  are  found  to  be  optical  pairs  only  and  the  data 
for  these  pairs  are  given.  New  physical  pairs  contain¬ 
ing  white  dwarfs  were  establish^,  and  new  single  white 
dwarfs  were  discovered  spectroscopically  and  are  listed. 
This  paper  lists  12  newly  observed  white  dwarfs  of  spec¬ 
tral  types  DA  and  DF  and  gives  further  observaiic^n  nn 
2  stars  from  our  earlier  work.  The  RR  Lyr  variable, 
AP  Ser,  is  also  a  visual  binary.  Photometric  ovserva- 
tions  of  the  faint,  physical  companion  give  6  (U-B)  = 
i-0. 12*"  and  lead  to  a  luminosity  of  My  -  >1.  d"*  at  medi¬ 
an  light  of  the  variable.  Stars  found  not  to  be  white 
dwarfs  during  the  earlier  survey  of  proper-motion  stars 
are  listed.  Lowell  survey  colors  were  also  studied  sta¬ 
tistically  and  found  to  be  moderately  reliable.  Preoer- 
motion  stars  of  color  class  -1  and  most  of  those  of  color 
class  0  are  almost  certainly  white  dwarfs.  Also,  som* 
interesting  subdwarf  M  stars  were  found,  with  weak  TIO 
and  strong  MgH  bands. 


California  Inst,  ct  Tech.  Rilomar  Observatory,  I^sadena. 

THE  COMPOSITION  OF  MAIN-SEQUENCE  STARS  OF 
TYPES  A-K  IN  THE  HYADES  CLUSTER,  by  P.  S. 

Conti,  G.  Wallerstein,  and  R.  F.  Wing.  [1965]  (2S]p. 
incl.  diagrs.  tables,  refs.  (AF06R-66-1256)  (In  coop¬ 
eration  with  Mount  WIson  Observatory,  I^sadena, 

Calif. )  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  49(638)1323  and  National  Sci¬ 
ence  Foundation)  AD  639991  Unclassified 

Also  pidilished  in  Astrophys.  Jour.,  v.  142:999-1023, 

oa.  i,TM5; — 

The  investigation  is  designed  to  test  the  common  as¬ 
sumption  that  all  maln-secpience  stars  in  a  cluster  have 
the  same  chemical  composition.  The  chemical  compo¬ 
sition  of  RMin- sequence  Hyades  stars  with  B-V  colors 
b^ween  0. 0  and  »0. 9  (spectral  types  AOV  and  K2V) 
were  derived.  HD  28344  (type  G  IV)  was  chosen  as  the 
standard  star  because  it  has  previously  been  compared 
to  the  sun.  The  compositions  of  the  other  stars  are 
identical  to  that  of  HD  28344  with  the  following  excep¬ 
tions.  (1)  68  T  displays  the  abundance  anomalies  of  a 
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mebUllc-UM  Mar,  and  (2)  there  are  wide  nucttatlaia  in 
die  Uthlain  cootenl  ct  the  Ryades  aUra.  Ta  derive  a 
•iHtUar  canpoalUoii  far  the  hottest  star  (KD  7366C  ct 
Pnesqie)  it  is  oece^suy  to  asaame  that  Praesefie  is 
reddesedhjrst  iMSt  0.09  mas  iisB-y.  For  the  cocdeat 
stars  it  appears  to  be  secescur  to  modity  the  models 
by  inchidiBf  the  cMdrtwtion  of  line  bhokking  to  the 
opacity.  Departeres  from  loeal  thsrmodyBamic  equllib- 
risaa  tsdicatMl  by  the  low  escltatioa  temperatnree  (ound 
lor  the  A  stars,  apparently  have  no  Mfect  upon  the  de¬ 
rived  abcadtaces.  Why  MD  7SM4  and  OS  t  Ue  above  the 
tnreofi  point  oi  the  coior-nasuttude  diagrams  ct  tnler 
chiMers  is  not  explained.  (Contractm  ’e  abstract) 
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California  but.  of  Tech,  flhilomar  Observatory]  ihksadena. 

ON  THE  INTERNAL  EVOLUTKm  OP  HELIUM  ST.tRS, 
by  C.  WaUeratein.  (1005]  (3]p.  incl.  tables.  (AF06R- 
00-1270)  (AF  40(038)1323)  AO  039988  UncUsiUied 

Also  mbilshed  in  Astroohys.  Jour. .  v.  142:  1260-1262. 

CcTTfros; — 

A  possible  sequence  of  thermonuclear  reactions  leads  to 
the  ebserved  surface  composition  of  helium-rich  stars. 
The  0^8,  and  abundances  are  affected  by  the 
mixh«  of  He  to  the  surface. 
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California  Inst,  of  Tech,  t^lomar  Cbservatory,  f^sadena. 

EFFECTIVE  TEMPUIATURES  AND  GR.\VrnES  OF  AP. 
AM,  AND  NORMAL  A-TYPE  STARS,  by  B.  Baschek  and 
J.  B.  Oke.  [1005]  (7ki.  incl.  diagrs.  tables,  refs. 
(AF06R-85-2773)  (In  cooperation  with  Mount  Wilson 
Observatory,  Pasadena,  Calif. )  (AF  49(638)1323) 

AO  629376  UncUsstlied 

Also  published  in  Astrophys.  Jour, ,  v.,  141..  1404- 1410, 
May  15,  1965. 

Effective  temperatures  and  gravities  are  determined  for 
selected  Ap,  Am,  and  normal  A-type  stars  and  it  is 
found  that  the  colors  are  modified  substantially  by  the 
presence  of  abnormally  strong  metallic  lines.  The  gravi¬ 
ties  of  all  stars,  with  one  excepiion,  are  those  expected 
of  main-sequence  stars.  The  Am  stars  in  the  Hyades 
are  systematically  hotter  than  the  corresponding  normal 
stars.  (Contractor's  abstract) 
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California  Inst,  of  Tech.  Palomar  Observatory,  Pasadena. 

SPECTRA,  COLORS,  LUMINOSITIES,  AND  MOTIONS 
OF  THE  WHITE  DWARFS,  by  O.  J.  Eggen  and  J.  L. 
Creenstein.  (1965]  [26^.  Incl.  diagrs.  tables,  refs. 

[AF  49(638)1323]  Unclassified 

Published  in  Astrophys.  Jour  ,  v,  141;-83-lC7,  Jan. 
- 


Spectroscopic  and  photoroe'ric  data,  most  of  which  are 
new,  are  given  tor  166  while  dwarfs  together  with  the 
avaihnle  astrometric  data.  The  white  dwarfs  are  di¬ 
vided  lido  2  groqis,  each  with  its  specific  character¬ 
istics  in  relation  to  dispmrsinB  nnd  absorption.  Several 
stars  cf  individual  Interest  were  studied  extensively 
with  regard  to  color,  departure  from  black  bodies  and 
motion. 
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California  Inst.,  of  Tech.  Quantum  Electronics  Labs. , 
Pasadena. 

ROTATIONAL  MODES  IN  SPHERICAL-MHIROR  RESO¬ 
NATORS,  by  W.  A.  Speebt,  Jr.  June  1964,  46p.  incl. 
diagrs.  refs.  (Scientific  rept,  no.  2)  (AF06R-64-13111 
(AF  49(638)1322)  AD  604690  UncUssified 

Also  published  Ln  Jour.  Appl.  Phys. ,  v.  36:  1306- 
1113,  Apr.,  l9?K  (Title  varies) 

This  wcwk  is  the  examination  of  a  cavity  mode  approach 
to  the  mode  structure  of  a  laser.,  Solutior.s  of  the  vec¬ 
tor  wave  equation  for  electromagnetic  fields  in  and  be¬ 
tween  perfectly  conducting  oblate  qiheroidal  cavities  are 
enmined  for  the  case  of  wavelengths  much  less  than 
cavity  dimensions.  These  sotuliuis  are  the  field  modes 
in  Fabry-Perut  type  resonators  with  equal-radius  con¬ 
cave  spherical  mirrors,  or  with  concave-convex  spheri¬ 
cal  mirrors,  when  the  parameters  of  the  oblate  spher¬ 
oids  are  chosen  so  that  the  radii  of  curvature  and  spac- 
ir.g  on  the  axis  of  rotation  match  those  oi  the  resonator 
mirrors.  Expressions  for  the  transverse  and  longitudi¬ 
nal  mode  stniclures  are  derived.  The  eigenvalue  equa¬ 
tions  are  written,  and  are  solved  for  the  case  of  the 
two  lowest-order  modes. 
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California  Inst.,  of  Tech.  [Quantum  Electronics  Labs.  ] 
Pasadena. 

NONLINEAR  EFFECTS  IN  TRAVELING  WAVE  LASER 
AMPUFIERS,  by  D.  H.  Close.  May  1965,  214p.  (Sci¬ 
entific  rept.  no.  5)  (AFOSR-65-0999)  (AF  49(638)1322) 
AD  621320  Unclassified 

Using  semiclassical  radiation  theory,  a  formalism 
simibr  to  that  used  by  Lamb  in  his  "Theory  of  an  Op¬ 
tical  Maser”  is  developed  for  studying  the  amplifica¬ 
tion  of  vector  traveling  waves  in  a  laser-type  medium. 
The  effect  of  the  medium  on  the  waves  is  given  in  terms 
of  space  (or  time)  dependent  field  amplitudes  and  phases 
and  a  nonlinear  index  of  refraction.  With  particular  em¬ 
phasis  on  typical  gaseous  media,  the  effects  of  Doppler 
broadening  are  treated  In  detail  for  arbitrary  ratios  of 
natural  to  Doppler  line  widths.  Lowest  order  nonlinear 
effects  (due  to  a  polarization  cubic  in  the  field  ampli¬ 
tudes)  are  studied  extensively,  and  the  frequency  de¬ 
pendence  of  severe!  of  these  processes  is  presented  In 
graphical  form.  The  characteristics  of  these  nonlinear 
processes  peculiar  to  Doppler  broadened  lines  are  dis¬ 
cussed,  and  the  processes  are  interpreted  in  terms  of 
saturation  and  coherent  modulation  ol  the  population  in¬ 
version  density. 
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CaliXornu  IiKt.  al  Tech.  Quaniuin  Electronics  Labs. , 
Ptisadeia. 

SPCmTAREOUS  RADIATING  ATOM  IN  CAVIl  Y  nELOS, 
by  C..  J.  Buczek.  Apt .  IMS,  148p.  incl.  diagrs.  refs. 
{ScieaUfic  rept.  no.  f)  (AFOSR-6S-1000)  (AF  49(638)- 
1322)  AD  621319  Unclassified 

The  characteristics  of  spcntaneuis  emission  front  an 
ati.m  ttdiich  interacts  with  a  coherent  light  ware  arc  de¬ 
termined.  The  comnetitijo  between  coherent  photons 
and  spontaneous  pholoba  is  treated  in  detail  for  a  system 
consisting  of  a  stationary  atom,  an  (pen  carity  and  spa¬ 
tial  fields.  B  Is  found  ihat  the  interaction  with  the  co¬ 
herent  field  modifies  the  spectral  distribution  of  spon¬ 
taneous  radiation  from  the  atom.  Far  spocuneous  transi¬ 
tions  involring  an  atomic  state  which  interacts  with  the 
coherent  field,  the  spectral  distributions  can  no  longer 
be  described  by  Lorentzian  functions.  The  ne«  distri¬ 
butions  ezhibit  a  broadening  and  flitting  lor  strong 
interactions  between  the  atom  and  the  coherent  field.  B 
is  shown  that  the  qualitative  features  of  these  new  dis¬ 
tributions  can  be  predicted  from  the  energy-level  dia¬ 
gram  of  the  atom-cavity  system.  The  net  probability 
of  the  system  gaining  a  coherent  or  cavity  photon  is  cal¬ 
culated  by  integrating  over  the  emitted  spontaneous  fre¬ 
quencies.  The  equivalence  of  this  approach  to  the  meth¬ 
od  of  computing  probabilities  by  integrating  over  time  is 
demonstrated  by  using  Rarseval's  theorem. 
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California  Inst.;  of  Tech.  Seisraological  Lab. ,  Pasadena. 

SEISMIC  RESULTS  FOR  GN(»(E  AS  OBSERVED  BY  THE 
CALTECH  NETWORK,  by  G.  Dewart,  [1965]  fSfc.  incl. 
diagr.  Ubles,  refs.  (AF06R-66'2234)  (AF  49(638)910) 
AD  624547  Unclassified 

The  underground  nuclear  explosion  Gnome  was  recorded 
at  several  stations  of  the  Caltech  network  with  P  ampli¬ 
tudes  as  large  as  or  smaller  than  reported  by  Romney 
for  liogan  and  Blanca..  Since  large  amplitudes  were  re¬ 
ported  for  propagation  to  the  east  the  hypothesis  is  ad¬ 
vanced  that  a  more  severe  shadow  zone  effect  exists  for 
propagation  to  the  west  due  to  different  structure  of  the 
mantle  in  the  low  velocity  layer.  (Contractor's  abstract) 
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California  Inst,  of  Tech.  Seismological  Lab. ,  I^sadena.. 

A  PROCEDURE  FOR  SOURCE  STUDIES  FROM  SPEC- 
TRUMS  OF  LONG- PERIOD  SEISMIC  BODY  WAVES,  by 
A.  Ben-Menahem,  S.  W.  Smith,  and  T.  -L.  Teng. 
[1965]  [33]p.  incl.  diagrs.  tables,  refs.,  (AFOSR-65- 

2913)  (AF  49(638)1337)  AD  617039  UncUssilled 

Also  published  In  Bull..  Seismol.  Soc.  Amer. ,  v.  55: 
5ffTi235,^pr.  1965. 

The  well-known  first  motion  method  of  Nakano  and 
Byerly  is  extended,  generalized  and  combined  with  re¬ 
cent  new  ideas  in  body  wave  theory  in  order  to  set  up  a 


routine  procedure  for  ejaractiqg  cource  parameters 
from  spiral  analysts  of  isolated  P  and  S  pulses  re¬ 
corded  at  a  net  of  standardized  stations  aronad  a  non- 
shallow  scar  *e.  The  method  consists  of  compessstiog 
the  observed  eiwctrums  for  Instrumental  and  propnga- 
tional  effects.  combined  study  of  the  resulting  radla- 
lion  patterns,  initial  phases,  and  the  inBial  amplitudes 
will  render  informalion  regarding  the  spatial  and  tem¬ 
poral  nature  of  deep  and  intermediate  earthquake 
sources  as  seen  through  the  spectral  windonr  of  10-100 
sec..  The  shorter  periods  can  be  used  lor  source  stud¬ 
ies  only  if  an  accurate  sUtion  correction  is  available. 
(Contractor’s  abstract) 
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California  Inst,  of  Tech.  Seismological  Lab. ,  Ihisadeta.. 

RELATIONSHIP  BETWEEN  SESMICITY  AND  GEO¬ 
LOGIC  STRUCTURE  IN  THE  SOUTHERN  CAUFORNIA 
REGION,  by  C.  R.  AUen,  P.  St.  Amand  and  others. 
|1965]]45)p.  incl.  diagrs.  tables,  refs.  (AFOSR-65- 

2914)  (In  cooperation  with  Naval  Ordnance  Test  Station, 
China  Lake,  Calif. )  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1337  and 
National  Science  Foundation)  AD  621721 

Unclassified 

Also  published  in  Bull.  Seismol.  Soc.  Amer. ,  v,.  55: 

Aiig:  1965. 

Data  from  10, 126  -sirtbquakes  that  occurred  in  the 
southern  California  region  between  1934  and  1963  have 
been  synthesized  in  the  attempt  to  understand  better  their 
relationship  to  regional  geologic  structure,  which  is  here 
dominated  by  a  system  of  faults  related  mainly  to  the 
San  Andreas  system.  Most  of  these  faults  have  been 
considered  'active*  from  physiographic  evidence,  but 
both  geologic  and  short-term  seismic  criteria  for 
'active'  versus  'inactive'  faults  are  geiici-vlly  inade¬ 
quate. 
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California  Inst,  cd  Tech.  Seismological  Lab. ,  Pasadena.. 

SURFACE  WAVE  RADIATION  PATTERN  AND  SOURCE 
MECHANISM  OF  THE  SEPTEMBER  1,  1962,  IRAN 
EAT.THPUAKE,  by  F.  T.  Wu  and  A.  Ben-Menahem. 
[1965]  [7]p.  incl.  diagrs.  Ubles,  refs.  (AFOSR-65- 

2915)  (AF  49(638)1337)  AD  621761  UncUssified 

Also  published  in  Jour.  Geophys.  Research,  v.  70; 
3943-3949,  Aug.  1965. 

Surface  waves  recorded  at  sUtions  surrounding  the  Iran 
earthquake  of  Sept.  1,  1962,  were  Fourier -analyzed; 
the  amplitudes  were  corrected  for  instrumenUl  response, 
geometric  spreading,  and  absorption  and  are  presented 
as  a  function  of  azimuth  and  frequency.  The  patterns 
thus  derived  are  compared  with  theoretical  radiation 
patterns  for  different  source  types,  orienUtion  of  mo¬ 
tion  vectors,  and  other  parameters.  It  is  found  that  the 
source  of  the  Iran  earthquake  can  be  represented  as  a 
double  couple  equivalent  to  a  sinistral  reverse  shear 
fault  with  strike  N  80"  W,  dip  78"  to  the  southwest, 
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slip  angle  63°  and  a  depth  ol  11  km.  This  solution 
agrees  well  with  the  conclusion  obtained  from  a  first  mo¬ 
tion  study.  It  is  remarkable  that  solutions  obtauied  over 
such  a  wide  frequency  range  conform  to  each  other. 
(Contractor's  abstract) 
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California  Inst,  of  Tech.  Seismological  Lab. ,  Pasadena. 

ATTENUATION  OF  SEISMIC  ENERGY  IN  THE  UPPER 
MANTLE,  by  D.  L.  Anderson,  A.  Ben-Menahem,  and 
C.  B.  Archambeau.  [1965]  [8]p.  incl.  diagrs.  tables, 
refs.  (AFOSR-65-2916)  (AF  49(638)1337)  AD  616476 

Unclassitied 

Also  published  in  Jour.  Geophys.  Research,  v.  70: 
1^41-1446,  Mar.  15,  1965 

The  amplitude  attenuation  and  phase  dispersion  for  Love 
and  Rayleigh  waves  in  the  period  range  50  to  300  sec  is 
determined  from  2  earthquakes  by  digital  techniques.  A 
distribution  of  Q,  or  anelasticity,  is  determined  for  the 
upper  mantle  which  satisfies  the  amplitude  decay  data 
for  Love  and  Rayleigh  waves  and  which  is  consistent 
with  available  b^y  wave  data.  An  argument  is  made 
for  a  longitudinal  wave  Q  ol  about  2. 4  to  2. 6  times  the 
Q  for  shear  waves.  This  implies  t!ut  very  small  losses 
are  involved  in  pure  compression  compared  to  the 
losses  in  shear.  This  is  an  argument  against  the  im¬ 
portance  of  certain  mechanisms,  such  as  thermoelastic 
losses.  In  the  mantle.  The  Q  for  shear  waves  in  the 
upper  400  km  of  the  mantle  seems  to  vary  from  about 
50  to  about  150.  The  Q  for  mantle  Rayleigh  waves  is 
greater  than  the  Q  for  mantle  Love  waves,  both  theo¬ 
retically  and  experimentally.  However,  it  is  predicted 
that  QR  becomes  less  than  QL  at  some  period  shorter 
than  50  sec,  the  ctossover  period  being  diagnostic  of  the 
thickness  of  the  'Q  crust'  or  lithosphere.  (Contrac¬ 
tor's  abstract) 
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California  Inst.,  of  Tech.  Seismological  Lab. ,  Pasadena. 

SEISMIC  DIGITAL  DATA  ACQUISITION  SYSTEMS,  by 
S.  W.  Smith.  [1965]  [6]p.  incl.  diagrs.  (AFOSR-65- 
2918)  (AF  49(638)1337)  AD  618780  Unclassified 

Presented  at  Symposium  on  Theory  and  Computers, 
Moscow  and  Leningrad  (USSR),  May  15-21,  1964. 

Also  published  in  Rev.  Geophys.,  v.  3.  151-156,  Feb. 

T5«S. - 

Two  digital  seismograoh  systems  in  current  operation 
are  described.  Together  they  provide  high  quality  data 
for  experimental  studies  of  earth  tides,  free  oscillations, 
surface  waves,  and  teleseismic  body  waves.  A  bi  oad- 
band  system  sampling  3  components  10  times  per  sec 
covers  the  frequency  range  between  0.  003  and  3.  0  cps, 
and  a  long-period  sys'em  sampling  each  of  10  channels 
every  15  sec  covers  the  range  between  0.  0  and  0.  01  cps. 
The  broad-band  system  can  be  used  to  simulate  any  de¬ 
sired  standard  seismograph  and  provides  greater  dy¬ 
namic  range  and  more  flexibility  than  most  existing 


seismographs.  The  long-period  system  is  currently 
‘oeing  used  for  a  free  oscillation  experiment  in  which 
strain  and  pendulum  seismographs  record  together. 
(Contractor's  abstract) 
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California  Inst,  of  Tech.  Seismological  Lab. ,;  Pasadena. 

DETERMINATION  OF  SOURCE  PARAMETERS  BY  AM¬ 
PLITUDE  EQUAUZATION  OF  SEISMIC  SURFACE 
WAVES.  2.  RELEASE  OF  TECTONIC  STRAIN  BY  UN¬ 
DERGROUND  NUCLEAR  EXPLOSIONS  AND  MECHA¬ 
NISMS  OF  EARTHQUAKES,  byM.  N.  ToksOz,  D.  G. 
Harknder,  and  A.  Ben-Menahem.  [1965]  [16]p.  incl. 
diagrs.  Ubles,  refs.  (AFOSR-65-2921)  (AF  49(638)- 
1337)  AD  613864  Unclassified 

Also  published  in  Jour.-  Geophys.  Research,  v.  70: 
907-922,Teb.  15,  1965. 

The  radiation  patterns  of  Love  and  Rayleigh  waves  from 
J-nuclear  explosions  are  studied  to  determine  the  nature 
of  the  asymmetry  of  radiation  and  the  mechanism  of 
Love  wave  generation.  From  a  comparative  study  of 
different  explosions  it  is  reasoned  that  the  Love  w  "os 
are  generated  at  the  source  of  the  explosion  The  source 
function,  represented  as  the  superimposition  of  an  iso¬ 
tropic  dilatational  component  due  to  the  explosion  and  a 
multipolar  component  due  to  the  release  ol  tectonic 
strain  energy,  is  consistent  with  the  observed  radiation 
patterns  and  the  amplitude  spectrums  The  amount  of 
seismic  energy  due  to  the  strain  release  is  computed. 

In  son.e  cases  it  is  found  that  this  energy  may  be  due  to 
the  relaxation  of  the  pre-stressed  medium  by  the  explo¬ 
sion-formed  cavity,  It  has  been  concluded  that  the  ex¬ 
plosion  must  have  triggered  some  other  strain  release 
mechanism,  such  as  an  earthquake.  The  amplitude 
equalization  method  Is  i  .'plied  to  surface  waves  from 
an  earthquake  to  determine  the  source  parameters. 
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Cn'-ifornia  Inst,  of  Tech.  Seismological  Lab. ,  Pasadena. 

UPPER  MANTLE  STRUCTURE  OF  WESTERN  NORTH 
AMERICA  FROM  APPARENT  VELOCITIES  OF  P 
WAVES,  by  M  Niazl  and  D.  L.  Anderson.  May  1965, 
33p.  incl.  diagrs.  tables,  lefs  (Contribution  no.  1346) 
(AFOSR-66-0U7)  (AF  49(638)1337)  AD  616298 

Unclassified 

Also  [xiblished  in  Jour.  Geophys.  Research,  v.  70. 
4553^4640,  Sept.  15,,  1965. 

Variation  of  the  compressional  velocity  with  depth  in  the 
C-region  of  the  upper  mantle  in  Western  North  America 
is  studied.  Apparent  velocities  of  first  arrivals  across 
the  Tonto  Forest  ,4rray  in  Arizona  wer“  determined  for 
about  70  shallow  focus  earthquakes.  The  epicenters 
range  from  10°  to  30°  in  distance  and  are  mostly  south 
of  the  array  The  method  gives  the  slope  of  the  travel 
time  curve  directly,  the  parameter  required  for  a  ve¬ 
locity-depth  determination.  For  this  distance  range  it 
IS  found  that  although  the  slope  of  the  P  travel  time 
curve  decreases  substantially  with  distance,,  1,  e. ,; 
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increasing  apparent  velocity,  the  variation  is  not  uni¬ 
form.  Two  relatively  abrupt  changes  are  observed  at 
distances  of  about  17°  and  24°.;  These  are  most  readily 
interpreted  as  two  second  order  discontmuities  in  the 
region  of  the  mantle  above  1000  km.  Assuming  an 
average  crustal  structure  as  derived  from  seismic  re¬ 
fraction  measurements  and  taking  the  uppermost  200  km 
of  the  mantle  given  by  Gutenberg  or  Jeffreys,  various 
possibilities  are  explored  for  the  form  of  variation  of 
the  P  wave  velocity  with  depth.  The  discontinuities  in 
the  rate  of  change  of  velocity  with  depth  which  cause  the 
observed  breaks  in  the  apparent  velocity  curve  are 
found  to  be  at  depths  of  about  320  and  640  km.  Although 
no  absolute  times  are  required  in  the  method  the  travel 
times  for  the  various  derived  models  are  computed  and 
compared  with  standard  tables.  (Contractor's  abstract) 
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California  Inst,  of  Tech.,  Seismologlcal  Lab. ,  Pasadena.. 

A  NOTE  ON  THE  EXISTENCE  OF  RELATIVE  MAXIMA 
AND  MINIMA  ON  PHASE  VELOCITY  CURVES,  by  E.  N. 
Thrower  and  D.  G.  Harkrider.  [1965]  f4lp.  incl.  diagrs, 
(AFOSR-66-0425)  (AF  49(638)1337)  AD  627169 

Unclassified 

Also  published  in  Bull.  Seismol.  Soc.  Amer. ,  v.  55: 
97l-97'4,  Dec.  1S65. 

Phase  and  group  velocity  dispersion  curves  for  funda¬ 
mental  Rayleigh  v'aves  liave  been  computed  with  more 
precision  than  previously  attempted.  The  new  curves 
show  a  relative  minimum  In  phase  velocity  at  periods 
near  50  sec  for  4  perturbed  Gutenberg  continental 
models.  (Contractor's  abstract) 
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California  Inst,  of  Tech..  Seismologlcal  Lab. ,  Pasadena. 

CRUSTAL  STRUCTURE  IN  EAST  ANTARCTICA  FROM 
SURFACE  WAVE  DISPERSION,  by  G.  Dewart  and  M.  N. 
Toksbz.  [1965]  [13]p.  ir:cl.  diagrs.  Uliles,  refs.. 
(AFOSR-66-0426)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)1337  and  Natio¬ 
nal  Science  Foundation)  AD  628463  Unclassified 

Also  published  in  Geophys.  Jour.  Roy  Astronom.  Soc. , 

The  structure  of  the  Earth's  crust  and  the  upper  mantle 
in  East  Antarctica  aie  investigated  using  the  dispersion 
properties  of  both  the  Love  and  the  Rayleigh  waves. 

The  group  velocities  of  surface  waves  between  15  and  70 
sec  periods  are  measured  over  several  paths  crossing 
Antarctica  from  Sanduich  Arc  and  Drake  Passage  '.o 
stations  of  Wilkes  and  Mirny.  Theoretical  dispersion 
curves  are  computed  for  various  crust  end  upper  mantle 
models.  The  structure  that  fits  the  Rayleigh  and  Love 
wave  data  equally  well  is  characterized  by  a  42  km  thick 
crust  and  low  (7. 85  km  sec j  sub  Moho  velocities..  The 
average  thickness  of  the  ice  layer  over  East  Antarctica,, 
between  Princess  Martha  Coast  and  Wilkes  Station,  is 
determined  to  be  about  3  km.  The  general  problem  of 


non-uniqueness  in  group  velocity  inversion  is  also 
discuss^.  (Contractor's  abstract) 


232 

California  Inst,  of  Tech.  [Seismologlcal  Lab.  ]  Pasadena. 

THE  Sa  PHASE  FROM  THE  HINDU  KUSH  EARTHQUAKE 
OF  JULY  6,  1962,  by  J.  N.  Brune.  [1965]  [15]p.  incl. 
diagrs.  table,  refs.  (AFOSR-e6-2401)  (Sponsored 
jointly  by  Air  Force  Cambridge  Research  Laboratories, 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)1337  and  U.  S.  Coast  and  Geodetic  Survey) 

AD  638278  UncUssifted 

Also  published  in  Pure  and  Appl.  Geophys. .  v.  62. 

81-85,  1965, 

The  Hindu  Kush  earthquake  uf  July  6,  1962  produced  an 
Sa  phase  (vertical  component  or  Rayleigh  type)  which 
was  clearly  recorded  at  stations  in  North  America  In 
the  distance  range  90°  to  110°.  The  propagation  of  this 
phase  is  studied  in  detail,  both  by  the  usual  method  of 
measuring  velocity  of  first  arrival  and  also  by  determin¬ 
ing  group  velocities  from  the  derivative  of  the  phase  of 
the  Fourier  transform  (in  the  period  range  20  to  80 
seconds).  The  energy  in  the  &  phase  propagates  in  a 
manner  intermediate  between  that  of  a  single  ray  and 
that  of  a  single  isolated  mode.  The  expected  interfer¬ 
ence  effects  which  vary  as  a  function  of  distance  are 
observed  and  complicate  a  straight-forward  measure¬ 
ment  of  group  velocities.  The  results  are  most  relia¬ 
ble  if  only  the  group  velocities  corresponding  to  parts 
of  the  spectra  with  relatively  high  amplitudes  are  used. 
The  results  show  a  regional  variation  in  the  velocity  of 
the  Rayleigh  type  Sa  for  continental  areas,  being  higher 
under  shield  areas  than  under  areas  of  more  recent 
tectonic  activity.  The  results  are  compared  with  theo¬ 
retical  calculations  for  the  Gutenberg,  Jeffreys-Bullen 
and  Canadian  Shield  models  of  the  Earth  and  the  results 
Indicate  regional  variations  in  shear  velocity  In  the 
upper  mantle  extending  to  depths  of  several  hundred 
km  under  continents.  (Contractor's  abstract) 


233 

California  Inst,  of  Tech.  Seismologlcal  Lab. ,  Pasadena. 

MECHANISM  OF  DEEP  EARTHQUAKES  FROM  SPEC- 
TRUMS  OF  ISOLATED  BODY-WAVE  SiGNALS.  1. 

THE  BANDA  SEA  EARTHQUAKE  OF  MARCH  21,  1964, 
byT. -L.  Teng  and  A.  Ben-Menahem.  [1965]  [14]p. 

Incl.  diagrs.  table,  refs.  (AFOSR-66-0465)  (AF  49- 
(638)1337)  AD  626242  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  70: 
5157.51’(6,  Oct,  15,  1965. 

Spectrums  of  tcleselsmic  body  waves  have  been  ob¬ 
tained  for  the  period  lange  20-100  sec  from  the  records 
of  a  group  of  USCCS  standardized  seismograph  stations 
around  the  source  of  a  deep-focus  earthquake  in  the 
Banda  Sea.  Corrections  were  applied  for  all  the  fac¬ 
tors  which  took  part  in  shaping  the  waveform  of  the 
signal  during  the  course  of  propagation,  and  the  spec¬ 
trums  were  extrapolated  to  the  vicinity  of  the  source 
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according  to  the  equalization  procedure  described  in  a 
previous  paper..  Radiation  patterns  drawn  from  the 
corrected  P  wave  spectrums  over  the  above  period  range 
show  that  the  spatial  factor  of  the  source  function  is  in¬ 
dependent  of  frequency  up  to  0. 1  cps.  Through  a  com¬ 
parison  of  the  empirical  radiation  patterns  with  those 
calculated  from  an  assumed  double-couple  point  source, 
it  was  possible  to  determine  the  source  parameters. 
These  are  in  good  agreement  with  the  solution  furnished 
by  first  motions.  Similar  results  from  S  waves  confirm 
the  double-couple  assumption.  All  the  corrected  spec¬ 
trums  confirm  the  theory  that  the  gross  structure  of  the 
source  time  function  is  of  the  form  (1  —  e"^/'’)H(t),  with 
0  -  r  s  10  sec.  From  the  equalized  amplitudes,  a  quan¬ 
tity  Lods  (source  displacement  times  the  area  of  a  vir¬ 
tual  fault  plane),  is  found  to  be  0. 125  km^.  Further,  by 
the  concept  of  eqi  ivalent  source  theory,  a  virtual  mo¬ 
ment  of  a  volur.te  source  can  be  deduced  which  leads  in  a 
simple  way  to  the  total  energy  of  the  source.  (Contrac¬ 
tor's  abstract) 
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California  Inst,  of  Tech.  Seismologlcal  Lab. ,  Pasadena.. 

OBSERVED  ATTENUATION  AND  Q  VALUES  OF  SEIS¬ 
MIC  SURFACE  WAVES  IN  THE  UPPER  MANTLE,  by 
A.  Ben-Menahem.  [1965]  [ll]p.  incl.  diagrs.  tables, 
rels.  (AFOSR.66-0467)  (AF  49(638)1337)  AD  625959 

Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.,  70: 
4541-46S1,  Sept'.  15,  1965. 

Attenuation  coefficients  and  Q  values  of  Love  and  Ray¬ 
leigh  waves  in  the  period  range  50-330  sec  have  been 
derived  from  the  amplitude  spectrums  of  these  waves. 
Data  were  obtained  from  surface  wave  signals  of  12 
earthquakes  recorded  at  Pasadena  and  some  other 
USCGS  standardized  stations  on  a  variety  of  seismo¬ 
graphs.  The  resulting  absorption  parameters,  as 
determined  from  all  seismic  events,  show  a  mean  scat¬ 
ter  of  about  10%.  Nevertheless,  data  from  each  event 
indicate  a  systematic  higher  attenuation  (lower  Q)  for 
Love  waves  than  for  Rayleigh  waves.  The  attenuation 
coefficients  for  both  waves  tend  to  increase  almost 
linearly  with  frequency,  and  the  corresponding  Q  func¬ 
tions  are  slowly  varying  in  the  period  range  50-150  sec, 
with  mean  values  QL  =  105  and  QR  =  145.  In  contradis¬ 
tinction  to  the  phase  velocities,  there  is  not  evidence  yet 
for  a  perslstem  difference  in  attenuation  of  mantle  sur¬ 
face  waves  under  oceans  and  continents. 
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California  Inst,  of  Tech.  Seismologlcal  Lab. ,  Pasadena.- 

REGIONAL  SEISMICITY  AND  SEISMIC  WAVE  PROPA¬ 
GATION  FROM  RECORDS  AT  THE  TONTO  FOREST 
SEISMOLOGICAL  OBSERVATORY,  PAYSON,  ARIZONA, 
by  S.  J  Duda.  [1965]  [35]p.  mcl.  diagrs.  tables,  refs. 
(AFOSR-66-2407)  (Sponsored  jointly  by  Air  Force 
Cambridge  Research  Labs. ,  and  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)1337)  AD  316618 

Unclassified 


Also  published  in  Ann.  Geophys. ,  v.,  18:  365-397,  1965. 

The  records  of  the  Tonto  Forest  Seismologlcal  Obserra- 
tory  near  Payson,  Ariz. ,.  were  used  to  investigate  the 
applicability  of  an  array  station  for  the  study  of  local 
seismicity  and  seismic  wave  propagation  at  short  epi- 
central  distances..  Inferences  are  drawn  about  t.he  seis¬ 
micity  of  Ariz.  and  the  characteristics  are  given  for  2 
earthquake  sequences,  in  Imperial  County,  Calif,  and 
in  Baja.Calif.  The  records  of  the  earthquakes  and  a  se¬ 
lection  of  quarry  blasts  are  used  lor  the  study  of  the 
propagation  of  crustal  waves. 
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California  U.  Dept.,  of  \stronomy,  Berkeley. 

THERMODYNAMICS  OF  A  SOLAR  COMPOSITION 
GASEOUS  MIXTURE,  by  M.  S.  Vardya.  [1965]  [9]p. 
mcl.  tables,  refs.  (AFClSR-65-2199)  (AF  AFOSR-63- 
171)  AD  625535  Unclassified 

Also  published  in  Monthly  Notices  Roy.  Astronom.  Soc. 
v.  129:  205-213,,  Oct.,  1965. 

Computation  of  several  thermodynamic  quantities  were 
carried  out  for  a  gaseous  mixture  of  solar  photospheric 
chemical  composition  containing  hydrogen  in  5  states 
H2''’,  H2,  H,  H"  and  H''')-helium  and  16  other  elements 
in  multiple  ionization  states  and  with  radiation  effects 
included.  The  discrepancy  on  various  thermodynamic 
quantities  of  the  neglect  of  H2'^  and  H',  of  metals  and 
of  radiation  pressure  were  estimated.  (Contractor's 
abstract) 
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Calitorma  U.  [Dept,  of  Astronomy]  Berkeley.. 

STUDIES  IN  STELLAR  EVOLUTION.  I.  THE  INFLU¬ 
ENCE  OF  INITIAL  CNO  ABUNDANCES  IN  A  STAR  OF 
MASS  2.  3,  by  P.  Bodenheimer,  .1.  E.  Forbes  and 
others.  |’965l|21]p.  mcl.  diagrs.  tables,  refs. 
(AFOSR-65-2818)  |AF  AFOSR-b3-171]  AD  627966 

Unclasiified 

Also  published  in  Astrophys.  Jour.,;  v.  141:-  1019- 1042,- 
Apr.  196?. 

A  series  of  evolutionary  sequences  ha\  j  been  cilcu- 
lated  for  a  configuration  of  mass  2.  3  nagnitude.  They 
cover  late  pre-main-sequence  and  main-sequence  evo¬ 
lution  and  differ  in  their  initial  chemical  compositions. 
Sequence  I  begins  with  concentrations  of  C,  N,  and  O 
similar  to  ob.served  atmospheric  values  published  for 
stars  predo.mlnantly  of  Population  I.  The  C 'N  and  O  N 
ratios  are  considerably  m  excess  of  their  equilibrium 
values,  and  there  is  found  to  be  a  pre-main-sequence 
adjustment  period  of  carbon  burning  cau.aing  an  addi¬ 
tional  pre-main-sequence  dip  in  luminosi'y  on  the 
Hertzsprung-Russell  diagram.  Sequence  IV  shows  tliat 
le  dip  becomes  less  marked  if  the  total  heavy-clement 
concentration  is  reduced.  Sequence  II  begins  with  near¬ 
ly  equilibrium  abundances  of  and  N*’  and  the  car¬ 
bon  dip  is  not  seen.  Sequence  III  illustrates  the  effect 
of  increasing  the  0/N  ratio  and  confirms  that  O*®  is 
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only  very  gradually  converted  to  CN  isotopes.  The  phys¬ 
ical  approaches  and  approximations  used  m  these  cal¬ 
culations  are  described  in  a  series  of  appendices.  They 
are  interded  to  supplement  the  basic  discussion  of  the 
numerical  technique.  Thev  treat  the  equation  of  state, 
oixicity,  chemical  composition  changes  due  to  hydrogen 
burning,  chemical  homogenization  of  convective  regions 
and  the  obtaining  of  a  starting  configuration  for  an  evo¬ 
lutionary  sequence.,  (Contractor's  abstract) 
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California  U.  Dept,  of  Astronomy,  Berkeley. 

[ATMO'JPHERIC  MODELS  OF  THE  CENTRAL  STARS 
OF  PLANETARY  NEBULAE]  Atomospharen  von  Zen- 
tralsternen  planetarischer  Nebel  !♦,  by  K.-H.  B5hm 
and  W.  Deinzer.  [1965]  [19 jp.  incl.  diagrs.  tables, 
refs.  (AFOSR-66-0371)  (AF  AFOSR-63-171) 

AD  641291  Unclassified 

Also  published  in  Zeitschr.  Astrophys. ,  v.  61-'  1-19, 
1965.  ~ 

The  calculation  of  atmospheric  models  for  the  central 
stars  of  planetary  nebulae  is  discussed.  The  determi¬ 
nation  of  the  effective  temperature  T^jj  and  the  surface 
gravity  g  for  these  stars  is  based  on  O'  Dell's  (1963) 
recent  data.  A  Fortran  program  was  developed  for  the 
purpose  of  solving  simultaneously  the  equations  of  hy¬ 
drostatic  and  of  nongrey  radiative  equilibrium.  The 
program  includes  the  calculation  of  the  monochromatic 
absorption  coefficients  due  to  H,  Hel,  Hell,  CIII,  CIV, 
Kill,  NIV,  NV,  OIII,  OIV,  OV,  NeU,  Nelll,  NelV,  NeV. 
R.idlatiun  pressure  was  taken  Into  account..  The  equa¬ 
tions  of  nongrey  radiative  equilibrium  are  solved  'oy 
Lucy's  (1964)  iteration  method;  this  Is  espeiially  con¬ 
venient  if  electron  scattering  becomes  important. 


The  theoretical  depletion  as  a  function  of  position  on  the 
main  sequence  agrees  well  with  the  genera!  trend  of  the 
observations,  for  calculations  based  both  on  the  solar 
mass-luminosity  relation  and  on  the  mass-luminosity 
relation  that  has  been  observed  for  the  Hyades.  (Con¬ 
tractor's  abstract) 
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California  U..  Dept.:  of  Astronomy,  Berkeley. 

STUDIES  IN  STELLAR  EVOLUTION.  III.  THE  CALCU- 
LATICW  OF  MODEL  ENVELOPES,  by  L.  Henyey,  M.  S.. 
Vardya,  and  P.  Bodenheimer.  [1965]  Up.  incl.  dlays. 
refs.  (AFOSR-66-1271)  (AF  AFOSR-63-171) 

AD  64)297  UncUssifled 

Also  published  in  Astrophys.  Jour.,  v.  142-  841-B54, 


The  formal  theory  underlying  existing  techniques  for 
representing  the  superadiabatic  layers  in  convective 
envelopes  was  re-examined.  Particular  emphasis  was 
placed  on  the  discussion  of  points  of  uncertainty  and 
possible  controversy.  The  analysis  was  carri^  out  in 
a  form  which  permits  the  formulation  of  certain  con¬ 
stants,  the  arbitrariness  of  whose  values  represents 
the  inherent  uncertainty  in  the  theory.  Parallel  calcu¬ 
lations  based  on  different  values  of  these  constants  lead 
to  a  quantitative  evaluation  of  their  effect  upon  evolu¬ 
tionary  tracks  in  the  Hertzsprung-RusseU  diagram. 
Marked  effects  result  from  uncertainties  in  the  ratio  of 
mixing  length  to  scale  height  and  possibly  from  inade¬ 
quate  knowledge  concerning  opacities  at  low  tempera¬ 
tures.  (Contractor's  abstract) 
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California  U.  Dept,  of  Astronomy,  Berkeley. 

STUDIES  IN  STELLAR  EVOLUTION.  H.  LITHIUM 
DEPLETION  DURING  THE  PRE-MAIN-SECUENCE 
CONTRACTION,  by  P.  Bodenheimer.  [1965]  [ll]p. 
incl.  diagrs.  tables,  refs.  (AFO6R-66-0383) 

(AF  AFOSR-63-171)  AD  629682  UncUssifled 

Also  published  in  Astrophys.  Jour. ,  v.  142:  451-461,. 
Aug.  15,  1965. 

Pre-main-sequence  theoretical  evolutionary  tracks  have 
been  calculated  for  configurations  of  6  different  masses 
between  500  and  1200  soUr  masses  In  order  to  deter¬ 
mine  the  extent  to  which  lithium  Is  destroyed  In  the  con¬ 
vective  envelopes  as  a  function  of  mass.  The  evolu¬ 
tionary  sequences  are  started  with  an  initial  amount  of 
lithium  based  on  observed  abundances.  .At  each  time 
step  in  the  calculation,  reaction  rates  are  calcuUted  in 
detail,  and  the  resulting  chemical  compositions  are 
homogenized  over  the  convective  envelope.  The  evolu¬ 
tionary  tracks  are  carried  over  to  the  main  sequence  In 
order  to  provide  a  basis  for  comparison  with  recent  ob¬ 
servations  of  lithiu.n  abundances  in  main-sequence  stars 
in  the  Hyades  cluster  and  in  the  soUr  neighborhood. 


California  U.  [Dept,  of  Astronomy]  Berkeley. 

THE  TIME  EVOLUTION  OF  AN  H  U  REGION,  by  W.  G. 
Mathews.  [1965]  [21]p.  incl.  diagrs.  tables,  rrfs. 
(AFOSR-66-1582)  (AF  AFOSR-63-171)  AD  641298 

UncUssifled 

Also  published  in  Astrophys.  Jour.,  v.  142;  1120- 

1140,  Oct.  1,  1665. 

The  dimensions  of  Strbmgren  spheres  when  stelUr 
bUck-body  radiation  is  first  saturated  by  recombina¬ 
tions  are  compared  to  the  dimensions  of  Strbmgren 
spheres  in  pressure  equilibrium.  The  time  scales  for 
the  formation  of  these  spheres  are  compared  with  the 
turn-on  time  for  the  stelUr  ultraviolet  luminosities  and 
the  lifetimes  of  various  stars  on  the  main  ’sequence.  The 
mean  absorption  coefficient  for  ionizing  hydrogen  and 
the  mean  photon  energy  are  evaluated  as  functions  of  op¬ 
tical  depth  at  the  Lvman  limit.  The  equations  of  hydro¬ 
dynamics  with  radiative  transfer  and  cooling  by  [OH] 
radUtion  are  differenced.  A  detailed  numerical  solu¬ 
tion  is  made  for  a  30  »  star  that  moves  onto  the  main 
sequence  with  the  effective  temperature  and  ultraviolet 
photon  luminosity  determined  from  accurate  pre- main- 
sequence  evolution  tracks  of  Bodenheimer.  On  the 
main  sequence  T*  =  41958" K  and  2  =  8. 75  x  10^® 
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ultraviolet  photons/sec.  The  star  Is  i  ssumed  to  lorm 
in  an  Infinite  medium  of  neutral  hydrogen  at  rest  at 
100°K,  The  complete  run  of  gas  velocity,  density,  tem¬ 
perature,  pressure,  degree  of  ionization,  photon  flux, 
and  optical  depths  are  given  at  time  t  =  0. 919  x  1(H, 

3. 07  X  10^  and  6. 16  x  10^  years.  It  is  found  that  a  sharp 
maximum  in  the  gas  temperature  follows  the  ionization 
front.  The  cooling  by  [On]  radatiun  immediately  behind 
the  front  and  the  gra^l  rise  in  the  equilibrium  ‘.em- 
perature  observed  outward  from  the  star  kee;.  the  ve¬ 
locity  of  most  of  the  ionized  gas  in  the  HD  region  v  0  1 
km/sec.  At  t  =  6. 16  x  10^  years  a  strong  shock  is  mov¬ 
ing  ahead  of  the  ionization  front  into  the  neutral  gas.  Al¬ 
lowances  for  cooling  in  the  neutral  gas  and  magnetic 
fields  are  not  made.  (Contractor's  abstract) 
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California  U.  Oept.  of  Astronomy,  Berkeley.. 

PRESSURE  BROADENING  AND  OPACITY  IN  THE  Mj’.’ 
STAR  HDggqjg,  by  M.  S.  Vardya  and  K.  -H.  Bbhm. 
[1965]  6p.  Incl.  diagrs.  table,  refs.  (AF06R-66-1592) 
(AF  AF06R-63-171)  AD  641295  UnclassUied 

Also  published  in  Monthly  Notices  Roy..  Astronom.  Soc. , 
^131;  84-44,  <)ct.-Dec.  1965. 

The  possibility  that  unknown  sources  of  opacity  may  ex-- 
Ist  in  the  M2V  spectral  class  star,  HD95735,  has  been 
Investigated.  The  factor  by  which  the  known  sources  of 
opacity  should  be  multiplied  to  obtain  the  opacity  ob¬ 
taining  in  the  star  is  estimated  by  comparing  the  total 
pressure  obtained  from  model  atmosphere  and  that  from 
pressure  broadened  wings  of  X4227  line  of  Cal.  This 
factor  is  close  to  unity  if  the  effective  temperature  of 
the  star  is  about  3400'  K,  and  it  increases  for  lower 
elfectlve  temperatures  The  effect  of  metal  abundance 
has  also  been  considered. 
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California  U.  Dept,  of  Astronomy,  Berkeley. 

PRESSURE  DISSOCIATION  AND  MOLECULAR  HYDRO¬ 
GEN,  by  M.  S.  Vardya.  [1965]  [6]p.  incl.  tables,  refs. 
(AF06R'66-15g3)  (AF  AF06R-63-171)  AO  641296 

Unclassified 

Also  published  in  Monthly  Notices  Roy.  Astronom.  Soc. , 
V..  129:  345-350,  Feb.  1965. 

The  partition  functions  for  molecular  hydrogen,  with  an 
estimate  of  pressure  dependence  included,  were  calcu¬ 
lated,  using  extension  of  Heitler- London  theory  to  3 
electron  system.  These  partition  functions  were  used  to 
evaluate  the  equilibrium  constants  and  Internal  energies 
for  H,  as  a  function  of  temperature  and  pressure..  Ta¬ 
bles  a  partition  functions,  equilibrium  constants  and  in¬ 
terna'  energies  have  been  given  for  T  =  1000”  to  15000”K 
and  for  pressures  as  high  as  7.  7  x  10®  dyn/cin®.. 
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California  U..  Dept,  of  Chemistry,  Berkeley.. 

INFRARED  SPECTRUM  AND  VIBRATIONAL  ASSIGN¬ 
MENT  FOR  CHLOTINE  MONOXIDE,  CI2O,  by  M.  M. 
Rochkind  and  G.  C.  Pimentel.  [1965]  [8jp.  incl.  diagrs. 
tables,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)944  and  National 
Science  Foundation)  Unclassified 

Pubhshed  in  .Jour..  Chem  hys. ,  v.  42:  1361-1368, 

Feb.  15,  14S&. 

Infrared  sludies  of  chlorine  monoxide  (O^®  and  O^®)  in 
the  region  200-4000  cm~^  for  both  gas  and  condensed 
phases  are  presented.  The  spectra  require  reassign¬ 
ment  of  the  stretching  fundamentals  and  reveal  the  pre¬ 
viously  unknown  bending  fundamental.  The  new  assign¬ 
ment  (solid  pliase.  -j  =•  630.  7,  -'2  ■  ®®S-  *'3  "  8 

cm"*)  results  in  a  new  value  for  the  Cl-Obond  stretch¬ 
ing  force  constant,  K^,  -  2.  75  mdyn/A,  which  is  strik¬ 
ingly  lower  than  values  previously  cited.  The  bond  in 
chlorine  monoxide  is  proposed  as  the  prototype  Cl-0 
single  bond.  The  low  stretching-force  constant  indi¬ 
cates  little  ionic  character  in  the  Cl-0  bond,  in  dis¬ 
agreement  with  conclusions  based  on  nuclear  quadru- 
pole  coupling  data.  (Contractor's  abstract) 
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MATRIX  PHOTOLYSIS  PRODUCTS  OF  DIAdOMETH- 
ANE;  METHYLENFIMINE  AND  HYDROTEN  CYANIDE, 
by  C.  B.  Moore,  U.  C.  Pimentel,  and  T  D.  Goldfarb.. 
[1965]  |8]p.  incl  diagrs.  tables,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)944,;  and  Petroleum  Research  Fund) 

Unclassified 

Published  in  Jour.  Chem..  Phys. ,  v.  43:  63-70,  July  1, 
1965.7  ' 

Photolysis  of  dIazomethane  dimers  in  solid  nitrogen 
produces  methyleneimine,  H2CNH,  and  HCN,  as  shown 
by  infrared  spectral  study.  The  HCN  frequencies  show 
that  it  forms  a  strong  hydrogen  bond  to  the  Imine.  Deu¬ 
terium  and  *8n  isotopic  substitutions  aid  in  the  vibra¬ 
tional  assignment  of  HjCNH.  Normal  coordinate  anal¬ 
ysis  indicates  that  this  prototype  C=N  stretching  force 
constant  is  (9.  3  t  0  5)  x  10®  dyn/cm  despite  difficulties 
in  obtaining  a  satisfactory  fit  to  all  of  the  observed  fre¬ 
quencies. 
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SPECTR06COPIC  AND  TKECXIETICAL  STUDIES  OF 
MOLECULES  WITH  BONDING  WSllCf!  DEVIATES  FROM 
NORMAL  VALENCE  RULES,  by  G.  C.  Pimentel.  Final 
rept.  Mar.  1,-  l£‘81-Feb.  28,  1965,  lip.  tnci.  refs. 
(AFOSR-65-0068)  jAF  AFOSR-63-3,'5-2]  AD  610160 

Unclassified 


>  56  < 
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Spectroscopic  studies  were  made  of  the  reactivity  and 
molecular  structure  of  free  radicals  and  reactive  mole¬ 
cules  using  the  matrix  isolaticn  method.  Spectroscopic 
studies  were  made  of  stable  molecules  selected  to  de¬ 
velop  and  expand  the  applicability  of  the  matrix  isolation 
method.  New  and  novel  spectroscopic  techniques  were 
developed  to  facilitate  future  infrared  studies  of  chemi¬ 
cal  species  with  extreme  reactivity. 
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GAS- LASER  FREQUENCY  SELECTION  BY  MOLECU¬ 
LAR  ABSCWPTION,  byC.  B.  Moore.,  [1965]  [2lp.  incl. 
diagr.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  [AF  AFOSR-63-3321  and  National 
Science  Foundation)  Unclassified 

I*uOlished  in  Appl.  Opt. V.  4:  252-253,  Feb.  1965. 

The  frequency  of  a  Ne-He  laser  operating  at  the  2947. 90 
cm"'  (3.  3923-)i)  3s,  -  3p^  transition  was  changed  to  the 
nearby  frequency  of  the  2948. 79  cm'^  (3.  3912-(i)  3s2  - 
Spj  transition  by  placing  CH^  in  the  optical  resonator 

and  achieving  a  power  level  40%  above  normal.  The  use 
of  gas-phase  molecular  absorption  within  the  laser  cavity 
can  discriminate  efficiently  between  2  frequencies  sepa¬ 
rated  by  little  more  than  the  Doppler  line  width  of  the 
molecular  transition.  This  discrimination  is  done  with¬ 
out  introducing  into  the  optical  resonator  any  extra  op¬ 
tics  or  los.ses  at  the  frequency  of  the  desired  transi¬ 
tion,.  as  presented  in  an  example. 
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HCl  CHEMICAL  LASER,  by  J.  V.  V,  Kasper  and  G.  C. 
Pimentel.  [1965]  [3lp.  incl.,  diagrs.  tables., 

(AF  AFOSR-63-332)  Unclassified 

Published  in  Phys.  Rev.,  Ltrs. ,  v.  14;  352-354,  Mar.  8, 
1965. 

Stimulated  emission  from  HCl  due  to  selective  vlbra- 
tioral  excitation  from  chemical  reactions  from  a  Raman- 
type  multiple  reflection  cell  and  from  a  quartz  laser  tube 
were  recorded  and  studied.  Results  indicated  that  the 
emission  provides  a  new  avenue  to  the  determination  of 
energy  distribution  among  degrees  of  freedom  in  chemi¬ 
cal  reactions. 
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INFRARED  DETECTION  OF  DIIMIDE,  N2H2,  AND 
IMIDOGEN,  NH,  BY  THE  MATRIX  ISOLATION  METH¬ 
OD,  b>  K  Rosengren  and  G.  C.-  Pimentel.  |1965|[10]p. 
incl  diagrs.  tables,  refs  (AF  AFOSR-63-332) 

Unclassified 


Published  in  Jour.  Chem.  Phys. ,  v.  43;  507-516. 

July  is,  1665. 

Hydrazoic  acid  labeled  with  deuterium  and  ^^N  was 
photolyzed  in  solid  nitrogen  at  20‘^K.  The  multi- 
plet  splitting  positively  identifies  absorptions  of  pho¬ 
tolysis  products  as  those  of  trans-N2H2  (at  1286  cm~^), 
trans-HNND  (at  1181  and  1058  cm*h,  trans-N2D2  (at 
946  cm**),  and  cis-N2H2  (at  3074  and  1279  cm'*).  The 
spectrum  of  trans-N2H2  is  in  agreement  with  a  planar 

symmetric  structure  and  the  vibrational  frequencies  are 
quite  close  to  corresponding  vibrations  of  ethylene. 
Imidogen,  NH,  was  also  observed  in  both  solid  argon 
and  in  solid  nitrogen  as  another  photolysis  product. 

The  *^N  splitting  in  the  a>nmonia  absorpti^  shows  that 
the  ammonia  dimer  in  solid  nitrogen  has  a  cyclic 
structure. 
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INFRARED  DETECTION  OF  REACTIVE  SPECIES  PRO¬ 
DUCED  THROUGH  FLASH  PHOTOLYSIS,  by  G.  C. 
Pimentel.  [1965]  [7]p.  incl.  diagr.  table,  refs. 

[AF  AFOSR-63-332]  UncUssified 

Presented  at  Eighth  European  Cong,  on  Molecular  Spec¬ 
troscopy,  Copenhagen  (Denmark),  Aug.  14-20,  1965. 

Published  in  Pure  and  Appl.  Chem. ,  v.  11;'  563-569, 

A  review  is  given  of  rapid-scan  ir  spectroscopy,;  in¬ 
strumentation,  an  assessment  of  results,  and  pros-, 
pects  for  the  future. 
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INFRARED  SPECTRA  OF  SOLID  a  AND  “-OXYGEN, 
by  B.  R.  Cairns  and  G.  C.  Pimentel.  [1965]  [7]p.  incl. 
diagrs.  tables,  refs.  (AF  AFOSR-63-332) 

Unclassified 

Published  in  Jour..  Chem.  Phys.  ,•  v.  43;  3432-3438, 
Nov.  15,  1865. 

The  spectrum  of  solid  o-oxygen  deposited  at  15'  or 
20'  K  consists  of  a  sharp  absorption  centered  at  15^9 
cm'*  (half-width  ~  4  cm"*)  and  a  more  intense,  broad 
absorption  (half-width  -  45  cm"*)  with  well-defined 
peaks  at  1591  and  1617  cm"*.  Warming  'hrough  the 
0--  phase  transition  (at  24'  K)  causes  the  broad  band  to 
become  more  diffuse.  Recoollng  restores  the  low- 
temperature  spectrum  and  shows  that  the  o-r  transition 
is  rapid  and  reversible.  Slow  deposition  at  4  K  gives 
an  imperfect  solid  in  which  the  sharp  feature  is  very 
much  intensified  The  broad  band  is  due  to  combina¬ 
tions  involving  translational  lattice  mcxies;  the  sharp 
feature  is  apparently  the  O2  fundamental  appearing  be¬ 
cause  of  lattice  imperfections.  The  --oxygen  spectrum 
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indicates  intermolecular  force  constants  ct  0. 024  and 
0. 013  mdyn/A  and  the  or'Oxygen  spectrum  is  consistent 
with  a  site  symmetry  of  C21)  in  a  space  group  of 

None  of  the  spectra,  including  those  of  isotopic 
mixtures,  suggests  the  presence  of  molecules. 
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INFRARED  SPECTRUM  AND  VIBRATIONAL  POTENTIAL 
FUNCTKW  OF  AMIDE  ION,  by  J.  W.  Nibler  and  G.  C. 
Pimentel.  [1965]  [6]p.  Incl.  diagrs.  tables. 

[AF  AF06R-63'332]  Unclassified 

Published  in  Spectrochim.  Acta,  v.  21:-  877-882,  May 

15*5: - 

The  infrared  spectra  of  solid  NaNH2,  NaNHD,  NaN02  in 
Nujol  mulls  are  given.  The  NH2'  fundamental  frequen¬ 
cies  are:  3212.  5;  1/2,  1539.  5;  Vj,  3263. 0  cm~^. 

These  and  the  isotopic  data,  coupled  with  an  estimated 
N— H  bond  length  of  1. 03  ±  0. 02A  (giving  a  bond  angle 
of  104. 6°),  yield  the  valence  bond  force  constants;  K^- 

5. 72  X  10®  dyn/cm,  =  0.  76  x  10  ergs/rad^,  K^j.  - 
-0. 11  X  10®  dyn/cm,  Kj,^  =  -0. 31  x  10®  dyn/rad.  The 
value  is  quite  close  to  that  of  water,  K,.  is  about  20  - 

25%  lower  than  that  of  water,  and  the  interaction  force 
constants  have  the  same  signs  as  those  of  water  and 
similar  magnitudes.  Comparison  to  the  spectra  of 
HjO,  HOD  and  D2O  in  copper  chloride  dihydrate  sug¬ 
gests  the  effect  of  the  crystalline  environment.  (Con¬ 
tractor's  abstract) 
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A  RAPID-SCAN  INFRARED  SPECTROMETER;  FLASH 
PHOTOLYTIC  DETECTION  OF  CHLOROFC«MIC  ACID 
AND  OF  CF2,  by  K.  C.  Herr  and  G.  C.  Pimentel. 

[1965]  [6]p.  incl.  dlagr.  refs.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
AF06R-63-332  and  Petroleum  Research  Fund) 

UncUsslfled 

Published  in  Appl.  Opt.,  v.  4:  25-30,  Jan.  1965. 

A  rapid-scan  Infrared  spectrometer  was  constructed  and 
successfully  applied  to  the  study  of  short-lived  interme¬ 
diates  product  by  flash  photolysis.  A  zinc-doped  ger¬ 
manium  semiconductor  detector  and  a  high-speed  rotat¬ 
ing  Littrow  mirror  permitted  scan  rates  of  1000 
cm'^/100  psec  through  the  region  5000-650  cm"^.  Two 
transient  species,  chloroformic  acid  and  CF2,  have  been 
identified,  and  rough  estimates  of  their  lifetimes  have 
been  obtained,  50-70  psec  and  about  2.  5  msec,  respec¬ 
tively.  This  is  the  first  spectroscopic  detection  of 
chloroformic  acid. 
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ACIDITY  OF  HYDROCARBONS.  XVI.  EQUILIBRIUM 
ACIDITIES  OF  HYDROCARBOl  ACIDS  IN  CYCLO- 
HEXVLAMINE,  by  A.  Streltwieser,  Jr.,  ,  J.  I. 

Brauman  and  others.  [1965]  [3]p.  incl.  diagr..  tables, 
refs.  (AFOSR  65-0683)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AF06R-64-554] 
and  Petroleum  Research  Fund)  AO  615134 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.,  87: 
384-386,  Jan.  20,  1965. 

Equilibrium  constants  were  determined  in  cyclohexyla- 
mine  for  reactions  A*  M'*'  +  BH  -  AH  +  B"  M'*'  in  which 
AH  and  BH  are  hydrocarbons  whose  corresponding  car- 
banions  show  usable  spectral  differences  and  M  is 
lithium  or  cesium.  The  solutions  were  made  up  on  a 
vacuum  line  with  careful  exclusion  of  air  and  moisture 
using  known  amounts  of  hydrocarbons  and  solvent  and 
amounts  of  lithium  cyclohexylamide  or  cesium  cyclo- 
hexylamide  such  that  measurable  amounts  of  all  4  com¬ 
ponents  were  present.  The  organoceslum  compounds 
studied  obeyed  Beer’s  law  over  a  concentration  range 
of  at  least  10-fold.  The  lithium  salts  of  all  compounds 
more  acidic  than  p-biphenyldiphenylmethane  also  obeyed 
Beer's  law,  but  Beer's  law  correlations  could  not  be  ob¬ 
tained  for  solutions  of  p-biphenylydiphenylmethane,  tri- 
phenylamlde-cyclohexylamlne.  It  is  clear  from  the  dif¬ 
ferences  between  the  cesium  a  nd  lithium  salts  of  these 
hydrocarbons  that  the  acidity  of  cyclohexylamine  rela¬ 
tive  to  hydrocarbons  depends  on  the  metal  used.  The 
procedure  establishes  relative  equilibrium  acidities; 
however,  it  is  convenient  to  record  the  results  as  ab¬ 
solute  pK  values.  One  of  the  important  aspects  of  the 
present  results  is  their  confirmation  of  McEwen's  ap¬ 
proximate  assignments. 
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ON  THE  BROMOPYRENES,  by  A.  Streltwieser,  Jr. , 
R.  G.  Lawler,  and  D.  Schwaab.  [1965]  [4]p.  incl. 
table,  refs.  {AFOSR-65-1672)  (AF  AFOSR-64-554) 
AD  624329  Unclassified 

Also  published  in  Jour.  Org.  Chem.,  v.  30:  1470-1473 

T565: 

Treatment  of  l-bromopyrenc  with  potassium  amide  in 
liqu'd  ammonia  gave  a  50%  yield  of  a  1:1  mixture  of  1- 
amino-  and  2-amlnopyrene.  Sandmeyer  reaction  with 
the  latter  amine  gave  2-bromopyrene  in  low  yield. 
Bromlnatlon  of  1,2, 3, 6, 7, 8-hexahydropyrene  gave  the 
4-bromo  derivative  which  was  dehydrogenated  at  70  C 
with  o-chloranil  to  4-bromopyrene. 
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ACIDITY  OF  HYDROCARBONS.  XVII.  KINETICS  AND 
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MECHANISM  OF  PROTON  EXCHANGE  OF  BENZENE 
AND  NAPHTHALENE  WITH  LITHIUM  CYCLOHEXYLA- 
MIDE  IN  CYCLOHEXYLAMINE,  by  A.  Streitwieser,  Jr, , 
R.  G.  Lawler,  and  C.  Perrin.  [1965]  [7^.  incl.  dUgrs. 
tables,  refs.  (AF  AF06R-64-554)  Unclassified 


Published  in  Jour.,  Amer. 
SMfTD^ises. 


Chem.  Soc. ,  v.  67;  5383- 


Benzene-t  (benzene  that  has  been  quenched  by  phenyl- 
magnesium  bromide  with  tritium-enriched  OjO)  ex¬ 
changes  with  lithium  cyclohexylamide  (LiCHA)  0.  01  as 
fast  as  toluene-a-t  (toluene  with  tritium  enriched  D2O 

an  alpha  carbon).  The  isotope  effect  is  compara¬ 
tively  small  (1. 6).  Kinetic  studies  are  reported  of  the  a 
and  '  positions  of  naphthalene  and  the  mechanism  of  the 
exchange  reaction  is  discussed. 
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ACIDITY  OF  HYDROCARBONS.  XVIII.  EXCHANGE  RE¬ 
ACTIONS  OF  POLYCYCUC  AROMATIC  PROTONS  WITH 
LITHIUM  CYCLOHEXYLAMIDE,  by  A.  Streltwieser,  Jr., 
and  R.  G.  Lawler.  [1965]  [7]p.  incl.  dlagrs.  tables, 
refs.  (AF  AFOSR-64-554)  UnclassUled 


Published  m  Jour.;  Amer.  Chem.  Soc. ,  v.,  87' 
5399,' Dec.  1965. 


>388- 


Relative  rates  of  deuterium  or  tritium  exchange  with 
lithium  cyclohexylamide  were  determined  for  various 
positions  in  benzene,  naphthaiene,  phenanthrene,  anthra¬ 
cene,  and  pyrene  and  have  been  found  to  span  a  relative 
rate  range  of  almost  50-fold.  The  effect  of  structure  on 
these  rates  is  considered  in  terms  of  cartene  resonance 
structures  and  molecular  orbital  polarizabilities,  but 
the  best  correlation  is  with  an  inductive  effect  model 
based  on  a  simple  classical  picture.  (Contractor's 
abstract) 
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ACIDITY  OF  HYDROCARBONS.  XX.  COMPARISON  OF 
RELATIVE  PROTON  EXCHANGE  RATES  OF  HYDRO¬ 
CARBONS  WITH  LITHIUM  CYCLOHEXYLAMUIE  AND 
CESIUM  CYCLOHEXYLAMIDE,  by  A.  Streitwleser.  Jr. , 
R.  A.  Caldwell  and  others.  [1965]  [4]p.  incl.  diagrs. 
tables,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFCieR-64-554  and  Petro¬ 
leum  Research  Fund)  Unclassified 

Published  in  Jour.  Amer.  Chem.  Soc.  ,  v.  87;  5399- 
54'02'.;  Dec.  1965. 

Absolute  rate  constants  for  exchange  of  aryl  hydrogens 
in  toluene  vary  ov.jr  a  wide  range  with  lithium  cyclo- 
hexvlamide  LiCHA  or  cesium  cyclohexylamide  CsCHA  in 
cyclohexylamine  or  with  KNH2  in  liquid  ammonia  but 
relative  rates  are  much  the  same  in  the  different  sys¬ 
tems.  There  is  little  stenc  hindrance  to  exchange  ortho 
to  the  methyl  group.  The  relative  rates  of  some 


benzylic  positions  are  also  comparable  for  these  ex¬ 
change  systems.  The  results  justify  the  use  ot  such 
relative  rates  as  measures  of  hydrocarbon  acidity.. 
(Contractor's  abstract) 
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PERFECT  CLOSURES  OF  RINGS  AND  SCHEMES,  by 
.M.  J.  Greenberg.  [1965]  [S]p.  (AF06R-65-2604) 

(AF  AF06R-63-12I)  AD  628703  UncUsslfied 

Also  published  in  Proc.  Amer.  Math.  Soc. ,  v..  16: 
313-317,  Apr.  1965, 

A  (commutative)  ring  A  of  characteristic  p  >  0  is  said 
to  be  perfect  it  the  endomorphism  F  given  by  F(a)  = 
aP  is  bijective.  It  is  shown  that  every  ring  A  has  a 
perfect  closure,  that  is,  there  is  a  perfect  ring  A",  and 
a  homomorphism  4>:  A  -  A*,  such  that  for  any  perfect 
ring  B,  and  any  homomorphism  y.  A  -  B,  there  is  a 
unique  A*  -  B  with  »  =  v**,.  The  author  lists  various 
elementary  properties  of  the  operation  ot  perfect  clo¬ 
sure,  and  applies  ttiem  to  preschemes.  A  prescheme 
(X,  0  )  is  called  perfect  if  the  pth  power  endomorphism 
F  of  V  ^  is  bijuctlve.  Every  prescheme  X  has  a  perfect 
closure,  which  is  a  perfect  prescheme  X*  with  a  mor¬ 
phism  6:'  X*  -  X  satisfying  a  universal  property  similar 
to  the  one  above.  (Math.  Rev.  abstract) 


260 

California  U.  Dept,  of  Mathematics,  Berkeley.. 

AN  APPROACH  TO  THE  ENUMERATION  PROBIEM 
FOR  NON-STABLE  VECTOR  BUNDLES,  by  I.  James 
and  E.  Thomas.  [1965]  [21]p.  Incl.  refs.  (AFOSR- 
66-0008)  (AF  AF06R-63-336)  AD  630898 

Unclassified 


Aiso  published  in  Jour..  Math,  and  Mech. 
556,  May  19657" 


V,  14:  485- 


Let  [X,  Y]  denote  homotopy  classes  of  maps  of  X  Into  Y.. 
Let  p:  E  -  B  be  the  fibre  space  Induced  from  the  path 
space  over  C  by  a  map  f:  B  -  C.,  Nomura's  mapping  se¬ 
quence  ends  with  -[A,  OC]  -[A,  EP*  -  [A,  B]  -  [A,  C], 
where  the  last  three  are  only  sets  but  the  group  [A,  OC] 
acts  on  [A,  E]  as  a  transformation  group  and  exactness 
at  this  point  means  p,t;  =  p^q'  if  and  only  if  there  is 
r  ( [A,  OC]  such  that  q'  =  v  q.  It  is  known  that  the  set 
p,'U  may  depend  on  the  element  The  authors  give  a 
construction  for  analyzing  this  dependence  in  certain  im¬ 
portant  cases.  Specifically,  they  construct  a  homomor¬ 
phism  A((fl,  t).  [A,  OB]  ->  [A,OC]  if  B  Is  an  H-space  and 
C  a  topological  group,  and  prove  Theorem  1.2.  Let  A 
be  a  pathwisc -connected  space,  let  B  be  an  H-space,  and 
let  C  be  a  to(ological  group.  If  f  (  [a,  Bj  Is  an  element 
such  that  f,C  is  trivial,  then  p,’^  C  is  equivalent,  as  a 
set,  to  the  cokernel  of  A((fl,  C);  (A,  OB]  -  (A,  OC]. 

They  work  out  the  reflection  of  this  operation  in  the  co¬ 
homology  of  B  and  C  so  as  to  apply  it  when  C  =  K(G,  q) 
and  hence  [A,  OC]  =  H<1*>(A,  G)  while  [f]  <  H^(B,  G). 
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The  main  apphuations  arc  to  B  -  (alt*‘nugh  as  poir>tc>d 
out  by  W..  Sutherland,  they  apply  equally  well  to  B  -  Bij). 
Therein  1. 8..  Let  n  be  odd  and  n  '  3.  Let  ;  be  a  stable 
real  vector  bundle  over  a  complex  A,  where  dim  A  n  + 
1.  U  dim  A  '  n,  suppose  that  n  ^  3  mod  4  and  that 

=  0.  Then  the  number  ol  classes  ol  n-plane  bun¬ 
dles  over  A  which  are  stably  equivalent  to  i  is  equal  to 
the  order  o<  the  cokernel  of  0-  (A,  OB]  - 

H^HA;  Z2).  The  computations  are  carried  out  in  one  il¬ 
lustrative  example^  that  of  n-plane  bundles  over  real 
projective  n-space,  P**.  Corollary  1. 10.  Either  let  n 
and  k  be  even  or  let  n  be  odd,  n  1,  3,  7.  Then  the 
number  of  classes  ci  n-plane  bundles  over  P"  which  are 
stably  equivalent  to  is  equal  to  1  or  2  according  as 

tk— 1\ 

:  is  odd  or  even.  (Math.  Rev.  abstract) 
n-l) 
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ON  CROSS  SECTIONS  TO  FIBER  SPACES,  by  E. 

Thomas.  (1965]  f2]p.  (AFOSR-66-0032)  [AFAFOSR- 
63-336]  AO  631126  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sci. ,  v.,  54:  40-41,, 
July  1965. 

!,et  M  be  a  compact,  connected,  differentiable  manifold. 
The  author  defines  span  (M)  to  be  the  maximal  number 
of  linearly  independent  tangent  vector  fields  on  M.,  He 
announces  a  number  of  results,  ol  which  some  examples 
ate  given  here.  Theorem:  Let  M  be  orientable  and  dim 
M  *  3  mod  4;  then  span  (M)  t  2.  For  dim  M  =  3  ‘his  is 
a  classical  result  of  Stielel.  Theorem:  If  M  is  a  spin- 
manifold  and  dim  M  -  7  mod  8,  then  span  (M)  :  3,  Fcr 
complex  manifolds  M  the  author  defines,  in  an  analogous 
way,  the  span  of  M  in  terms  of  complex  linearly  inde¬ 
pendent  con;.nuous  vector  fields.  He  obtains,  for  ex¬ 
ample,  the  following  sufficient  condition  for  span  (M) 

2:  The  complex  dimension  n  of  M  is  divisible  by  4,  the 
Chern  classes  ci(M),  C2(M),  C|^_j(M),  c„(M)  vanish,  and 
the  Chern  class  c_  ,(M)  vanishes  mod  2.  A  further 
theorem  applies  to  the  existence  of  stable  almost-com 
plex  structures  on  S-dimensional  manifolds,  giving  now 
information  in  a  case  studied  earlier  by  Massey  (Bull. 
Amer.  Math.  Soc. ,  v.  67:  559-564,  1961).  The  new 
method  of  proof  for  the  author's  interesting  theorems 
on  cross-sections  relies  on  Postmkov  invariants  and 
higher-order  cohomology  operations.  It  will  be  de- 
strlbed  in  a  forthcoming  paper.  (Math.  Rev.  abstract) 
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STEENROD  SPUARES  AND  H-SPACES.  II,  by  E. 

Thomas.  (1965]  (23]p.  incl.  refs.  (AFOSR-66-0035) 

(AF  AFOSR-63-3361  AD  631127  Unclassified 

Also  published  in  Ann.  Math.  ,■  v.  81-.  473-495,  May  1965. 

The  autiior  studies  how  the  Steenrod  squares  act  in  an 


h-space  by  reducing  it  in  certain  important  cases  to  a 
purely  algebraic  problem.  The  main  algebraic  result 
is:  Let  A  be  a  finitely  generated  truncated  polynomial 
algebra  over  the  mod  2  Steeiurod  algebra.  Let  D  be  the 
ideal  of  decompi'sable  elements.  Let  n  and  t  be  positive 


inicgers  such  that 


/n-l-t  . 


>v  t 


=■  1  mod  2.  Then  A^^ 


Ap.j  mod  D  and  S||  A„  =  0  mod  D.  Here  truncated 
polynomial  algebra  means  a  polynomial  algebra  A’- 

modulo  any  ideal  contained  in  (S')^.  Using  the  pro¬ 
jective  plane  of  an  H-space  as  in  Pari  I  the  following 
sort  of  result  is  obtained  Let  X  be  an  H-space  whose 
algebra  H*(X)  is  generated  by  a  linite  number  of  odd- 
dimensional  primitive  classes,  all  of  which  have  dis¬ 


tinct  degrees.  Let  U2j.|  <  h2J‘*(X)  (j  '  0)  denote  the 
;  rinntive  class  of  degree  2j  -  1,  if  such  exists,  other¬ 


wise,  set  u 


2)1 


0.  Then  S„2iu 


2j.l 


2j-l 


2i  2(i-j)‘l 


for  all  1,  j  5  0.  Moreover,  if  h’(X)  is  an  exterior  alge¬ 
bra  on  odd-dimensional  generators,  then  the  above 
formula  describes  completely  the  action  of  the  Steenrod 
squares  in  H'(X).  Stronger  results,  obtained  by  as¬ 
suming  associativity  of  the  H-space  X,  use  the  classi¬ 
fying  space  B^.  (Main  Rev.  abstract) 
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NONLINEAR  EVOLUTION  ECUATIONS  IN  BANACH 
SPACES,  by  T.  Kato  |1965||18lp.  incl.  rcls 
(AFOSR-66-0255)  (AF  AF06R-64-553)  AD  631158 

Unclassified 

Also  published  m  Proc  Symposia  Appl  Math  ,.  v.  17 

5Ub'6T,]T965'.'  ‘ 

The  author  discusses  some  results  loi  the  problem  u  * 
A(t)u  -  f(t,  u),  u(0)  =  ^3,  where  u(t)  takes  values  ,n  a 
Banach  space  X  (assumed  sejarable,  although  this  is 
not  always  necessary)  and  A(t)  is  a  family  of  (usually 
unbounded)  operators  in  X.  First,  some  standard 
theorems  (Picard,  Cauchy-Peano)  for  the  case  A(t) 

0,  f(t,  u)  continuous  m  (t,  u),  are  cited,,  and  'hen  a  re-- 
cent  result  of  Browder  for  this  case  (Ann  Math. ,,  v 
80-  485-523  1964)  is  indicated,  where  exislenee  and 
uniqueness  in  a  Hilbert  space  X  follow  from  the  con¬ 
tinuity  of  f(.,  . )  and  the  hypothesis  Re(f(t  u)  -t{t,  v). 
u-  v)  •  M  u-v  -,  with  f  supposed  also  to  map 
bounded  sets  into  bounded  sets.  Next,  some  of  the 
main  results  are  given  (due  to  the  author,  Yosida, 
Tanabe,  Krasnosel'skil,  Krein,  Sobolevskii)  concern¬ 
ing  the  explicit  construetion  of  an  evolution  operator 
U(t,.  s).  The  application  of  these  results  to  the  equation 
u(t)  =  U(t,  0)i.3  +  s)f(s,  ii(s))ds  IS  then  indicated 

under  various  hypotheses  on  ;  and  f,  The  following 
theorem  is  proved  winch  generalizes  a  result  of 
Browder.  Let  X  be  Hilbert  and  f  Jcmi-contmuous  from 
I  X  X  •  X  (I  is  an  interval  (O.T]),  mcpping  bounded  sets 
into  bounded  sets,  and  satisfying  the  monolnmcUy  type 
hypothesis  above.  Let  -A(t)  be  the  infimltsinial  gen¬ 
erator  of  a  contrarlion  semigroup  with  (A(t)  <  I)"' 
strongly  continuously  differentiable,,  and  suppose  itial 
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an  evolution  operator  U(t,  s)  exists  having  standard 
properties  (arithout  specifying  further  explicit  hypotheses 
on  the  A(t)  a  Uich  would  insure  this).  Then  the  iidegra! 
equation  above  has  a  unique  continuous  sohition  for  any 
o  (  X,  and  o  ^  u  is  contiiwous  from  X  -  C(I,  X).  Some 
theorems  for  cases  when  F  is  “regular"  relative  to 
A  (A(t^ A  here  for  convenience)  are  then  given,  and 
the  question  of  global  solutions  is  briefly  discussed. 
Examples  are  given  throughout  the  paper..  (Math. 

Rev.  abstract) 
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ON  THE  CAPACITY  OF  COMPOBITE  CONDUCTC«S,  by 
M.  H.  Protter  and  H.  f.  Weinberger.  [1965]  [9]p.  incl. 
diagrs.  (AFO6R-66-1206)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  .AF06R- 
64-553]  and  National  Science  Foundation)  AD  641739 

Unclassified 

Also  published  in  Jour.  Math,  and  Phys. ,  v.  64:  375- 
3d3,  Dec.  1965] 

Let  Sq  be  a  closed  connected  2-dimen8ional  surface  in 
E'^,  and  let  Sj  and  S2  be  2  other  closed  surfaces  lyir.g 
entirely  in  the  interior  of  Sg.  Sj  and  need  not  be 

connected  and  may  intersect,  but  neither  is  to  be  entire¬ 
ly  contained  in  the  other.  The  authors  concern  them¬ 
selves  with  finding  inequalities  relating  the  capacities 
C,  C],  C2  of  the  condensers  R,  R^,  R^  bounded  by  the 
surfaces  Sg  ami  S^  u  S^,  Sq  and  S^,  Sg  and  S^.  Main 
theorem  Let  u,  Uj  and  U2  be  the  harmonic  measures  of 
R,  R|  and  R2  with  respect  to  S^  J  S2,  and  Sj  (the 
authors  use  the  term  capacitary  potential  for  harmonic 
measure).  Also,  let  mj,  m2  be  any  constants  such  that 

mj  *  min  Uj  on  S2,  s  Uj  on  Sj.  Then 


m2(l-m])Cj  +  nij(l-m2)C2 
l-mjm2 


The  theorem  is  proved  by  applying  the  maximum  prJ.ici- 
ple  to  V  =  u  -  ((l~m2)'ij  +  (l-mj)u2)/(l-mjm2)  and  us¬ 
ing  the  fact  that  one  can  evaluate  the  capacity  of  a  con¬ 
denser  (bounded  by  Bj  and  B2)  by  integrating  the  normal 
derivative  of  the  harmonic  measure  relative  to  over 
any  simple  closed  surface  containing  B2.  Similar  meth¬ 
ods  are  used  to  obtain  a  corresponding  inequality  ui  the 
other  direction.  These  inequalities  are  then  applied  in  a 
number  of  examples,  and  comparisons  made  in  some 
cases  where  the  exact  value  of  C  is  known.  (Math.  Rev. 
abstract) 
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LOWER  BOUNDS  FOR  SOLUTIONS  OF  DIFFERENTIAL 


OfaDUAUTlES  Of  mt^ERT  SPACE,  by  H.  Qpiwa. 
[10651  |3)i.  (AFOBR-66-1397)  (AF  AF06R-64-553) 
AO  641736  UoctasMfied 

Also  published  bi  Proe.  Amer.  Math.  Soc. ,  v.  16: 
1241-1243,  Dec.  1965. 

Let  A  be  an  operator  In  a  Hiberl  ^ce  and  let  u(t)  be 
in  the  domain  of  A  for  each  t  t  (0,  ).  Assuming  u  is 
strongly  differentiable,  Au  stroagly  continuous  and 
du/dl  strongly  piecewise  continuous,  all  with  respect 


to  t,  define  Lu  =  ' 


-  Au.  In  the  case  where  A  is 


symmetric,  1.  e. ,  (Au,  v)  >  (u,  Av),  Cohen  and  Lees  ob¬ 
tained  lower  bou^s  for  solutions  of  differentisl  inequal¬ 
ities  of  the  form  |  Lu(t)|  *  6(t)iu(t)| .  Asauming  that  A 
is  selfadjoint,  Agmon  and  Nir^erg  found  a  simpler 
proof  of  this  result,  as  well  as  some  extensions,  by 
means  of  convexity  theorems.  The  purpose  of  this 
paper  is  to  present  stiil  simpler  proofs,  assuming  only 
that  A  is  symmetric,  of  the  theorem  of  Cohen  and  Lees 
for  p  -2  and  of  the  extensions  of  Agmon  and  Nirenberg. 


California  U..  Dept.,  of  Mathematics,  Berkeley. 

ON  ACCRETIVE  BOUNDARY  PROTLEMS  OF  THE 
SECCRfD  ORDER,  by  F.  WoU.  [1965]  [4lp.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-64-553,  and  Miilor  Inst.,  for  Basic  Research 
in  Science)  Unclassified 

Published  in  Proc..  Nat'l.  Acad.  Sci. ,  v..  53:  5-8,  Jan. 


Let  Bg,  Cg  be  formally  hermitian,  second-order  partial 
differential  operators  defined  in  a  domain  G  of  E”.  Let 
B  be  the  Friedrichs  extension  in  L^(G)  of  the  restric¬ 
tion  of  Bg  tc  Cg'*  (the  set  of  infinitely  differentiable 
functions  with  compact  supports).  If  Bg  is  uniformly 
elliptic  on  any  compact  subdomain  of  G,  it  is  shown, 
under  suitable  regularity  assumptions  on  the  coeffi¬ 
cients  of  Bg  and  Cg,  tliat  there  exists  a  unique  exten¬ 
sion  C  of  Cg  so  that  Uie  operator  B  iC  has  the  left- 
hand  half-plane  in  its  resolvent  set.  It  is  not  required 
that  Cg  be  dominated  by  Bg.  For  |(Cu,  u){  vM|(Bu,u)| 
and  D(C)  D(B),  the  result  was  previously  known  and 
easily  obtained  by  means  ol  the  Lax-Mllg^am  lemma.. 
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NETS  OF  THRESHOLD  ELEMENTS,  by  K.  Krohn  and 
J.  Rhodes.  (1965 II  10]p.  incl.  refs.  (AFOSR-66-1222) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AF06R-65-848  and  Office  of  Naval 
Research)  AD  641541  Unclassified 

Also  pubilslu’d  in  inform,  and  Control,  v.  8;  579-588, 
Dec.  1967. 
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Several  theoretical  reaults  are  obtained  conceraine  prop¬ 
erties  of  the  traiwitioa  fanction  fives  by  a  finite  net  of 
thredMld  elements,  in  ’rticular,  an  enact  characteri¬ 
zation  of  these  trai«itlon  inctions  is  fiven  solely  in 
terms  ct  the  Boolean  Ring  SpecUlizinf  thir  result 
necessary  and  si^icieid  conditinos  are  fauna  that  a 
Booieus  ftmetioD  Is  realizable  by  a  single  threshcrid  ele¬ 
ment.  Also  amoms  for  the  transition  functions  of 
McCulloch- Pitts  Nets,  etc.  are  furnished. 
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NUCLEAR  SPIN  OF  4Sd  IRON-S9  (Abstract),  by  B.  M. 
Bodsworth  and  H.  A.  Shugart.  |I96S][l)p.  (AFOOl- 
U-15<3)  lAF  AF06R'82-346l  AO  640223 

Unclassified 

IVeseated  at  meeting  of  the  Amer.  Phys.  Soc. , 
Wasi.l:e*-r,  D.  C. ,  Apr.  26-29,  1965. 

Also  puxlished  in  Bull.  Amer..  Phys.  Soc. ,  Series  11, 
irT(rT4571tpr.;  26,  1965. 

The  nuclear  spin  of  45d  iran-59  was  mear  ired  as  3/2  by 
the  atomic  beam,  magnetic  resonance  mevhod.  This  re¬ 
sult  is  the  same  as  that  deduced  previously  from  decay 
theory  and  is  consistent  with  a  shell  model  neutron  as¬ 
signment  (r3/2/^  '■5/2^^’'  radioactivity  was  produced 

'jy  the(i.,  r)  reaction  on  natural  iron  metal.  A  tantalum 
oven  containing  a  ZL  comum  ozlde  Imer  was  heated  by 
electron  bombardment  to  produce  the  beam  of  iron  atoms. 
Alter  traversing  the  beam  machine,  the  activity  was  col¬ 
lected  on  either  freshly  deposited  copper  or  sulfur  sur¬ 
faces  and  was  counted  in  flow  proportional  i  counters. 
Because  of  the  integral  value  of  the  electronic  angular 
momentum  in  Iron,  only  multiple  quantum  transitions 
are  observable  in  ti.e  normal  flop-in  apparatus.  Nine¬ 
teen  resonances  were  observed  m  the  F  -  11/2  and  9/2 
levels  of  the  ’D.  electronic  state  at  nagnetlc  fields  up 
to  approx  27  gauss.  Although  structure  appears  on  the 
resonance  lines  due  to  beam  instability  and  possible 
resolution  of  multiple  quantum  transitions,  the  reso¬ 
nances  indicate  a  nuclear  spm  of  3/2. 


269 

Caltfcrnla  L.  Dept,  of  Physics,  Berkeley, 

HYPER  FINE  STRUCTURE  AND  NUCLEAR  MOMENTS 
OF  PROMETHIUM- 140  AND  ERBIUM- 163,  by  D.  Ali, 

I.  Maleh,  and  R.  Marrus.  |1965]|S]p.  incl..  diagrs. 
tables,  refs.  (Sponsored  Jointly  by  Air  Force  Office  of 
ScientUlc  Research  under  [AF  A^OSR-62-346l  and 
Atomic  Energy  Commission)  Unclassified 

Published  in  Phys,  Rev  ,  v.  138:  B1356-B 1360,  .June  21 

T555: - 

The  hypertine  siructut  e  of  the  ®H.j ,,  level  in  5.  3-day 

Pm*^®  and  the  level  in  lO-h  Erl65  have  been  meas- 
0 

ured  by  atomic- beam  magnetic  re.sonance.  The  yiins 
of  these  isotopes  have  been  verified  to  be  l{Pm*^")  -  1 


and  l{Er**^)  -  5/2.  The  clsctroeSc  g  factor  for  tlsc 
•h,/j  level  in  is  found  tube  g^  =  -0.6276(1). 

The  hyperliiie  constants  and  inferred  nuclsa'-  motnenls 
aie  given  for  Pm*^®  and  lor  Er*®®..  The  nuclear  mo¬ 
ments  of  Pm^^®  were  calculated  from  the  hyperfine 
constants  and  assumptions  made  concerning  the  elec¬ 
tronic  fields  at  the  nucleus;  these  r.^sumptlons  include 
a  2%  correction  for  the  breakdown  of  Russell-SaunderE 
coupling,  but  do  not  include  corrections  for  the  Slern- 
heimer  effect.:  The  stated  en  ors  include  a  5'c  uncer¬ 
tainty  (or  l/r®.‘  ..  The  Fermi-Segrb  formula  and  the 
direct  measurement  of  the  magnetic  moment  of  Er^®^ 
were  used  to  calculate  the  dipole  moment  of  Er^®®.: 

The  quadrupole  moment  of  Er^®®  has  not  been  correcte-t 
for  the  Sternheimer  effect..  The  measurements  indicate 
that  Pm^®®  may  be  described  by  the  shell  model,  but 
that  Er^®®  is  deformed  and  must  be  interpreted  by  the 
collective  model.  (Contractor's  abstract,  modified) 
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VORTICES  IN  AN  IMPERFECT  BOSE  GAS.  1.  THE 
CONDENSATE,  by  A.  L.  Fetter..  [1965]  [9]p.  incl. 
dtagrs.  refs.  (AF08R-65-1342)  (AF  AFOSR-e3-130) 
AD  622626  Unclassified 

Also  published  in  Phys.  Rev.,  v.  138:  A429-A437, 

Apr.  1965. 

A  theoretical  study  of  rectilinear  vortices  in  an  imper¬ 
fect  Bose  gas  shows  a  close  correspondence  with  clas¬ 
sical  hydrodynamics.  The  energy  and  momentum  of  a 
vertex  pair  in  an  unbounded  fluid  were  calculated.  The 
similarity  between  a  vortex  pair  and  a  vortex  ring  leads 
to  an  estimate  of  the  critical  velocity  v^  of  liquid  He  11 
in  a  tube  of  radius  R  that  includes  the  elfect  of  the  wails 
Vj,  =  CK/2mR,  where  C  is  =  constant  of  order  unity.  A 
variational  treatment  of  a  system  of  many  identical 
vortices  in  a  container  shows  that  the  energy  is  lowest 
for  a  uniform  distribution  and  that  the  number  of  vor¬ 
tices  per  umt  area  v  agrees  with  F'.yman's  result  v  - 
2mu.'/h.  In  the  classic.'il  limit  (h  ■■  0),  the  angular  mo¬ 
mentum  and  energy  approach  the  values  for  solid-body 
rotation.  (Contractor's  abstract) 
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VORTICES  IN  AN  IMPERFECT  BOSE  GAS.  II  .SINGLE¬ 
PARTICLE  EXCITATIONS,  by  A.  L.  Fetter  119651 
|8lp.  incl  diagrs.  tables,  refs,  (AFOSR-65-1343) 

(AF  Af  OSR-63-130)  AD  622848  Unclassified 

Also^iRished  Iji  Phys.  Rev.  ,  v,  138  A709-A716, 

May  3'' 1965.  ' 

The  single  part’  jle  excitations  of  an  in-perfect  Bose 
gaa  with  a  vortex  in  the  condensate  are  studied  using 
the  Bogoliubov  approximation.  The  problem  is  reduced 
to  an  eigenvalue  equation,  whose  solution  yields  both 
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the  sioftle-particle  energies  and  the  eigenfunction  eaqpan- 
sion  of  the  single-particie  Green’s  function.  The  spec¬ 
trum  of  the  eigenvalues  contains  a  discrete  portion 
(bound  stales)  and  a  continuous  portion  (scattering 
states).  The  lowest  eigenvalue  corresponding  to  angular 
momentum  t  =  0  and  1  -  i  1  is  determined  variationally. 

In  the  long-wavelength  limit,  the  eigenvalue  for  1  =  i  1 
agrees  with  the  frequency  of  normal  modes  calculated  by 
Itolvin  and  PiiaevsRii.  The  density  at  noncondensed  ^air- 
ticles  is  expressed  in  terms  of  the  single-particle  Green's 
function  and  is  shown  to  be  finite  at  the  center  of  the  vor¬ 
tex.  (Contractor's  abstract) 
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ICalifurma  U.  Dept.,  of  Physics,  Berkeley]. 

LOW-TEMPERATURE  BEHAVIOR  OF  THE  HEISEN  ■ 
BERG  FERROMACNET,  by  .M.  Wortis.  ;i96S|  I20|p. 
incl  refs.  (AFOSR-65-2189)  (Ar  AF06R-63-l'30) 

AD  625930  Unclassified 

Also  published  in  Phvs.  Rev.,  v..  138:  AI126-A114S, 

May  17.  1965. 

Tne  mechanics  of  spin  deviations  is  formulated  in  a 
simple  manner,  which  maintains  the  true  spii.  kine¬ 
matics  and  does  not  uivolve  the  introduction  of  any 
artificial  interactions.  A  virial  expansion  for  the  ther- 
modynam'cs  based  on  this  mechanics,  clearly  dis¬ 
tinguishes  mnematical  and  dynamical  effects.  At  low 
temperatures,  !o'*-density  kinencticai  effects  are  easily 
proved  exponentally  small.  The  second  virial  coefficient 
IS  computed  unambiguously.  Dyson's  low-temperature 
free  energy  is  straightforwardly  rederived-  and  an  upper 
bound  is  estimated  on  the  validity  of  the  associated  low- 
density  boson  picture.  (Contractor's  abstract) 
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CalifOiiuaU.  Dept,  of  Physics,  Berkeley. 

A  STUDY  OF  SOME  APPItOXtMATION  SCHEMES  IN 
QUANTUM  MECHANICS,  by  C.  Schwartz.  [1965l|15lp. 
mi  l.  diagrs.  table.,  (AFOSR-65-2190)  (AF  AFOSR-63- 
130)  AD  625594  Unclassified 

Also  publishcd_ni  Ann.  Phy.s  ,  v.  32-  277-291,  Apr.  1965. 

By  means  of  numerical  examples  in  one  dimensional 
Hamiltonian  problems,  the  beliavior  of  the  approxima¬ 
tion  .scheme  known  as  the  New  Tamm-Dancoff  method  is 
studied.  It  la  concluded  that  for  good  convergence  of 
this,  ,ind  other  related  methods,  one  should  arrange  to 
start  with  a  symmetric  set  of  equations.  (Contractor's 
at)  St  I  act) 
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California  U..  Dept  of  Physics,  Berkeley., 

NUMERICAL  SOLUTION  OF  FIXED-SOURCE  FIELD 
THEORIES,  by  C,  Schwartz.  [1965]  |7]p.  intl.,  diagrs. 


tables,  refs.  (AF06R-65-2191)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
AFOSR-63-I30  and  Atomic  Energy  Commission) 

.AO  625597  Unrbssified 

Also  puMished  in  Pbys.  Rev. ,  v.  137;  B2I2-B218,  Jan 
M  iSST 

A  modificaticin  of  the  Thmm-Dancoff  method  for  fixed- 
source  meson  theories  is  set  up  for  automatic  computa¬ 
tion.  Hie  Chew  (1954)  model  of  pion-nucledn  interac¬ 
tions  is  calculated  with  up  to  6  virtual  mesons.  Bound- 
stale  parameters  and  scattering  phase  shifts  are  ob¬ 
tained,  accurate  to  about  1‘r,  at  a  cost  of  about  3  min 
of  computer  time  each.  (Ccntractor's  abstract) 


275 

California  U.  Depf.  of  Physics,  Berkeley.. 

SOLUTf»-  OF  A  BETHE-SALPETER  EQUATKW,  by  C. 
Schwartz.  [1965]  [3lp.  incl.  hbles.  (.AFOSR-65-2192) 
(AF  AFOSR-63-130)  AD  625596  UnclassUied 

Also  published  in  Pbys.  Rev.,  v.  137;.  B717-B719,  Feb. 
8,  1965. 

The  Belhe-Salpeter  equation  arisi.-ig  from  a  4>3  theory 
is  solved  numerically  for  several  energies  (bound  states 
only)  and  symmetry  states.  The  method  used  is  a  varia¬ 
tional  calculation  in  the  4-dimensional  Euclidean  space 
arrived  at  by  the  transformation  due  to  Wick,  A  high 
degree  of  accuracy  is  achieved  by  using  only  a  verj 
small  amount  of  common  computing  machine  capabili¬ 
ties.,  (Contractor's  abstract) 
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California  U.,  Dept.,  of  Physics,  Berkeley. 

RELATIVISTIC  CC«RECTIONS  TO  THE  FINE  STRUC¬ 
TURE  OF  HELIUM,  by  K.  Y.  Kim.  [  1965]  [7]p.  incl. 
rets,  diagrs  (ArOtfR-66-0380)  (AF  AFCI6R-63-130) 
AD  630297  Unclassified 

Also  published  in  Phys  Rev.,;V  140-  A1498-A1504, 

Nov  29,  1963 

Relativistic  corrections  to  the  fine  structure  of  the  hy- 
aioqen  atom  have  beori  calculated  by  many  authors,  but 
ihe  c.-'pcnmenlal  confirmation  of  the  theory,  or  alterna¬ 
tively  ihe  determination  of  the  numerical  value  of  the 
fine-structure  constant  o,  is  limited  to  an  accuracy  of 
1  10^  because  of  the  short  liletime  of  2  ^  states  of  hy¬ 
drogen.  However,  in  view  of  the  fact  that  2  ^P  states  of 
helium  have  a  longer  lifetime,  it  is  expected  that  the 
(fine-structure)  intervals  of  the  2  3p  states  of  helium 
can  be  measured  to  an  accuracy  of  1/106  or  better. 

With  this  expectation,  an  attempt  was  made  to  evaluate 
semirelativistically  the  theoretical  formula  for  the 
helium  fine  structure  to  the  order  o^Ry.  (Contractor's 
abstract) 
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Calilornia  U.  Dept,  of  Physics,  Berkeley. 

EVIDENCE  THAT  THE  DEU'.  ERON  IS  NOT  AN  ELE 
MENTARY  PARTICLE,  by  S.  Weinberg.  [1965]  [7lp. 
incl.  refs.  (AFO6R-65-0816)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AF06R- 
83-232  and  Atomic  Energy  'ommission)  AD  616214 

Unclassified 

Also  published  in  Phys.  T  v. ,  v.  137;  B672-B678. 

Feb.  8,  1965; 

If  the  deuteron  were  an  elementary  particle  then  the 
triplet  n-p  effective  range  would  be  approximately 
-ZR/(I-Z),  where  R  =  4. 31F  is  the  usual  deuteron  radi¬ 
us  and  Z  is  the  probability  of  finding  the  deuteron  in  a 
bare  elementary-particle  state.  This  formula  is  model- 
independent,  but  has  an  error  of  the  order  of  the  range 
m^"l=l.  4IF  of  the  n-p  force,  so  it  becomes  exact  only 
in  the  limit  of  small  deuteron  binding  energy,  i.  e. , 

R  >>  The  experimental  value  of  the  effective 

range  is  not  of  order  R  and  negative,  but  rather  of  order 
1 

m  and  positive,  so  Z  is  small  or  zero  and  the  deu¬ 
teron  is  mostly  or  who'ly  composite.  (Contractor's 
abstract) 
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California  U.  Dept,  of  Physics,  Berkeley.. 

PHOTONS  AND  GRAVITCWS  IN  PERTURBATION 
THEORY:  DERIVATKW  OF  MAXWELL'S  AND  EIN¬ 
STEIN'S  EQUATIONS,  by  S.  Weinberg.  [1965]  [15lp. 
incl.  refs.  (AFOSR-65-1823)  (Sponsored  jointly  by 
Air  Force  uffice  of  Scientific  Research  under 
AF  AF06R-63-232  and  Atomic  Energy  Commission) 

AD  625862  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  138-  B988-B1002, 
MaT^,  1965. 

The  S  matrix  for  photon  and  graviton  processes  is  stud¬ 
ied  in  perturbation  theory,  under  the  restriction  that  the 
only  creation  and  annihilation  operators  for  massless 
particles  of  spin  j  eilowed  in  the  interaction  are  those  for 
the  physical  states  with  neliciiy  i  j.  In  order  to  obtain 
long-range  forces,  it  is  necessary  to  introduce  nonco- 
varlant  potentials  in  the  interaction,  and  the  Lorentz  in- 
varunce  of  the  S  matrix  requires  that  these  potentials 
be  coupled  to  conserved  tensor  currents,  and  also  that 
there  appear  in  the  interaction  direct  current-current 
couplings,  like  the  Coulomb  interaction.  The  potentials 
for  j  -  1  and  J  =  2  must  inevitably  satisfy  Maxwell's  and 
Einstein's  equations  in  the  Heisenberg  representation. 

It  is  shown  to  be  impossible  to  construct  a  Lorentz-in-. 
variant  S  matrix  for  magnetic  monopoles  and  charges  in 
perturbation  theory. 


California  U.,  Dept,  of  Physics,  Berkeley. 

PHASE  OF  THE  CP-INVARUNCE  VIOLATION  IN 


DECAY,  by  S.  L.  Gushow  and  S.  Weinberg.  [1965] 

(2]p.  (AFOSR-65-1868)  (AF  AFOSR-63-232) 

AD  6267”3  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  14  835-836, 

May  17;  1965 

A  previous  experiment  (Phys.  Rev.;  Ltrs. ,  v.  14;  475, 
1965)  indicates  possible  strong  CP- invariance  violation 

in  the  decay  mode  Kj*^-  ^  v"  +  v®.  The  measm  ed 

ratio  of  the  Kj®  and  Ko®  decay  am  litudes,  Re(a]  32)  = 
+0.25  ±0.65,  Im(aj '32)  = +1.  00  ±  0.  65,  suggests  that 
this  ratio  may  have  abso'ute  magnitude  of  order  unity 
and  phase  near  90  ,  though  the  statistics  are  hardly  con¬ 
clusive.  It  is  pointed  out  that  if  aj  a2  is  actually  not 
much  less  than  one  in  magm'ude,  then  CPT  symmetry 
and  the  AT  ±  3,' 2  rule  require  its  phase  to  be  very  close 
to±  90  .  This  constraint  was  not  imposed  in  the 
analysis  made  in  the  previous  experiment,  so  the  fact 
that  this  analysis  did  give  a  mostly  imaginary  ratio 
lends  additional  credence  to  the  existence  of  a  strong 
Kj®  -  3»  mode.  If  this  mode  does  exist,,  then  a  refined 
measurement  of  the  phase  of  aj  ^  provide  a  sensi¬ 
tive  test  of  CPT  and  or  AT  1  3/2. 
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Calilornia  U.,  Dept,  of  Physics,  Berkeley. 

IS  CHARGE-CONJUGATION  INVARIANCE  BADLY 
BROKEN?,  by  S.  L.  Glashow  and  C.  M.  Sommerfield. 
(1965]  |3]p.  incl,  table,  refs.  (AF06R-65-1951) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-63-232  nnd  Office  of  Naval  Re¬ 
search)  AD  U26894  Unclassliled 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15:  78-80,  July 
12,  1965.  ~ 

Several  simple  C-nonconserving  Interactions  are  con-, 
sidered,  any  one  of  which  could  provide  a  mechanism 
for  the  decay  K2®  -  2i7..  Present  experimental  data  re¬ 
lating  to  C-nonconserving  mesomc  decay  rates  with 
phase-space  estimates  are  compared.  There  is  con¬ 
siderable  suppression  for  C-nonconserving  u  v  n  and 
CIV  7)  coupling  constants  but  no  meaningful  limit  on  the 
strength  of  the  C-nonconserving  pqr  coupling  constant 
is  obtained.  It  is  shown  that  even  it  this  coupling  is 
strong,,  it  would  not  produce  a  significant  chaege  asymme¬ 
try  in  ti  decay.. 


California  U.  Dept.,  of  Physics,  Berkeley. 

MODEL  OF  WEAK  INTERACTIONS  WITH  CP  VIOLA¬ 
TION,  by  S.  L.  Glashow.  11965|l4lp.  (AFOSR-66- 
0831)  (Sponsored  jointly  by  Air  Force  (Xfice  of  Scien-. 
tific  Research  under  AF  AFOSR-63-232  and  (Office  of 
Naval  Research])  AD  641451  Unclassified 

Also  published  In  Phys.  Rev.  Ltrs.  ,-  v.  14:  35-38, 

Jan.  4,  1985^ 
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A  simple  model  of  weak  interactions  is  proposed  which 
allows  for  CP  violation.  A  single  current-current 
coupling  is  introduced  where  vector  and  axial-vector 
currents  transform  differently  under  SU(3),  yet  each 
transforms  like  a  member  of  a  unitary  octii.. 
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Califorma  U.,  Dept,  of  Physics,  Berkeley.. 

ON  THE  CURVES  IN  THE  GRENINGER  AND  LEW- 
HARDT  NETS,  by  A.  Bernalte.  [1965]  [SJ).  incl.  refs. 
(AFOSR-66-1599)  (AF  AFOSR-63-290)  AD  641483 

Unclassified 

Also  published  in  Acta  Cryst. ,  v.  19:  916-918,  Dec. 

19557 

The  algebraic  equation:  for  the  lines  in  both  the  Grenlnger 
and  Leonhardt  charts  are  derived,  in  order  to  complete 
or  correct  the  statements  found  in  the  current  literature. 
The  meridians  are  conics  and  the  parallels  are  quartics. 
Also,  parametric  equations  are  given  for  computational 
purposes.  (Contractor's  abstract) 
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California  U.  Dept.:  of  Physlcu,  Berkeley. 

CYCLOTRON  RESONANCE  IN  ALUMINUM,  by  F.  W. 
SpongandA.:  F.  Kip.  [1995]  [17]p.  incl.  illus.  dlagrs. 
table,  refs.  (AF  AFOSR-63.290)  Unclassified 

Published  in  Phys.  Rev.,  v.  137:  A431-A447.  Jan.  18. 

russ: - 

A  systematic  s'udy  of  Azbel'-Kancr  cyclotron  resonance 
in  aluminum  at  35  Gc/sec  has  clarifi^  and  extended 
previous  work.  Results  on  the  orientation  dependence 
and  relative  values  of  the  cyclotron  mass  for  different 
electron  orbits  correspond  closely  with  expectations 
based  on  Harrison's  free-electron  model.  However, 
the  observed  mass  values  are  consistently  55-60%  higher 
than  those  predicted  by  the  free-electron  model.  Since 
the  nearly-free-electron  model  agrees  with  ab  initio 
band-structure  calculations  which  exist  for  aluminum  and 
which  are  thought  to  be  reliable  within  the  independent- 
particle  model,  the  bulk  of  this  disci  epancy  is  presumed 
to  be  attributable  to  the  niany-body  effects  of  correlation 
and  electron-phonon  interactions.  The  anomalous  cyclo¬ 
tron  resonance  spectrum  attributed  in  previous  work  to  a 
cyclotron  mass  ci  3. 10m  (m  is  the  free  electron  mass)  is 
elucidated  in  terms  of  current  sheets  winch  reproduce 
the  skin  currents  deep  within  the  metal..  These  sheets 
are  produced  by  the  spatially  periodic  magnetic  focusing 
of  limiting-point  electrons  on  the  Fermi  surface.  This 
mechanism  leads  to  a  cyclotron  mass  for  these  electrons 
of  1.  55m,  just  one  half  the  value  given  on  the  Azbel'- 
Kaner  ni^el.  Ouantum  oscillations  in  the  surface  im¬ 
pedance  analogous  to  the  de  Haas-van  Alphen  oscilla¬ 
tions  in  the  susceptibility  are  observed  at  -1.  5'K.  Ob¬ 
served  periods  agree  with  the  de  Haas-van  Alphen  peri¬ 
ods  measured  by  Gunnersen.  (Contractor's  abstract) 
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California  U.  Dept,  of  Physics,  Berkeley.. 

CYCLOTRWJ  RESONANCE  IN  SILVER,  by  D.  G. 

Howard.  [1965]  [ll^p.  incl.  diagrs.  refs.  (AF  AFOSR- 
63-290)  Unclassified 

Published  in  Phys.  Rev.,  v.  140;  A1705-A1715,  Nov.. 

29,  1955.  ■■■ 

Azbel'-Kaner-type  cyclotron  resonance  has  been  used 
to  examine  the  Fermi  surface  of  silver.  The  types  of 
resonances  observed  from  a  (llO)-surface  sample  are 
very  like  those  reported  for  copper..  Resonances  orig¬ 
inating  from  orbits  about  the  zone  contact  regions  have 
been  observed  over  a  limited  range  of  angles.  Relative¬ 
ly  strcxig  signals  have  been  obtained  from  orbits  near 
the  limiting  points  when  the  field  lies  nearly  parallel  to 
the  [001]  direction  cJ  the  (110)  surface.  The  2  orbits  re¬ 
ported  in  copper  whose  centers  lie  neither  at  the  center 
nor  the  edge  of  the  zone  have  been  observed,  and  in  ad¬ 
dition  a  third  orbit  of  this  type  has  been  identified  and 
measured  over  a  large  range  of  angles.  Data  taken  on 
a  (lOO)-surlace  specimen  (not  available  in  the  copper 
studies)  have  shown  resonances  due  to  both  hole  and 
electron  orbits;  these  resonances  are  consistent  with 
the  previous  knowledge  of  the  geometry  of  the  Fermi 
surface.  The  ^fect  on  cyclotron  resonance  signals  of 
a  magnetic  field  inclined  with  respect  to  the  specimen 
surface  has  been  investigated.  Apparent  shifts  in  the 
measured  cyclotron  mass  as  large  as  50%  per  degree  of 
field  misalignment  have  been  obtained.  The  similarity 
of  a  number  of  the  signals  to  the  peak-reversal  phe¬ 
nomena  observed  in  potassium  ai^  aluminum  is  dis¬ 
cussed.  Certain  of  the  signals  in  fields  inclined  at  large 
angles  to  the  surface  have  yielded  a  measure  of  the  neck 
size  in  excellent  agreement  with  de  Haas-van  Alphen 
measurements.  (Contractor's  abstract) 
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California  U.  [Dept,  of  Physics]  Berkeley. 

THE  SURFACE  IMPEDANCE  OF  METALS  IN  A  WEAK 
MAGNETIC  FIELD,  by  J.,  F.  Koch  and  A.  F.  Kip. 

[1965]  [5^.  incl.  diagrs.  (Sponsored  jointly  by  Ad¬ 
vanced  Research  Projects  Agency  and  Air  Force  Office 
of  Scientific  Research  under  [AF  AFOSR-63-290]) 

Unclassified 

Published  in  Proc.  Nmth  Internat'l.  Conf.  on  Low 
Temperature  Physics,  Columbus,  Ohio  (Aug.  31-Sept. 

4,  1964),  ed.by  J.  G.  Daunt,  D.  O.  Edwards  and 
others.  New  York,  Plenum  Press,  v.  LT9(Pt.  B):  818- 
822,  1965. 

The  absa'ption  derivative  signals  in  single  crystals  of 
tin,  indiun,.  and  aluminum  are  studied.  The  crystals 
were  cut  with  several  different  symmetry  planes  from 
single-crystal  boules,  and  subsequently  electropolished 
The  experiments  were  done  at  frequencies  between  30 
and  70  Geps  and  it  liquid-helium  temperatures.  The 
results  and  observations  are  summarized:  (1)  A  typical 
signal  consists  of  a  number  of  distinct  derivative  maxi¬ 
ma  and  minima  at  magnetic  fields  below  100  Oe,  (2)  The 
effect  shows  a  striking  dependence  on  the  sample  surface 
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in  which  it  is  observed;  (3)  Polarization  of  the  RF  cur¬ 
rent  affects  the  amplitude,  but  not  the  position  of  the 
derivative  maxima;  (4)  If  the  experimental  frequency  is 
Incrrased,  the  peak  positions  shift  to  higher  fields  as 
ii)®'  pj.;  (5)  The  low-field  effect  can  readily  be  ob¬ 
served  with  the  magnetic  field  tipped  at  arbitrarily  large 
angles  with  respect  to  the  sample  surface;  (6)  The 
preparation  of  a  highly  polished  surface  is  essential  to 
the  observation  of  the  effect;  and  (7)  The  effect  is  inde¬ 
pendent  of  temperatures  between  4. 2'K  and  the  super¬ 
conducting  transition  temperature.  It  is  suggested  that 
the  observed  signals  are  due  to  the  interaction  of  con¬ 
duction  electrons,  traversing  the  skin  region  on  a  seg¬ 
ment  of  cyclotron  orbit,  with  the  RF  electric  field; 
electron  trajectory  through  the  region  of  the  skin  depth 
is  discussed. 
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California  U.  Dept.,  of  Physics,  Berkeley. 

OBSERVATIONS  OF  LONG-PERIOD  PULSATIONS  OF 
ELECTRON  PRECIPITATION  IN  CONJUGATE  REGIONS 
OF  THE  AURORAL  ZONES,  by  R.  R.  Brown,  J.  R. 
Barcus  and  others.  [1965]  [4]p.  incl.  diagrs.  (AFOSR- 
65-1877)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  AF  AF06R-63-331,  National 
Science  Foundation,  and  Office  of  Naval  Research) 

AD  626096  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  70; 
1246-1249,  MarT  1,  1965. 

Observations  are  summarized  lor  a  long-period  pulsa¬ 
tion  event  in  ionospheric  absorption  of  cosmic  radio 
noise  at  Kotzebue,  Alaska  and  at  the  Australian  National 
Antarctic  Research  Expeditions'  Station  at  Macquarie 
Island.  Although  there  is  a  great  degree  of  simultaneity 
and  similarity,  addltioiial  features  of  pulsating  electron 
precipitation  are  shown  from  x-ray  and  rlometer  obser¬ 
vations.  These  observations  outside  the  immediate  vi¬ 
cinity  of  the  conjugate  regions  indicate  spatial  structure 
on  a  scale  of  a  few  hundred  km.. 
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California  U.;  Dept,  of  Physics,  Berkeley.. 

EVIDENCE  SUGGESTING  DUMPING  OF  SEMITRAPPED 
ELECTRONS  ON  THE  rilGHl  SIDE  OF  THE  EARTH,  by 
J.  R.  Barcus.  [1965]  [3]p.  incl.  dUgrs.  (AF06R-65- 
1878)  (Sponsor^  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  uraler  AF  AFCI6R-63-33t,  and  Office  of 
Naval  Research)  .\D  626097  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  70 
1237-1239,  Mar.  1,  1965. 

A  precipitation  event  intense  enough  to  make  a  near  niax- 
iniiim  demand  on  the  outer  zone  vas  observed  by  means 
of  bremsstrahlung  x-rays,  with  a  balloon-borne  scin¬ 
tillation  detector.  The  balloon  was  launched  from  Barrow,; 
Alaska,  In  March  1963  during  the  recovery  pnase  ol  a 
magnetic  storm.  X-ray  activity  above  100  kev  was  bare¬ 
ly  detectable,  except  for  an  extremely  intense  burst 
( -  350  times  normal)  occurring  at  approximately  1030  UT. 


The  origin  of  this  striking  spectral  variation  is  con¬ 
sidered.  It  is  jiointed  out  that  local  acceleration,  other 
than  untrapping  mechanisms,  need  not  necessarily  coin¬ 
cide  with  the  region  of  precipitation.  It  is  possible  that 
daytime  events,  extensive  in  space  and  time,  are  the  re¬ 
sult  of  energization  processes  occurring  in  the  sunlit 
magnetosphere;  the  transient  and  localized  bursts  oc¬ 
curring  near  midnight  are  the  result  of  partial  dumping 
of  the  semitrapped  enhancement  in  the  outer  zone. 


California  U.  Dejit.,  of  Physics,;  Berkeley. 

BALLOON  OBSERVATIONS  ON  THE  RELATIONSHIP 
OF  ENERGETIC  ELECTRONS  TO  VISUAL  AURORA  AND 
AURORAL  ABSORPTION,  by  J.  R.  Barcus.  [1965l|13lp 
incl.  illus.  diagrs.  refs.  {AFOSR-65-1879)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-63-331  and  62-422.  National  Science  Founda¬ 
tion,  and  Office  of  Naval  Research)  AD  626502 

Unclassified 

Also  published  in  Jour.  Geophyn.  Research,  v.  70 
2135-2147,  May  1,  1965. 

Simultaneous  bremsstrahlung  x-ray  and  photometric 
measurements  show  a  rather  loose  correlation,  in  the 
sense  of  a  detailed  space-time  association,  between  the 
appearance  of  x-rays  at  balloon  altitudes  and  visual 
aurora  at  large  L  Vulucs.  The  observations  suggest  that 
essentially  different,  though  not  infrequently  coupled,; 
mechanisms  are  responsible  for  the  low  and  high  energy 
portions  of  the  precipitated  electron  spectrum.  Detailed 
examination  of  an  lonoiipheric  absorption  event  associ¬ 
ated  with  auroral  breakup  indicates  that  the  event  is 
largely  accounted  for  by  the  same  flux  of  low  energy 
electrons  responsible  for  the  simultaneous  luminosity 
enhancement.:  (Contractor's  abstract) 
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OBSERVATIONS  ON  THE  SPATIAL  STRUCTURE  Of 
PULSATING  ELECTRON  PRECIPITATION  ACCOMPA¬ 
NYING  LOW  FRECUENCY  HYDROMAGNETIC  DIS¬ 
TURBANCES  IN  THE  AURORAL  ZONE,  by  J.  R.  Barcus 
and  T.  J.  Rosenberg.  |1965{|10|p.  incl.  diag''S 
(AFO6n-65-1880)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFC)6R-63-331.-  Nalio-- 
nal  Science  Foundation,  and  Office  of  Naval  Research) 
AD  626503  Unclassified 

Also  published  in  Jour.  Geophys.  Research,,  v  70 
17(57-I7r6,  Apr,  1,;  1965. 

Low-frequency  hydromagnetic  dislurbinces  which  are 
generated  in  a  sunlit  part  of  the  distant  nugnetosphere 
and  propagate  as  transverse  waves  to  aurora!  latitudes 
are  accompanied  by  pulsating  electron  precipitation  and 
ionospheric  absorption  of  cosmic  radio  noise  with  a 
similar  temporal  behavior  The  region  over  which  this 
pulsating  act'vity  occurs  is  belt-like,,  1000  km  long  and 
-  100-400  km  across.  SonuHimcs  the  instantaneous  pat¬ 
tern  of  precipitation  exliibits  spatial  structure  over 
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these  dimensions,  but  at  least  on  one  occasion  the  pulsa¬ 
tions  were  in  phase  over  a  large  region  near  the  noon 
meridian.  A  unique  acceleration  process  does  not  ap¬ 
pear  to  be  required,  as  the  bremsstrahlung  x-ray  spec- 
trums  obtained  for  the  pulsations  are  not  essentially 
different  from  those  observed  during  activity  preceding 
or  following  these  events.  The  statically  trapped  radia¬ 
tion  IS  eliminated  as  a  possible  source,  and  some 
mechanisms  involving  local  energization  are  briefly 
discussed.  (Contractor's  abstract) 
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BALLOON  OBSERVATIONS  OF  AURORAL  ZONE  X 
RAYS  IN  CONJUGATE  REGIONS.  1.;  SLOW  TIME  VARI¬ 
ATIONS,  by  R.  R.  Brown,  J.  R.  Barcus,  and  N.  R.. 
Parsons.  [1965]  [20]p.  incl.  diagrs.  tables,  refs. 
(AF06R-65-1881)  (Sponsorc'd  jointly  by  Air  Force  Office 
of  Scientific  Research  uider  AF  AFOSR-63-331,  Natio¬ 
nal  Science  Foundation,  and  Office  of  Naval  Research) 

AD  626098  UnclassUied 

Als^  published  in  Jour.  Geophys.  Research,-  v.  70- 
‘ZS'lO-TSSB,  Jiine  l,  1965. 

Conjugate  aspects  of  auroral  zone  electron  precipitation 
are  exaniinea  using  data  from  ten  simultaneous  balloon 
flights  of  x-ray  detectors  from  Fairbanks,  Alaska,  and 
Macquarie  Island,  Australia,  as  well  as  riometer  data 
from  Kotzebue  and  College,  Alaska.  These  results  in¬ 
dicate  a  close  correspondence,  in  similarity  and  simul¬ 
taneity,  in  regions  of  near  conjugacy  over  a  wide  range 
(Kp  ^  0*  to  6())  of  geophysical  disturbance..  Whereas 

gross  features  of  activity  remain  Intact,  dissimilarities 
become  quite  evident  at  locations  well  removed  from 
near  conjugucy  (Contractor's  abstract) 
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BAH,OON  OBSERVATIONS  OF  AURORAL  ZONE  X  RAYS 
IN  CONJUGATE  REGIONS.  2.  MICROBURSTS  AND 
PUI^ATIONS,  by  R.  R.  Brown,  J.  R.  Barcus,  and  N.  R., 
Parsons,  [1965](14]p.  incl.  diagrs.  table.  (AFOPR- 
65-1882)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  AF  AFOSR-63-331,  National 
Science  Foundation,  and  Office  of  Naval  Research) 

AD  626099  Unclassified 

Also  lyblished  in  Jour.  Geophys.  Research,  v.  70: 
5599^2612,  June  1,  1965. 

Simultaneous  balloon  observations  of  x-ray  pulsations 
in  the  5-10  sec  range  made  from  Fairbanks,  Alaska, 
and  Macquarie  Island,  Australia,  showed  no  detailed 
correlation  in  time  or  amplitude.  Observations  in  the 
northern  hemisphere,  with  2  balloon  instruments  sepa¬ 
rated  by  about  150  km  in  the  east-west  direction, 
showed  no  obvious  correlation,  but  when  the  separation 
was  reduced  to  about  100  km  in  the  north- south  direc¬ 
tion,  x-ray  pulsations  showed  in-phase  variations.  Ob¬ 
servations  with  2  balloon  instruments  separated  by  ISO 
km  in  the  east-west  direction  showed  time  coincidences 


for  about  1/3  of  the  microbursts;  the  other  2/3  were  ob¬ 
served  on  one  balloon  or  the  other.  From  the  small 
scale  size  of  mlcroburst  electron  precipitation  it  is  sug¬ 
gested  that  magnetospherlc  plasma  instabilities  are 
responsible  for  the  electron  bombardment  of  the  auro¬ 
ral  zone  atmosphere.  Similar  considerations  are  sug¬ 
gested  for  pulsating  electron  precipitation.  (Contrac¬ 
tor's  abstract) 
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STCmAGE  OF  RADIOACTIVE  DEBRIS  IN  THE  POLAR 
VORTEX,  byJ.  R.  Barcus.  [1965]|3^.  incl.  dtagr.. 
(AFOSR-65-2787)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOFR-bJ-SJt, 
and  Office  of  Naval  Research)  AD  627759 

"Jnclassified 

Also  published  in  Jour.  Atmos.  Sci. ,  v..  22'  460-462, 
July  1965. 

Several  observations  of  the  storage  of  radioactive  debris 
in  the  polar  stratosphere  are  presented.  The  measure¬ 
ments  were  made  incidentally  to  a  series  of  high  alti¬ 
tude  balloon  flights  primarily  intended  for  auroral  zone 
research  and  released  from  Point  Barrow,  Alaska, 
during  Mar.  1963.  This  period  followed  by  some 
months  an  intensive  high  latitude  series  of  atmospheric 
nuclear  tests  which  had  been  conducted  by  the  U^R 
from  Aug.  5  to  Dec.  25,  1962. 
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OBSERVATICTJS  ON  THE  ASSOCIATION  OF  AURCWAL 
LUMINOSITY  WITH  AURMIAL  X-RAYS  AND  COSMIC 
NOISE  ABSORPTKXf,  by  T.  J.  Rosenberg.  [1965]  [9]p. 
incl.  diagrs.  Uble.  (AF06R-65-2798)  (AF  AF06R- 
63-331)  AD  627541  Unclassified 

Also  published  in  Jour.  Atmos,  and  Terrest.  Phys. , 
v.TJ:  751-756,  June  1965. 

Simultaneous  observations  of  auroral  luminosity  and 
bremsstrahlung  x-rays  from  the  same  balloon  payload 
are  reported  here.  Comparison  of  the  balloon  measure¬ 
ments  with  riometer  records  has  shown  the  same  varie¬ 
ty  of  associations  that  appear  in  other  studies  of  auro¬ 
ral  phenomena.  Because  the  photometer  and  scintilla¬ 
tion  counter  geometries  are  fixed  relative  to  each  other 
and  view  equivalent  regions  of  the  sky  at  the  production 
layer,  it  has  been  possible  to  investigate  behavioral  dif¬ 
ferences  in  the  low  and  high  energy  portions  of  the  pre¬ 
cipitated  electron  spectrum  with  more  certainty  than 
when  comparing  balloon  and  ground-based  observations. 
Certain  aspects  of  the  present  observations  suggest  that 
temporal  variations  in  these  two  energy  ranges  are 
rather  independent,  on  occasion.  These  observations 
support  the  suggestion  that  two  mechanisms  having 
characteristically  different  energy  spectra  control  the 
acceleration  and/or  precipitation  of  energetic  electrons. 
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Correlations  ot  auroral  luminosity  with  x-rays  then 
depend  upon  the  defr  at  coupling  between  the  mecha¬ 
nisms,  (Coidractor’s  abstract) 
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COMMENTS  ON  RELATIVISTIC  SUPERMULTIPLET 
THEORIES,  byS.  Weird>erg.  [1965]  [5]p.  incl.  refs. 
(AF06R-6S-181S)  (AF  AFCI6R-64-232)  AU  625573 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  139:  B597-B601, 

X5g:xiflB5. — 

It  is  proved  that  it  is  Impossible  to  extend  the  SU(6)  sym¬ 
metry  to  a  well-behaved  group  of  unitary  operators  on 
the  i^yslcal  Hilbert  space  since  no  such  group  can  have 
irr^cible  representations  containing  all  spin  states  of 
the  particles  Involved.  It  is  shown  that  the  recently  pro¬ 
pose  U(12)  symmetry  evades  the  theorem  1  v  acting 
on  the  generalized  M  function  rather  than  on  the  physical 
Hilbert  space.  A  brief  explanation  is  provided  for  the 
use  of  the  M  function.  Some  evasions  of  the  theorem 
other  than  the  U(12)  symmetry  are  also  discussed. 
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DETERMINATION  OF  THE  SPINS  AND  PARITIES  OF 
RESONANCES,  by  C.  Zemach.  [1965]  [16]p.  incl. 

Ubles.  (AF06R-66-0016)  (AF  AF06R-64-232) 

AD  630324  Unclassified 

Also  published  in  Phys.  Rev. ,  v.,  140-  B109-B124, 
dct.  11,  1965. 

The  properties  of  angular-momentum  tensors  described 
in  item  no.  296,  are  used  to  develop  tests  for  the  spins 
and  parities  of  resonances.  Fermion  resor,ance8  decay¬ 
ing  into  particles  of  spin  zero  and  spin  one-half  or  spin 
zero  and  spin  three-halves  and  boson  resonances  decay¬ 
ing  into  pe.rticles  of  spin  zero  and  spin  one  are  con¬ 
sidered  in  some  detail.  Attention  is  given  to  angular 
correlations  between  production  and  decay  configura¬ 
tions,  both  generally  and  in  special  cases  such  as  for¬ 
ward  production,  low-energy  production,  and  peripheral 
collisions.  A  moment  analysis  of  the  decay  distributions 
is  developed..  (Contractor's  abstract) 
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USE  OF  ANGULAR-MOMENTUM  TENSORS,  by  C. 
Zemach.  [1965]  [12]p.  incl.  Ubles.  (AF06R-66-0017) 
(AF  AF06R-64-232)  AD  630308  UncUssified 

Also  published  in  Phys.  Rev. ,  v.  140;  B97-B108,  Oct. 

TTTTWBr - 

The  properties  of  tensor  represenUtions  are  developed 


for  application  to  angular- momentum  problems  in 
elementary-particle  reactions.  (Contractor's  abstract) 
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THREE-BODY  N/D  E»UAT10N.S.  1.  INTEGRAL  ANGU¬ 
LAR  MOMENTA,  by  S.  MandclsUm.  [1965]  [22]p. 
incl.  dtogrs.  (AFOSR-66-0016)  (AF  AFOSR-64-232) 
AD  630309  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  140:  B375-B396, 

Oc  25,  1965. 

Equations  are  derived  for  calculating  3-body  partial 
wave  amplitudes  once  all  singularities  other  than  the 
uniUrity  discontinuity  are  known.  The  equations  can 
easily  be  reduced  to  Fredholm  equations.  They  have  a 
similar  structure  to  the  2-body  equations,  but  are  more 
complicated  owing  to  the  presence  of  disconnected  dia¬ 
grams.  The  0  function  is  related  to  the  form  factor  in 
the  usual  ivay,  and  it  has  the  expected  zeros  and  cuts  on 
the  unphysical  sheet.  A  subsidiary  problem  which  is 
treated  is  the  determination  of  a  function  with  kinemati- 
cal  branch  points  when  the  discontinuities  across  the 
dynamical  cuts  on  all  sheets  are  known.  Also,  a  brief 
discussion  is  given  of  the  many-ohannel  analog  of  the 
Omnes  equation.  This  discussion  may  be  useful  to 
those  who  do  not  wish  to  study  the  mathematical 
theory  in  detail.  (Contractor's  abstract) 
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INFRARED  PHOTONS  AND  GRAVITONS,  by  S. 

Weinberg.  [1965]  [9]p.  (AFOSR-66-0021)  (AFAFOSR- 
64-232)  AD  640277  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  140:  B516-B524, 

Oct.  25,  1965. 

It  is  shown  that  the  infrared  divergences  arising  in  the 
quantum  theory  of  gravitation  can  be  removed  by  the 
familiar  methods  used  in  quantum  electrodynamics. 

An  additional  divergence  appears  when  infrared  photons 
or  gravitons  are  emitted  from  noninfrared  external 
lines  of  zero  mass,  but  it  is  proved  that  for  infrared 
gravitons  this  divergence  cancels  in  the  sum  of  all  such 
diagrams.  (The  cancellation  does  not  occur  in  mass¬ 
less  electrodynamics. )  The  formula  derived  for  gravi¬ 
ton  bremsstrahlung  is  then  used  to  estimate  the  gravi¬ 
tational  radiation  emitted  during  thermal  collisions  in 
the  sun,  and  this  found  to  be  a  stronger  source  of  gravi¬ 
tational  radiation  (though  still  very  weak)  than  classical 
sources  such  as  planetary  motion.  The  conjecture  of 
Dalltz  that  divergences  in  the  Coulonb- scattering  Born 
series  may  be  summed  to  an  innoo  ous  pnase  factor  is 
verified,  and  it  is  shown  how  this  result  may  be  extended 
to  processes  Involving  arbitrary  numbers  relativistic 
or  nonrelativlstic  particles  with  arbitrary  spin.  (Con¬ 
tractor’s  abstract) 
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California  U.  Dept,  of  Physics,  Berkeley. 

UNSTABLE-PARTICLE  SCATTERING  AND  THE  STRIP 
APPROXIMATIC»I,  by  I.  T.  Drummond.  [1965]  (18]p. 
incl.  diagrs.  refs.  (AFOSR-66-0025)  [AF  AFOSR-64- 
232]  AD  630237  Unclassified 

Aloo  published  in  Phys.  Rev. ,  v.  140:  B482-B499,  Oct. 

SsTTSSS; 

The  problem  of  formulating  a  bootstrap  calculation  when 
one  of  the  scattering  particles  is  unstable,  is  examined. 
The  unstable-particle  scattering  amplitude  is  defined  as 
an  S-matrix  pole  residue,  the  analytic  structure  of  which 
may  be  determined  from  the  usual  Landau  rules.  Al¬ 
though  the  instability  of  the  external  particle  complicates 
the  structure  it  does  not  do  so  too  severely..  Therefore, 
it  can  be  postulated  that,  in  analogy  with  the  stable  case, 
the  unstable-particle  amplitude  exhibits  Regge  asymp¬ 
totic  behavior.  A  strip  approximation  to  the  amplitude 
which  is  a  crossing-symmetric  superposition  of  Regge 
pole  terms  can  then  be  constructed.  This  approximation 
exhibits,  in  some  respects,  satisfactory  analytic  struc¬ 
ture.  In  particular  it  takes  quite  well  Into  account  cer¬ 
tain  anomalous  threshold  effects.  It  satisfies  a  quasi- 
Mandelstam  representation  which  is  used  to  explore  the 
analytic  structu  -e  of  the  corresponding  partial-wave 
amplitudes  and  their  continuation  to  arbitrary  angular 
momentum.  Certain  simple  discontinuity  formulas  are 
used  to  obtain  dynamical  equations  for  the  partial-wave 
amplitudes  and  a  complete  bootstrap  scheme  is  formally 
constructed.  (Contractor's  abstract,  modified) 
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INTENSITY  CORRELATIONS  IN  RAMAN  SCATTERING, 
by  A.  L.  Fetter.  [1965]  |8lp.  incl.  diagrs.  refs. 
(AFOSR-65-2046)  (AF  AFOSR-65-130)  AD  627729 

Unclassified 

Also  published  In  Phys.  Rev. ,  v.  139:  A1616-A1623, 

Aug.  30, "^65^ 

Correlated  counting  rates  in  Raman  scattering  are  pro¬ 
posed  as  d  means  of  studying  optical  pi'oiions  in  crystals. 
This  technique  may  be  used  to  measure  both  the  lifetime 
and  spatial  coherence  of  the  vibrational  ,t.ites.  Experl- 
menUl  counting  times  are  estimated  to  be  the  order  of 
50  lisec  foi  the  case  of  a  gas  :'>ser  as  u  light  source. 
(Contractor's  abstract) 
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VORTICES  IN  AN  IMPERFECT  BOSE  GAS.  IH.  SCAT¬ 
TERING  OF  SINGLE-PARTICLE  EXCITATIONS,  by 
A.  L.  Fetter,  [19651  (9lp.  incl.  refs.  (AFOSR-66- 
0373)  (AF  AFOSR-65-130)  AD  630279  Unclassified 

Also  published  in  Phys.  Rev.  v.  140:  A452-A460, 

Oct.  11,1965: 


The  scattering  of  single-particle  excitations  by  a  vortex 
in  the  condensate  d  an  imperfect  Bose  gas  is  studied 
using  the  Bogollubov  approximation.  The  S  matrix  is 
calculated  as  in  conventional  scattering  theory,  and  the 
phase  shifts  are  determined  with  the  Schwinger  varia¬ 
tional  principle.  The  differential  cross  section  in  the 
long-wavelength  limit  is  found  to  be  do/dx  =  l/2ir 
(H/mc2)k  cot*(l/2x),  where  m  is  the  mass  of  one  atom 
and  c  is  the  speed  of  sound.  This  cross  section  agrees 
precisely  with  that  found  previously  for  scattering  of 
sound  by  a  classical  vortex  with  circulation  h/m.. 
(Contractor's  abstract) 
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SPHERICAL  IMPURITY  IN  AN  INFINITE  SUPER¬ 
CONDUCTOR,  by  A.  L.  Fetter.  [1965]  [I6]p.  incl. 
diagrs.  refs.  (AF06R-66-1S48)  (AF  AFOSR-6S-130) 
AD  641036  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  140:  A1921-A1936. 
Dic.  '13,  r965. 

The  modifications  in  a  superconducting  medium  due  to 
a  single,  spherically  symmetric,  nonmagnetic  impurity 
are  examined  using  the  BCS  theory  of  superconductivity.. 
The  energy  spectrum  of  quasiparticles  has  both  a  dis¬ 
crete  portion  (bouiKl  states)  and  a  continuous  portion 
(scattering  states).  In  the  scattering  region  (E  >  L),  a 
given  energy  corresponds  to  two  distinct  momentum 
states,  one  above  and  one  below  the  Fermi  level.  The 
calculation  of  the  S  matrix  for  the  impurity  scattering 
is  thus  a  problem  of  two  coupled  channels.  The  elec¬ 
tron  density  nly)  and  the  order  parameter  A(v)  far  from 
the  impurity  are  evaluated  asymptotically  in  terms  of 
the  elgenphase  shifts  and  mixing  parameter  of  the  two 
channels.  Two  soluble  models  for  the  impurity  are 
considered.  With  a  hard-sphere,  long-range  spatial 
oscillations  are  found  in  A(r)  as  well  as  in  n(v).  With  a 
delta-shell  potential,  a  resonant  enliancement  occurs 
in  the  scattering  of  quasiparticles  with  momentum  near 
the  Fermi  momentum.  Both  the  spatial  oscillations  and 
the  resonant  enhancement  are  expected  to  appear  for 
more  general  impurity  potentials.  (Contractor's 
abstract) 
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California  U.  Dept,  of  Physics,  Berkeley.. 

ACCURACY  OF  MEASUREMENT  FC»  COUNTING  AND 
INTENSITY-CORRELATION  EXPERIMENTS,  by  M.,  L. 
Goldberger  and  K.  M.  Watson.  [1965]  [10^.  incl. 
diagrs.  refs.  (AFOSR-66-15e8)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-65-130  and  Atomic  Energy  Commission) 

AD  641034  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  140:  B500-B509, 

OcC  25;  19657' 

A  quantum-mechanical  analysis  is  made  of  the  experi¬ 
mental  accuracy  to  be  expected  for  particle-counting  and 
intensity-correlation  experiments.  The  mean-square 
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Iluctuatlon  for  an  ensemble,  consisting  of  a  large  num¬ 
ber  of  experiments  each  conducted  over  a  time  interval 
T,  is  calculated.  (Contractor's  abstract) 
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California  U.  Dept,  of  Physics,  Berkeley. 

DECAY  M(X}ES  OF  SPIN-TWO  MESONS,  by  S.  L. 
Glashow  and  R.  H.  Socolow.  [1965]  [S]p.  Incl.  diagrs. 
tables,  refs.  (AF06R-6S-2797)  (AF  AF06R-65-232) 
AO  627728  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15;  329-333, 
Aug.  16,  lb65. 

The  observed  partial  decay  widths  of  spin-two  mesons 
are  compared  with  theoretical  predictions  based  on 
SU(3).  The  results  strongly  support  the  assignment  of 
these  states  to  the  reducible  1  ®  8  representation  of 
SU(3)  with  considerable  l,f^  mixing. 
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California  U.  Electronics  Research  lab. ,  Berkeley. 

THE  INSTABILITY  OF  CENTRIFUGAL- ELECTRO- 
STATIC-FOCUSED  FLOW,  by  R.  Lundgren.  Sept..  23, 
1965,  102p.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AF06R-63-117  and  Elec¬ 
tronics  Technology  Division)  AD  474598 

Unclassified 

The  stability  ct  thin  centrifugal-  electrostatlc-focused 
(CEF)  streams  is  Investigated.  It  is  found  that  these 
streams  can  be  unstable  for  axially  asymmetric  per¬ 
turbations,  but  that  perturbation  growth  stops  or  is 
severely  chmped  alter  the  beam  attains  some  specific 
thickness.  Linear  analysis  of  the  thin  stream  model 
shows  that  it  is  usually  unstable  for  two-dimensional 
perturbations,  with  exponential  time  growth  dependent 
on  the  aximuthal  wave  number.  Moving  the  coaxlai 
focusing  walls  closer  to  the  stream  first  causes  the 
growth  rate  at  small  n  to  decrease,  then  vanish,  and 
finally  to  reappear  accompanying  a  stream-image 
charge  instability.  The  physical  mechanism  of  growth 
is  examined  in  detail  and  compared  to  its  dual,  the  nug- 
nctlcally  focused  model  of  Kyhl -Webster- Pierce,  The 
large-amplitude  growth  region  is  examined  by  numerical 
integration  using  a  two-dimensional  charged- rod  model. 
The  accuracy  of  the  numerical  method  is  checked  against 
the  results  cf  a  single-rod  small-amplltude  analysis. 
.Starting  points  for  the  non-linear  calculations  are  small 
density  perturbations  for  n  ==  5,  and  15-30.  Growth  of 
the  stream  thickness  is  eiqponentlal  for  approximately 
one  or  two  stream  revolutions,  then  quickly  limits,  going 
to  a  much  slower  or  zero  growth  rate. 
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California  U.  [Electronics  Research  Lab.  ]  Berkeley. 

A  CENSUS  OF  FINITE  AUTOMATA,  by  M.  A.  Harrison. 
[1965]  [14^}.  incl.  dUgrs.  Ubles.  (AF06R-65-0902) 


(Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research,  [Army  Research  Office  (Durham),  and  Office 
of  Naval  Research]  under  AF  AFOSR-63-139)  AD  617877 

Unclassified 

Also  published  in  Canad.  Jour.  Math. ,  v.  17:  100-113, 

19557 

A  unite  automaton  may  be  thought  of  as  a  possible  ab¬ 
straction  of  a  digital  computer..  This  note  solves  the 
problem  of  counting  the  number  of  equivalence  classes 
of  finite  automata.  The  solution  consists  of  a  number 
of  theorems  on  the  enumeration  of  functions,  which  in¬ 
cludes  a  representation  of  a  finite  automaton  by  ?  di¬ 
rected  graph  whose  modes  represent  internal  states 
and  whose  branches  denote  transitions.  Connected  au¬ 
tomata  are  also  considered,  and  some  numerical  re¬ 
sults  are  given. 
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California  U..  [Electronics  Research  Lab.  ]  Berkeley. 

AN  OPTIMAL  REGULATOR  PROBLEM,  by  A.  Chang. 
[1965]  [14]p.  incl.  refs.  (AFOSR-65-0908)  (AF  AFOSR- 
63-139  and  AF  AF06R-63-292)  AD  618347 

Unclassified 

Also  published  in  Slam  Jour.  Control,  Ser.  A.  v.  2; 

22I5rRI3;i965  - 

An  optimal  regulator  problem  is  considered  for  systems 
whose  behavior  may  be  described  by  the  linear  differen¬ 
tial  equation  x(t)  -  Ax(t)  +  Bu(t),  where  A  and  B  are 
matrices  of  real  constants.  Given  this  system,  an  ini¬ 
tial  state  Xg,  and  the  conditions  (a)  the  pair  (A,B)  is  con¬ 
trollable,  i.  e. ,  rank  [B,  AB, . . . ,  A"’^B]  =  n;  (b)  the 
pair  (A,  Q)  is  observable,  i.  e. ,  rank  [Q,  AQ, . . . ,  AO'^Q] 
=  n;  (c)  the  autonomous  system  x  ^  Ax  is  Ljapunov  sta¬ 
ble,  let  T  c  u  be  the  set  of  all  admissable  controls 
which  transfer  xg  to  the  origin.  The  problem  is  to  find 
a  u  c  T  such  that  J  (u,  Xg)  =  inl^,.j.  i(v,  Xg).  It  is 
shown  that  there  exists  a  unique  optimal  control  lor  any 
choice  of  the  Initial  state  and  that  Pontryagln's  nuxi- 
mum  principle  gives  necessary  and  sufficient  conditions 
for  a  control  to  be  optinul.  The  problem  of  optimal 
feedback  control  is  considered,  and  it  is  shown  that  an 
optimal  feedback  control  is  a  linear  function  of  the  state 
in  a  neighborhood  cf  the  origin.  The  final  result  is  that 
the  optimal  feedback  control  is  a  continuous  function  of 
the  state  which,  in  principle,  makes  this  computation 
feasible. 
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California  U..  [Electronics  Research  Lab.  ]  Berkeley. 

OUASBTATIC  ANALYSIS  OF  WAVES  IN  A  PLASMA- 
FILLED  WAVEGUIDE,  by  J.  E.  Scharer  and  A.  W. 
Trivelpiece.  [1965]  [2]p.  incl.  diagrs.  (AF06R-65- 
0909)  (Sponsored  jointly  by  Air  Force  Cambridge  Re¬ 
search  Lab;  [Air  Force  Office  of  Scientific  Research, 
Army  Research  Office  (Durham;,  and  Office  of  Naval 
Research  under  AF  AF06R-63-139])  AO  617238 

Unclassified 
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Als(.  publitjliod  in  Jour.  Apol.  Phvs.  .  v.  36:  318-319. 

jan:“ro65r~'' — 

Uiiin;;  tlie  quasistatic  approximation  in  bounded  mag¬ 
netized  plasmas,  the  dispersion  equation  obtained  pre¬ 
dicts  pliasc  velocities  greater  than  the  velocity  of  light 
for  a  certain  regio.-i  of  the  w-S  plane.  This  is  considered 
to  invalidate  the  quasistatic  analysis.  In  this  note  the 
region  is  investigated  for  an  idealized  plasma-filled 
guide  with  propagation  and  magnetic  field  oriented  ax¬ 
ially  along  the  guide,  and  the  conditions  for  validity  of 
the  dispersion  relation  for  this  region  are  determined. 
The  magnetic  and  electric  fields  and  power  flow  are  ob¬ 
tained,  and  the  validity  for  the  quasistatic  analysis  for 
tlie  backward-wave  mode  and  forward-wave  mode  is 
studied. 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

THE  DETECTION  OF  WEAK  MAGNETIC  FIELDS  USING 
DIPOLE  RESONANCE  IN  THRJ-PERMALLOY  FILMS, 
by  C.  E.  Frank.  Jan.  18,  1965,  91p.  Incl.  Ulus,  diagrs. 
tables,  refs.  (Ropt.  no.  65-4)  (AFOSR-65-1141) 
(Sponsored  jointly  by  (Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  AF  AFOSR-63-139)  AD  468085 

Unclassified 

Anisotropic  magnetic  thin  films  can  be  formed  by  vacuum 
evaporation  and  deposition  of  ferromagnetic  materials  In 
a  dc  magnetic  field  parallel  to  the  substrate.  Such 
films,  especially  those  of  nlcl;el-iron  of  "permalloy" 
composition,  have  been  extensively  studied  in  the  past, 
primarily  with  respect  to  properties  which  are  useful  in 
digital  computer  applications.  Recently,  interest  in 
these  devices  has  developed  for  detecting  very  weak  mag¬ 
netic  fields,  using  low-frequency-switching  methods  as 
described  by  West,  Odom,  Rice,  and  Penn.  The  work 
reported  here  makes  use  of  a  new  ultra-high-frequency 
magnetic-spin-resonance  method  devised  by  the  author. 
Among  the  new  results  obtained  are  analytical  and  ex¬ 
perimental  verifications  of  the  high  sensitivity  attains  le. 
Although  the  actual  sensitivities  measured  in  ordinary 
laboratory  surroundings  were  limited  to  approximately 
10  gauss  by  the  ambient  magnetic  noise  level,  it  is 
demonstrated  that  the  system  is  capable  of  much  greater 
sensitivity  if  used  in  quieter  locations. 
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California  U.  Electronics  Research  Lab, ,  Berkeley. 

THE  ANALYSIS  AND  SYNTHESIS  OF  PROTABILITY 
TRANSFORMERS,  by  D.  L.  Moorehead.  Jan.  28,  1965, 
64p.  incl.  diagrs.  refs.  (Rept.  no.  63-6)  (AFOSR-65- 
1223)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  AF  AFOSR-63-139,  and 
National  Science  Foundation)  AD  463597 

Unclassified 

The  purpose  of  this  report  is  to  investigate  the  effect  of 
finite  state  machines  on  an  input  random  process,  and 
to  propose  a  method  whereby  a  machine  can  be  designed 


that  transforms  the  probability  measure  of  a  process 
in' »  a  specified  measure.  Of  particular  Interest  is  what 
a  .inlte  automaton  does  to  certain  important  properties 
that  random  processes  can  have.  K  is  shown  that  all 
finite  state  machines  can  preserve  the  stationarity  of 
input  processes  via  specifying  an  appropriate  initial 
probability  dlstributian  over  the  states  of  tho  machine. 
Necessary  and  sufficient  conditions  are  obtained  on  the 
structure  of  a  finite  state  machine  such  that  the  process 
consisting  of  the  sequence  of  states  will  be  ergodlc. 

This  is  achieved  by  extension  of  a  theorem  in  informa¬ 
tion  theory  on  similar  conditions  for  finite  state  chan¬ 
nels.  A  to^c  given  considerable  attention  is  the  syn¬ 
thesis  of  a  finite  state  machine  whose  output  will  be  a 
random  process  with  a  specified  finite  order  probabili¬ 
ty  distribution,  given  a  particular  input  process  and  its 
associated  measure.  B  can  be  shown  that  this  problem 
cannot  be  solved  exactly,  but  that  an  arbitrarily  close 
approximation  can  be  achieved  subject  to  an  error**^ 
criterion  defined  in  the  report.  A  class  of  processes, 
the  measure  of  which  can  be  realised  enetly,  is  also 
given.  Necessary  and  sufficient  conditions  are  given 
on  a  machine  such  that  the  output  process  be  a  firite 
Markov  chain. 
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California  U.  Electronics  Research  IjU).  ,  Berkeley. 

ANCK>B  STRUCTURES  FOEt  COLD-CATHODE  HICH- 
POWER  MAGNETRONS,  by  Y.  Ikeda  and  C.  Sussklnd. 
[1965]  [7>.  incL  diagrs.  table.  (AF06R-65-2:04) 
(Sponsored  Jointly  by  [Air  Force  Office  of  Scientifie  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  AF  AF06R-63-139)  AD  625583 

Unclassified 

A^so^pub^h^^n  Radio  and  Electron.  Engineer,  v.  29: 

The  characteristics  of  anode  structure  suitable  for  c<dd- 
cathoda  Ugh-power  magnetrons  have  been  investigated 
analytically  and  experimentally,  with  special  emphasis 
on  increasing  the  interaction  and  maximizing  the  area  of 
coherent  interaction  with  the  electron  beam  at  a  given 
frequency.  The  structures  analyzed  were  designed  for 
large  mode  separation,  high  interaction  impedance,  and 
easy  coupling  to  the  output  circuit.  They  may  be  appli¬ 
cable  to  travelli’V-wave  amplifiers;  some  circuit  char¬ 
acteristics,  of  the  strurhires  are  therefore  also  included. 
(Contractor's  abstract) 
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California  U.  [Electronics  Research  Lab.  ]  Berkeley. 

OPTIMAL  CONTROL  OF  APERIODIC  DISCRETE¬ 
TIME  SYSTEMS,  by  B.  W.  Jordan  and  E.  Polak.  [1965] 
15p.  incl.  diagrs.  (AF06R-66-0044)  (Sponsored  Jointly 
by  [Air  Force  Office  of  Scientifie  Resieareh,  Army  Re¬ 
search  Office  (Durham),  ant*  Office  of  Naval  Research] 
under  AF  AFOro-63-139,  and  National  Aeronautics  and 
Space  Administration)  AD  641403  UncJassKied 

Atooj^li|fert  in  Slam  Jour.  Control,  Ser.  A,  v.  2: 
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Much  of  previous  work  on  the  optimal  control  of  dis¬ 
crete-time  processes  was  concerned  with  sampled-data 
systems  in  which  the  sampling  instants  are  fixed  and 
equi- spaced  and  in  which  the  optimization  is  carried  out 
over  the  amplitudes  (rf  the  piecewise  constant  controls. 
Necessary  conditions  for  o^imal  control  of  a  class  of 
fixed  duration,  discrete-time  processes  with  aperiod- 
ically  modulated  inputs,  which  are  suggested  by  engi¬ 
neering  considerations  were  established.  The  plants  ot 
the  systems  under  consideration  were  described  by  non¬ 
linear  differential  equations  and  the  Inputs  are  piece- 
wise  constant,  suitably  restricted  in  amplitude,  and  re¬ 
quired  to  have  K  or  fewer  discontinuities  whose  posi¬ 
tion  is  not  restricted.  (K  is  a  fixed,  positive  integer.) 
Using  techniques  analogous  to  the  ones  used  in  estab¬ 
lishing  the  Pontryagin  maximum  principle,  it  is  shown 
that  lor  an  admissible  control  to  be  optimal,  it  is  nec¬ 
essary  that  a  Hamiltonian-like  functional  be  either 
locally  maximum  or  stationary  with  respect  to  the  ad¬ 
missible  controls,  and  that  a  set  of  transversality  con¬ 
ditions  be  satisfl^.  Computational  and  engineering 
aspects  of  this  problem  are  dealt  with  in  a  separate  pa¬ 
per  to  be  published  soon. 
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STATISTICAL  THEORY  OF  ELECTRON  TRANSPORT 
IN  CROSSED  FIELDS;  CHARACTERISTICS  OF  THE 
SMOOTH-BORE  MAGNETRON,  by  K.  Mouthaan.  Aug. 
fi,  1965,  102p.  inel.  diagrs.  refs.  (Rept.  no.  65-29) 
(AFOBR-66-0368)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Otfice 
(Durham),  and  Office  of  Naval  Researchl  under 
AF  AFOSR-63-139  and  Army  Electronics  Laboratories) 
AD  626296  Unrlasslficd 

Electron  transport  aci  oss  the  magnetic  field  in  rrosseii 
electric  and  magnetic  fields  is  described  on  the  basis  of 
random  fluctuations  in  the  fields.  The  theory  is  formu¬ 
lated  in  terms  of  the  slippiiig-stream  instability,  so  that 
a  definite  mechanism  behind  the  fluctuations  in  the  fields 
is  established.  The  transport  equation  appropriate  to 
the  analysis  is  shown  to  be  the  diffusion  equation;  a  defi¬ 
nite  expression  for  the  diffusion  tensor  is  obtained.  The 
components  of  the  diffusion  tensor  transverse  to  the  mag¬ 
netic  field  are  found  to  be  proportional  to  the  square  of 
the  electric  field,  and  inversely  proportional  to  the  cube 
of  the  magnetic  field,  the  exponential-growth  rate  of  the 
sllpping-stream  instability  determines  the  magnitude  of 
the  diffusion  coefficients.  Application  of  the  theory  is 
made  to  find  the  cut-off  characteristics  of  the  smooth¬ 
bore  magnetron.  Explicit  expressions  for  the  space- 
charge  distribution,  the  electric-field  distribution,  the 
anode  current,  and  the  circulating  current  are  obtained. 
The  results  are  compared  with  available  experimental 
results.  The  agreement  between  theoretical  and  experi¬ 
mental  values  is  gcod,  particularly  for  the  anode  current 
The  new  theory  thus  appears  to  provide,  for  the  first 
time,  a  correct  theoretical  eiqilanation  of  the  cut-off 
characteristics  of  the  smooth-bore  magnpt''on.  (Con¬ 
tractor's  abstract) 
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AN  ALGEBRAIC  CHARACTERIZATION  OF  CCWTROLL- 
ABILITY.  by  A.  Chang.  [1965]  (2lp.  (Sponsored  jointly 
by  [Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research] 
under  AF  AFOSR-63-139)  Unclassified 

Published  in  IEEE  Trans..  Automatic  Control,  v.,  AC- 
TSTTis-rrs;  jan.  ises. 

A  theorem  is  proved  for  complete  controllability  for 
linear  differential  systems.  Systems  are  considered 
whose  state  at  time  t  is  described  by  an  n-dimensional 
vector  x(t)  that  satisfies  the  differential  equation  x(t)  = 
A(t)x(t)  +  Btt)u(t),  where  the  control,  u(t),  is  assumed 
to  be  an  r-dimensional  vector,  and  A(t)  and  3(t)  are 
n  X  n  and  n  x  r  matrices,  respectively. 
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California  U.,  [Electronics  Research  Lib.  ]  Berkjley. 

A  NEW  MODEL  FOR  SIMPLF  NEURAL  NETS  AND  ITS 
APPLICATION  IN  THE  DESIGN  OF  A  NEURAL  OSCIL- 
LAfOR,  by  T.  Pavlidis.  [1965]  [15lp.  incl.  diagrs. 
refs.  (AF  AFOSR-63-293)  Unclassified 

Published  in  Bull.  Math.,  Biephys. ,  v.  27:  215-229, 

fuTelMB:" 

The  results  of  a  previous  theoretical  study  of  a  class  of 
systems  are  applied  for  the  design  of  neural  nets  which 
Iry  to  simulate  biological  behavior.  Besides  the  models 
for  .single  ajieriodic  and  periodic  neurons,  a  neural  os- 
clHator  is  developed  which  consists  of  2  cross-excited 
neurons.  lt.s  response  is  similar  to  the  firing  pattern 
of  certain  biological  neural  oscillators,  like  the  flying 
system  ol  the  lijcust.  Also,  by  proper  change  of  its 
parameters,  it  can  be  made  highly  irregular,  provid¬ 
ing  a  deterniinisiic  model  for  the  sponta  .ecus  neural 
activity.  (Contractor's  abstract) 
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California  U.  Electronics  Research  I.ab. ,  Berkeley., 

FUZaY  SETS,  by  L.  A.  Zadeh.  Nov.  16,  1964  (16b). 
incl.  diagrs.  (RejX,  no.  64-44)  (AFOSR-64-2507) 
(SjxinF  ired  jointly  by  [Air  Force  Office  of  Scienttlic  Re¬ 
search,.  Army  Research  Office  (Durham),  anu  Office  of 
Naval  Research]  under  AF  AFOSR-64-i39.  and  National 
Science  Foundation)  AD  608981  Unclassified 

Also  ^blished  in  Inform,  and  Control,,  v.  8.  338-353, 
June  1965 

A  fuzzy  set  is  a  class  of  objects  with  a  continuum  of 
grades  of  membership.  Such  a  set  is  characterized  by 
a  membership  (characteristic)  function  which  assigns 
to  each  object  a  grade  of  membership  ranging  between 
zero  and  one.  The  notions  of  inclusion,  union,  inter¬ 
section,  complement,,  convexity,  etc. ,  are  exterded 
to  such  sets,  and  various  properties  ol  these  notions 
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in  the  context  of  fuzzy  sets  are  established.  In  {Mrticu-  Measurements  are  also  performed  for  the  latter  case 

lar,  a  separation  theorem  for  convex  fuzzy  sets  is  and  the  results  conqiared  with  calculations.  (Contrac- 

proved  without  requiring  that  the  fuzzy  sets  be  disjoint.  tor’s  abstract) 

(Contractor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley.. 

ON  THE  RELATION  BETWEEN  ORDINARY  AND  STO¬ 
CHASTIC  DirFERENTIAL  BOOATIONS,  by  E.  Wong  and 
M.  Zakai.  Aug.  11,  1964,  29p.  (Rept.  no,  64-26) 
(AFO6R-65'0265)  (Sponsored  Jointly  by  (Air  Force  Office 
(rf  Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research]  under  AF  AF06R-64-139 
and  National  Science  Foundation)  AD  609826 

Unclassified 


Also  published  in  Internat'l.  Jour.  Eng.  Sci. ,  v.  3: 


The  following  problem  is  considered  in  this  paper:  Let 
xt  be  a  solution  to  the  stochastic  differential  equation: 
dxt  =  m  [Xf,  t]  dt  +  (T[xt,  t]  dy^  where  y^  is  the  Brownian 
motion  process.  Let  x^(h)  be  the  solution  to  the  ordi¬ 
nary  differential  equation  which  is  obtained  from  the 
stochastic  differential  equation  by  replacing  yj  with 
yj(")  where  is  a  continuous  piecewise  linear  ap¬ 
proximation  to  the  Brownian  motion  and  y^^"^  converges 
to  y^  as  n  -  *■.  If  is  the  solution  to  the  stochastic  dif¬ 
ferential  equation  (in  the  sense  of  Ito)  does  the  sequence 
of  the  solutions  Xj(")  converge  to  X(  ?  R  is  shown  that 
the  answer  is  in  general  negative.  It  is  however,  shown 
that  Xj('>)  converges  in  the  mean  to  the  solution  of 
another  stochastic  differential  equation  which  is:  dx^  - 
m  (xt,t]dt  +  l/2ofxt,t]  (  'o[Xj,tl/''Xt)  dt  +  o[xj,t)dy^. 
(Contractor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley.. 

SOLUTION  OF  CIRCULAR  LOOP  ANTENNAS  AND 
SCATTERING  FROM  CONDUCTING  LOOPS  BY  NU¬ 
MERICAL  METHODS,  by  A.  Baghdasarian  and  D.  J.. 
Angelakos.  Jan.  8,  1965,  23p.  incL.  diagrs.  (Rept. 
no.  65-1)  (AFOSR-65-0549)  (Sponsored  Jointly  by 
[Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research] 
under  AF  AF08R-64- 139)  AD  457192  UnclassUied 

The  integral  equation  of  the  current  distribution  along  a 
circular  loop  antenna  is  solved  by  numerical  methods. 

It  is  shown  that  the  integral  equation  can  be  converted 
into  a  set  of  linear  simultaneous  equations,  solutions  of 
which  give  the  current  distribution.  First,  the  loop  an¬ 
tenna  driven  by  a  voltage  source  is  considered  and  solu¬ 
tions  to  loops  of  various  sizes  are  obtained.  Secondly, 
current  distributions  are  obtained  for  the  loop  as  a  scat- 
terer  illuminated  by  a  plane  wave.  Finally,  from  the 
knowledge  of  the  current  on  the  illuminated  loops,  back- 
scattering  patterns  are  obtained  for  rotating  loops. 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

PROPAGATION  AND  INSTABIUTIES  OF  WAVES  Of 
BOUNDED  FINITE  TEMPERATURE  PLASMAS,  by 
A.  J.  LichtCiiberg  and  J.  S.  Jayson.  [1965]  [7]p.  incl. 
diagrs.  refs.  (AF06R-65-0912)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
AF  AF06R-54-139  and  National  Science  Foundation) 

AD  617232  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  36:  449-45S, 
Feb.  1965: 

The  quasfstatic  analysis  is  used  to  examine  propa^tion 
and  instabilities  cf  waves  in  a  plasma  in  which  the  trans¬ 
verse  bounds  and  the  temperature  are  importaid.  A  dis¬ 
persion  equation  is  deriv^  by  u..e  of  a  dielectric  tensor, 
which  is  correct  within  the  quasistatic  assumption  and 
the  assumption  of  longitudinal  velocity,  only..  The  dis¬ 
persion  curves  have  a  smooth  transition  from  the  zero 
temperature  case  at  long  wavelengths  to  the  unbounded 
finite  temperature  case  at  short  wavelengths.  The 
stop-bands  which  appear  in  the  zero  temperature  anal¬ 
ysis  become  propagating  regions  in  the  more  general 
case.  Landau-type  damping  is  calculated;  the  cyclo¬ 
tron  wave  Is  strongly  damped.  The  effect  erf  the  bound¬ 
aries  and  the  magnetic  field  on  a  double-humped  veloci¬ 
ty  distribution  is  examined.  The  transverse  boundaries 
are  stabilizing  with  respect  to  space-charge  waves,  but 
the  cyclotron  interactions  are  strengthened.  The  tem¬ 
perature  always  exerts  a  stabilizing  influence  which  is 
particularly  marked  for  the  interaction  between  the  cy¬ 
clotron  waves.  Curves  of  the  limiting  regions  of  sta¬ 
bility,  with  respect  to  various  parameters,  are  given, 
illustrating  thei  e  effects.  By  the  use  of  an  example  it 
is  demoi  ’rated  that  a  moderate  temperature  can  sup¬ 
press  th  cyclotron  instability..  The  result  is  in  agree¬ 
ment  with  the  experimental  observation  that  a  plasma, 
predicted  to  be  unstable  with  respect  to  the  cyclotron- 
wave  interaction,  was  actually  stable.  (Contractor's 
abstract; 
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California  U.  Electronics  Research  Lab. ,  Berkeley.. 

ON  CONVERGENCE  OF  THE  SOLUTIONS  OF  DIFFER¬ 
ENTIAL  EQUATIONS  INVOLVING  BROWNIAN  MOTION, 
by  E.  Worn-  •’no  M.  Zakai.  Jan.  19,  1985,  17p.  (Rept. 
no.  65-5)  (AFO6R-65-0913)  (Sponsored  Jointly  by  [Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
AF  AFOSR-64-139)  AD  463598  UncUjsified 

Let  y(t,ai)  be  a  Brownian  motion  process  (Ef[y(t)  - 
y(B)l^)  =  [t  -  si),  and  let  be  a  sequence  of 

"well-behaved"  approximations  to  y(t,tti).  Consider  the 
sequence  of  solutions  tx„(t))  of  the  differential  equation 
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d*a(t)  =  m(x„(t),t]  dt  .  t]  <•!„<»).  a  t  b.  In  this 

piper  It  is  shown  tint  for  pblnonil  approodmatiaas 
'  Jjfi)]  and  under  quite  general  conditions  on  m  and  <r 

L  i.  m.  X|^(t)  •  a^),  where  x(i)  .s  (be  sohitioo  of  a  slo* 
chastlc  diOerential  equation  e’(x,t)  --  -uis.t)  'x 

daft)  =  iiii(x(t),tldt  -  1/2  o'!x(t),tV’[xft),t1  dt  ♦  e(x{t),t] 
a  «t  »b. 
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California  U.  Electronics  Research  Lab. ,  B<'rkeley. 

MULTIPARAMETER  SENSITIVITY  ANALYSB  FOR 
LINEAR  SYSTEMS,  by  R.  N.  Biswas  and  E.  S.  Kuh. 

Mar.  9,  1995,  2Sp.  incl.  dugrs.  (Rept.  no.  6S-8) 
(AF06R-6S>132<)  (Sponsored  jointly  by  (Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under 
AF  AFOro-64-139,  and  National  Science  Foundation) 

Unclassified 

A  new  method  of  sensitivity  analysis  for  linear  multi- 
parameter  systems  is  presented.  The  method  depends 
on  the  existence  of  a  simple  matrix  flow  graph  model. 

The  matrix  sensitivity  S  =  (9x)‘^XW*'6W  as  introduced 
by  Cruz  and  Perkins  is  reviewed  first.  The  relations 
between  the  conventional  multipararoeter  scalar  sensi¬ 
tivity  and  the  elements  of  the  sensitivity  matrix  are  then 
obtained.  These  formulas  are  simple  to  compute  and 
give  insight  to  the  design  of  multiloop  systems.  Higher 
order  multiparameter  sensitivities  are  also  derived. 
Examples  are  given  in  terms  of  general  RLC  networks 
and  muKUoop  feedback  systems.  Preliminary  results 
indicate  that  the  method  is  also  useful  in  the  synthesis 
of  general  transfer  functions,  and  may  prove  to  be  im¬ 
portant  in  the  design  of  Integrated  electronic  circuits. 
(Contractor's  abstract) 

322 

California  U.  Electronics  Research  Lab. ,  Berkeley. 

STUDY  OF  WIDE-BAND  PARAMETRIC  AMPLIFIERS 
AND  CONVERTERS,  by  M.  Fukada.  Apr.  30,  1965, 
lOlp.  incl.  diagrs.  tables,  refs.  (Rept.  no.  no- 10) 
(AFOSR-65-1459)  (Sponsored  Jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under 
AF  AF06R-64-139)  AD  465194  UncUssified 

A  rather  complete  broadbanding  theory  is  presented  fur 
varactor  parametric  amplifiers  and  inverting-type  con¬ 
verters,  including  single- varactor,  multiple- varactor 
and  traveling-wave  parametric  amplifiers.  In  all  these 
cases,  theoretical  limitations  on  gain-bandwidth  and  the 
method  of  synthesizing  optimum  amplifiers  are  obtained. 
In  the  theory  of  single- varactor  amplifiers,  an  exten¬ 
sion  of  Kuh  and  Fukada's  work  on  lossless  shunt-varac- 
lur  amplifiers  has  been  made.  It  is  shown  that  any  dis¬ 
sipative-varactor  amplifier  can  be  treated  in  a  manner 
similar  to  the  lossless- varactor  case  if  the  reflection- 
coefficient  of  its  associated  matching  network  is  defined 
properly.  Examination  of  series-varactor  amplifiers 
shows  that  their  gain-bandwidth  limitation  is  the  same  as 
In  shunt-varactor  amplifiers.  A  practical  tranemission- 


line  network  design  is  also  developed  and  demonstrated 
by  an  experimental  microwave  degenerate  am|difier. 
The  theory  of  multiple  varactor  amplUlers  and  con¬ 
verters  includes  nonreciprocal  equalization,  reciprocal 
equalization  and  traveling-wave  parametric  amplifiers. 
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California  U.  Electronics  Research  Lab. ,  Berkeley.. 

MICROWAVE  LOSS  IN  A  REFLEX  PLASMA  DISCHARGE, 
by  P.  Govindan,  A.  J.  Lichtenberg,  and  J.  R.  Woodyard. 
May  3,  1965,  SOp.  incl.  illus.  diagrs.  tables,  refs. 
(Rept..  no.  65-11)  (AFOBR-65-1460)  (Sponsored  jointly 
by  (Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research] 
under  AF  AF06R-64-139)  AD  464949  UncUssified 

Also  published  in  Jour.  Appl.  Phys. ,  v..  38;  382-389 
jaiirT987.  (/•  F06R-68-0091) 

The  Q  of  a  partUIly  ionized  pUsma  with  f lurtuating  den¬ 
sity,  creat^  by  a  reflex  discharge,  is  determined  by 
measuring  the  decay  of  microwave  energy  in  a  cavity 
coaxial  to  the  pUsma  column.  The  measurements  indi¬ 
cate  that  for  Up/u:  <  I  the  losses  are  predominately  due 
to  electron-neutral  collisions,  but  that  virtual  collisions 
with  the  ends  of  the  mteraction  region  may  also  be  sig¬ 
nificant.  For  Up/u:  >  1  electron-ion  collisions  appear 
to  be  a  significant  source  of  loss  for  hot  cathode  dis¬ 
charges  but  not  for  cold  cathode  discharges.  Anoma¬ 
lous  diffusion  does  not  pUy  a  significant  role  in  the 
microwave  losses.  The  absolute  magnitude  of  the  ex¬ 
perimentally  determined  collision  time  is  considerably 
lower  than  that  calcuUted  from  the  theory..  This  dis¬ 
crepancy  can  be  at  least  partly  explained,  with  some 
additional  assumptions,  for  hot-cathode  operation. 

For  cold-cathode  operation  there  remain  some  unex- 
plainet.  inconsistencies  within  the  experimental  results.. 
(Contractor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

(BASIC  RESEARCH  IN  ELECTRONICS],  by  D.  J.. 
AngeUkos  and  J.  R.  Whinnery.  Final  rept.,  Feb.  15, 
1964-Mar.  15,  1965.  June  1,  1965,  S9p.  incl.  illus. 
diagrs.  tables,  refs.  (Rept.  no.  65-13)  (AF06R-65- 
1531)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  AF  AFOSR-64-139) 

AD  465548  Unclassified 

A  survey  is  presented  of  research  in  the  following 
areas.  (1)  Bioelectronics  including  studies  with  bound 
water,  macromolecules,  the  nervous  system,  and 
aides  for  the  blind;  (2)  Computer  sciences  including 
experimental  data  acquisition  and  digital  data  process¬ 
ing  systems,  (3)  Electron  dreams  and  interactions 
comprising  cold-cathode  magnetron  and  thermionic 
cathode  studies  and  electron  trajectory  calculations, 

(4)  Plasma  including  magnetic-mirror  compression, 
homopolar  rotating  plasmas,  and  low-temperature 
plasmas,  (5)  Quantum  and  optical  electronics  including 
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User  modeano  ion  laser  studies  and  electro-optiL  light 
beam  defleclioa:  (6)  Radiation  and  {tropaeation  coneern- 
tng  antenna  studies  and  the  lunar  surbee;  (7)  Solid- 
state  electronics  dealing  with  the  areas  of  materials  and 
mechanisms,  active  solid-stale  circuits,  and  scanning 
electron  microscopy;  (8)  Systems  and  circuit  Ihaory 
including  tunnel  diode  networks,  •network  synthesis  and 
circuit  and  network  analysis. 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

OPTICAL  LEVEL  POPL’LATICW  INVERSIONS  IN  A 
SOOIUM-.MERCimY  MIXTURE  DISCHARGE,  by  L.  H. 

Lin.  June  t,  196S,  48p.  incl.  diagrs.  tables,  refs. 

(Rept..  no.  65-15)  (AF06R-65-2219)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research 
under  AFAF06R-64- 139)  AO  469266  Unclassified 

Population  densities  of  excited  sodium  levels  m  a  glow 
discharge  of  a  mixture  of  sodium  and  mercury  vapors 
were  obtained  by  spectral  line  intensity  measurements. 
Comparison  with  the  case  of  pure  sodium  vapor  dis¬ 
charge  was  made.  It  was  found,  m  the  mixture  discharge, 
that  the  pofxilation  densities  of  sodium  levels,  which 
have  energies  close  to  the  energies  of  mercury  6^Pj  and 
6^P^  levels,  are  highly  populated  by  the  process  o*  reso¬ 
nance  excitation  transfer  to  the  extent  that  many  popula¬ 
tion  inversions  result  between  these  levels  and  some 
lower  off-rcsonance  levels.  The  excitation  transfer  be¬ 
tween  the  mercury  nictastable  level  e^p^  and  the  sodium 
level  2  t®  f'fst  significant:  the  corresponding 

cross  section  is  estimated  to  be  4. 7  x  10*'^  cm^.  Op¬ 
tically  allowed  transitions  between  the  population  in¬ 
verted  levels  are  all  in  the  infrared  region,  the  shortest 
waveleigth  being  approximately  3.  37  p  (72Sj  j  " 

S^Pj  2  ^,2)'  The  negative  absorption  coefficients  lor 
some  important  transitions  are  also  calculated. 
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California  U.  Electronics  Research  I,ab. ,  Berkeley., 

COCHLEAR  SENSORY- FIEU)  EFFECTS  BASED  ON 
INTER-UNIT  COUPLING,  by  G.  G.  Furman.  July  6, 

1965,  118p.  incl.  diagrs.  tables,  refs.  (Rept.  no.  65- 
19)  (AFOSR-65-2220)  (Sponsor^  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under 
AF  AFOSR-64-139)  AD  470556  Unclassified 

The  characteristics  of  a  variety  of  possible  inhibitory- 
connection  schemes  among  elements  lying  within  the 
cochlea  were  investigated.  The  characteristics  were 
obtained  analytically  and  were  supplemented  by  and 
checked  against  data  obtained  from  digital  simulation. 

It  was  found  that,  under  certain  conditions,  all  of  these 
connective  schemes  can  lead  to  a  sharpening  of  the  fre¬ 
quency  sensitivity  of  any  single  neuron.  An  anatoiiiy- 
ononted  inhibition  scheme,  called  shunting  inhibition, 
was  developed.  Apart  from  its  possible  application  in 


the  cochlea,  shunting  inhibitiaa  leads  to  theoretically 
intersecting  operations  in  sensory  information  process¬ 
ing,  operations  not  possible  with  the  classical  subtrac¬ 
tive  type  of  inhibition. 
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California  U.  Electronics  Research  lab  . ..  Berkeley, 

THE  STATE  VARIABLE  APPROACH  TO  NETWOTK 
ANALYSIS,  by  E.  S.  Kuh  and  R.  A.  Rohrer.  May  20,  1965, 
21p.  mcl.  diagrs.  tables,  refs.  (Rept.  no,  65-12)  (AFOSR- 
6^  2285)  (Sponsored  jointly  by  [Air  Force  Office  of  Scien¬ 
tific  Research,  Array  Research  Office  (Durham),  and 
Office  of  Naval  Research]  under  AF  AFOSR-64-139,  and 
National  Science  Foundation)  AD  624075  Unclassified 

Also  published  in  Proc.  IEEE,  v.  53:  872-686,  July  19, 
1985.  (AFCISR-66-0051) 

The  umversality  of  the  state-varuble  approach  to  net¬ 
work  analysis  is  demonstrated  in  general  discussions 
and  specific  enmples.  The  methtxl  of  formulation  of 
the  state  equations  for  an  arbitrary  lumped,  linear,  fi¬ 
nite,  reciprocal,  passive,  time-invariant  network  is 
presented  fully,  while  the  relaxation  of  these  restric¬ 
tions  is  indicated  in  detail;  1.  e. ,  the  state-variable 
characterization  ol  active,  nonreciprocal,  time-varia¬ 
ble,  and  nonlinear  networks  is  discussed.  Finally, 
there  is  a  brief  guide  of  the  current  research  where  the 
state- variable  analysis  is  brought  to  bear  upon  certain 
qualitative  aspects  of  classical  and  nonclassicai  net¬ 
work  behavior,  (Contfactor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

A  UNIFIED  THECWY  OF  SYNTHESIS  WITH  UNSYM- 
METRIC  FOUR-ELEMENT  LCKSLESS  LATTICES,  by 
C.  W.  Ho  and  I.  T.  Frisch.  [1665]  [ll]p.  Incl.  diagrs. 
(AFOSR-65-2444)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under 
AF  AFOSR-64-139)  AD  625576  Unclassified 

Also  published  in  IEEE  Internat'l.  Corn'.  Rec. ,  Pt.  7: 
147-157,  1965. 

A  complete  theory  is  given  for  the  use  of  unsymmetric 
lossless  lattices  with  4  elements  in  the  cascade  syn¬ 
thesis  of  transfer  functions  and  driving-point  functions. 
The  major  results  are  a  new  lattice  equivalent  for  a 
Darlington-C  section  under  specified  constraints  on  the 
driving-point  impedance  and  a  new,  simple  condition 
of  applicability  for  the  Miyata  lattice.  For  both  lattices 
explicit  formulas  for  the  element  values  are  develooed 
In  terms  of  the  given  impedance. 
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California  U.  [Electronics  Research  Lab.  |  Berkeley. 

WAVE-MECHANICAL  APPROACH  TO  THE  NON¬ 
LINEAR  THEORY  OF  O-TYPE  TRAVELLING-WAVE 
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TUBES,  by  K.  Mouthaan.,  [1965]  [lljp.  incl.  diagrs. 
(AJ'OSR-65-2447)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under 
AF  AFOSR-64-13S,  and  Army  Electronics  Laboratories) 
AD  625708  Unclassified 

Also  published  in  Internat'l.  .Tour.  Electron. ,  v.  18: 
301-311,  Apr.  1965. 

The  one-dimensional  motion  of  electrons  in  0-type 
travelling- wav 5  devices  is  described  in  terms  ol  wave 
mechanics.  Fcr  tne  case  of  large-signal  interaction  it 
is  found  that  in  the  final  state  of  the  interaction  the 
electrons  travel  along  at  discrete  energy  levels  involv¬ 
ing  Planck's  constant.  By  making  use  of  the  Pauli  ex¬ 
clusion  principle,  the  saturation  power  and  electronic 
efficiency  oi  the  large-signal  travelling-wave  tube  are 
obtained.  (Contractor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley.. 

SEMIANNUAL  PROGRESS  REPORT  NO.  1,  by  D.  J. 
Angelakos.  Nov.  16,  1964-June  30,  1965,  304p.  incl. 
Ulus.  Ubles,  refs.  (AFOSR-65-2860)  [AF  AFOSR-64- 
139]  AD  474661  Unck.  ^sified 

Research  projects  are  grouped  into  the  following  areas- 
bioelectronics,  electron  streams  and  interactions,  plas¬ 
mas,  quantum  and  optical  electronics,  radiation  and 
propagation,  solid-^te  electronics,  and  systems. 
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California  U.  Electronics  Research  Lab. ,  Berkeley.. 

LIMITING  STABLE  CURRENTS  IN  BOUNDED  ELEC¬ 
TRON  AND  ION  STREAMS,  by  W.  B.  Bridges,  J.  1. 
Frey,  and  C.  K.  Birdsall.  [1965]  9p.  inch  tables, 
refs.  (AFOSR-66-0042)  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
AF  AFOSa-64-139)  AD  641709  Unclassified 

Also  published  in  IEEE  Trans.  Electron  Devices,  v. 
EDHT" ^4-272,  May  1965. 

The  classical  static  analysis  of  the  infinite  planar  diode 
has  been  extended  to  include  the  effects  of  finite  trans¬ 
verse  beam  size.  Simple  expressions  have  been  found 
for  the  increase  in  maximum  stable  current  density  over 
that  of  an  infinite  stream  for  finite  cylindrical  and 
strip  streams  flowing  between  plates  of  infinite  diodes. 
Th."  results  are  also  given  in  terms  of  stream  perveance. 
The  effect  of  a  nonuniforni  distribution  of  current  across 
the  stream  is  shown  to  be  relatively  small.  Experimen¬ 
tal  values  of  maximum  stable  current  agree  with  those 
obtained  from  the  analysis.  A  further  extension  of  ilio 
static  analysis  has  been  made  to  include  the  effects  of 
additional  conducting  plane  boundaries  parallel  to  the 
stream  motR  i.  For  length-to- width  ratios  L/D  <  0.  25 
thz  tube  IS  a  dequately  described  by  the  results  for  the 
infinite  ,’’nnar  diode  and  tor  L/D  >  4,  the  infinitely-long 
drift  tube  theory  suffices.  At  intermediate  values  of 


L/D,  the  maximum  amount  of  current  that  can  be 
stably  passed  through  the  tube  is  greater  than  that  pre 
dieted  by  either  asymptotic  theory.  (Contractor's 
abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

MONOCHROMATIC  ILLUMINATION  OF  CADMIUM- 
SULFIDE  OSCILLATOR,  byR.  M.  White.  [1965]  12]p. 
incl.  diagr.  table.  (AFOSR-66-0043)  (Sponsored  jointly 
by  [Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research] 
under  AF  AFOSR-64-139)  AD  641711  Unclassified 

Also  published  in  Proc  IEEE,  v..  53;  745-746,  Tuly 
1965.. 

The  period,  waveform,  and  amplitude  of  current  oscil¬ 
lations  in  a  uniformly  illuminated  cadmium-sulfide  os¬ 
cillator  have  been  found  to  depend  strongly  upon  the  wave¬ 
length  and  intensity  ol  the  light  used.  The  observations 
described  here  show  that  a  given  feature  of  the  oscilla¬ 
tion  (e.  g  ,■  a  particular  waveshape)  is  not  associated 
solely  with  a  single  wavelength,  but  rather  that  the 
wave-length  at  which  the  feature  occurs  depends  upon 
the  light  intensity.  The  observations  strongly  suggest 
that  the  wavelength  and  intensity  of  illumination  are  not 
primary  parameters,  but  rather,  by  their  effects  upon 
resistivity  of  the  CdS  they  affect  the  oscillations. 
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California  U.  Electronics  Research  Lab. ,.  Berkeley.. 

STABILITY  OF  LINEAR  TIME- VARYING  NETWORKS- 
THE  STATE  SPACE  APPROACH,  by  E.  S  Kuh.  [1965] 
8p.  incl.  diagrs.  refs  (AFOSR-66-C113)  (Sponsored 
jointly  by  (Air  Force  Office  of  Scientific  Research,; 

Army  Research  Office  (Durham),  and  Office  of  Nai-al 
Research]  under  AF  AFOSR-64-139  and  National  Sci¬ 
ence  Foundation)  AD  641713  Unclassified 

Also  published  in  IEEE  Trans.  Circuit  Theory  v.  CT- 
TFTStriSfTJune  1965. 

This  paper  is  concerned  with  linear  networks  which 
contain  time-varying  resistors,  inductors,  and  capaci¬ 
tors.  The  state-variables  formulation  is  used  to  de¬ 
scribe  the  general  circuit.  General  sufficient  conditions 
for  Liapunov  stability  are  derived  in  terms  of  the  net¬ 
work  parameters  and  the  incidence  submau  ices  of  the 
graph.  (Contractor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley 

SYNTHESIS  AND  REALIZATION  OF  COUNTING  BI¬ 
STABLE  CIRCUITS,  by  D  A.  Hodges  Aug  31.  1965, 
87p.  inti,  illus  diagrs.  tables.,  refs.  (Rept  no.  65- 
33)  (AFOSR-66-0366)  (Sponsored  jointly  by  ]A.r 
Force  Office  of  Scientific  Research,  Army  lUsearch 
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Office  (Durham),  and  Office  of  Naval  Research]  under 
AF  AFOSR-64-139,  and  Electronics  Technology  Divi¬ 
sion)  AD  627797  Unclassified 

Synthesis  procedures  are  extended  for  counting  bistable 
circuits  from  given  dc  bistable  configurations  and  2  sili¬ 
con-integrated  bistable  circuits  are  described.  Active 
devices  are  presented  by  a  controlled-conductance  model 
which  is  first  derived  from  a  consideration  of  the  prin¬ 
ciples  underlying  charge-control  device  operation.  The 
model  is  also  applicable  to  non-change-con*rol  active 
devices..  These  results  make  evident  the  straight-for- 
.vard  application  of  the  systhesis  procedures  utilizing 
enhancement  or  depletion  mode  active  devices.  A  lin¬ 
earized  active  reg<on  analysis  is  carried  out  for  a  basic 
bistable  configuration.  .Sither  symmetrical  or  nonsym- 
metrical  triggering  techniques  are  allowed.  Conditions 
are  determined  for  regenerative  switching  and  practical 
triggering  techniques  are  predicted  for  the  basic  junc- 
tion-type  field-effect  transistor  (FET)  circuit  and  a  bi¬ 
polar  junction  transistor  (BJT)-FST  circuit.  With 
minor  changes,  the  conclusions  are  valid  for  the  cross- 
coupled  and  emitter-coupled  circuits.  A  dc  bistable  cir¬ 
cuit  and  a  counting  bistable  circuit  were  designed  and 
fabricated  in  silicon  integrated  form.  Each  experimental 
monolithic  circuit  incorporates  as  the  active  devices  one 
BJT  and  one  FET.,  Predicted  and  m^sured  results 
for  dc  circuit  characteristics  and  switching  times  are  in 
reasonable  agreement.  (Contractor's  abstract) 
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California  U..  Electronics  Research  Lab. ,;  Berkeley., 

LASER  ARRAYS,  by  J.  C.  Gibson.  July  23,  1965  [44lp. 
incl.  diagrs.  tables,  refs.  (Rept.  no.  65-21)  (AFOSR- 
66-0402)  (Sponsored  jointly  by  [Air  Force  Office  of  Sci¬ 
entific  Research,  Army  Research  Office  (Durham),  arid 
Office  of  Naval  Research]  under  AF  AFOSR-64-139) 

AD  476149  Unclassified 

This  paper  deals  with  the  application  of  various  types  of 
array  techniques.  The  laser  is  assumed  to  have  a  Gaus¬ 
sian  field  distribution  at  its  aperture,  and  its  far  field 
pattern  is  developed  from  this  aperture  pattern.  The 
linear  broadside  array  factor  is  applied  to  both  the 
Gaussian  element  pattern  and  to  >n  element  consisting 
of  a  circular  aperture  uniformly  illuminated  with  a 
plane  wave.  The  Dolph-Tchebyscheff  and  binomial  am¬ 
plitude  distribution  array  factors  are  applied  to  the 
Gaussian  element  pattern  to  reduce  sidelobe  levels  with 
equal  element  spacing.  Ishimaru's  technique  of  unequal 
element  spacing  is  applied  to  the  Gaussian  element  pat¬ 
tern  to  reduce  sidelobes,  and  then  to  suppress  the  sec¬ 
ondary  beam.  The  half-power  beamwidths  are  c'.lculated 
and  compared,  and  the  circular  array  is  investigated  for 
application  to  the  Gaussian  element  pattern.  Results 
concerning  relative  sidelobe  levels  and  grating  lobe  levels 
are  tabulated  and  compared.  Conclusions  are  made  con¬ 
cerning  the  feasibility  of  applying  array  theory  to  lasers 
with  element  spacings  of  hundreds  of  wavelen^hs. 
(Contractor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley., 

SYNTHESIS  OF  04TEGRATED  SELECTIVE  AMPU- 
FIERS  FOR  SPECIFIED  RESPONSE  AND  DESENSI¬ 
TIVITY,  by  A.,  A.  Gaash.  June  17,  1965,  105p.  incl. 
diagrs.  tables,  refs.  (Rept.;  no.  ERL-65-31) 
(AFOSR-66-I065)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Ikirham),  and  Office  of  Naval  Research  under 
AF  AF06R-64-139)  AD  628677  Unclassified 

The  fundamental  objective  of  the  report  is  the  realiza¬ 
tion  of  highly  selective,  bandpass  network  functions  in 
the  medium  of  semiconductor  integrated  circuitry. 
Realization  of  such  circuit  performance  has  to  take  into 
consideration  the  special  pronorties  of  integrated, 
monolithic  microcircuitry..  li  view  of  the  unavoidable 
dependence  of  integrated  passive  and  active  components 
on  environmental  conditions  and  on  manufacturing  tol¬ 
erances,  syntheiss  jirocedures  via  sensitivitv  functions 
are  explored.  Attention  is  focused  on  closed  sensitivity 
formulations  in  order  to  reveal  extra  degrees  of  fric  - 
dom  available  for  desensitization.  To  that  end,  various 
sensitivity  functions  in  single-loop  and  multi-loop  feed¬ 
back  structures  are  investigated.  The  effect  of  the  varla 
tion  of  integiated  passive  components  is  then  assessed. 
The  corresponding  sensitivity  co  .tributions  are  shown 
to  be  independent  of  the  circuit  configuration  and  are 
expressed  in  form  of  sensitivity  invarunts.  Based  on 
the  sensitivity  formulation,  sensitivity  criteria  are  in¬ 
corporated  into  the  synthesis  procedures,  permitting 
simultaneous  realization  of  specified  response  and 
sensitivity.  The  procedures  make  use  of  multi-loop 
feedback  structures,  wherein  redundant  transmission 
loops  are  introduced  together  with  the  correlated  na¬ 
ture  of  the  time-dependent  and  time-independent 
changes  of  integrated  components. 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

SEMICONDUCTOR  INTEGRATED  OSCILLATORS,  by 
O.  D.  Hachtel.  Aug.  31,  1965  [191^.  incl.  illus. 
diagi  s.  tables,  refs.  (Rept.  no.  65-32)  (AF06R-66- 
1066)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research  under  AF  AFOSR-64-139) 
AD  629578  Unclassified 

The  realization  of  oscillation  in  monolithic  semicon¬ 
ductor  integrated  circuits  was  considered.  A  pro¬ 
cedure  was  developed  for  the  synthesis  of  integrable, 
near-harmonic,  oscillators  from  known,  integra'ole, 
bistable  circuits.  By  the  insertion  of  resistors,  ca¬ 
pacitors,  and  batteries,  the  procedure  converts  the  in¬ 
tegrable  bistable  circuits  into  'inductor-less'  oscilla¬ 
tors.  Experimental  integrated  realizations  of  oscilla¬ 
tors  synthesized  were  fabricated. 
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Califoriua  U.  [Electronic  Research  Lab.  ]  Berkeley. 

DIRECT  MEASUREMENT  OF  THE  DEPLETION  LAYER 
WIDTH  VARIATION  VS  APPLIED  BIAS  FOR  A  P-N 
JUNCTION,  by  N.  C.  MacDonald  and  T.  E.  Everhart. 
[1965]  [3]p.  Incl.  dlagrs.  illus.  (AFO6R-66-0344) 
(Sponsored  jointly  by  [Air  Force  Office  of  ti'ientific  Re¬ 
search,  Army  Research  Office  (Durham),  ..id  Office  of 
Naval  Research]  under  AF  AFOSR-64-139  and  Electronic 
Technology  Division)  Unclassified 

Also  published  in  Appl.  Phys.  Ltrs. ,  v.  7;  267-269, 


A  new  set  of  necessary  conditions  an  presented  for  an 
nth-order  square  symmetric  matrix  Y  with  real  entries 
to  be  the  n-port  admittance  matrix  of  a  network  con¬ 
taining  positive  resistors  and  (n  2)  nodes.  The  so- 
called  "supremacy"  conditions  represent  a  symmetric 
set  of  inequalities  among  products  of  pairs  of  elements 
in  a  matrix  S  obtained  in  a  simple  manner  as  linear 
combination  of  entries  in  Y.  The  conditions  are  de¬ 
rived  by  augmenting  the  given  matrix  Y  with  an  addi¬ 
tional  port  to  form  a  connected  p(>rt  structure,,  trans¬ 
forming  the  port  structure  until  it  is  linear,  applying 
the  "uniform  tapering  conditions"  and  then  eliminating 
the  augmenting  port.  Extensions  are  given  to  Hie  case 
of  n+p  nodes  with  2  e  p  n.  (Contractor's  abstract) 


Using  the  scanning  electron  microscope,  the  width  of  the 
depletion  region  of  a  reverse-biased  silicon  N*^-P  junc¬ 
tion  was  measured  as  a  function  of  the  applied  voltage. 

It  was  observed  that  as  the  reverse  bias  across  the 
junction  is  increased,  dynamical  broadening  of  the  de¬ 
pletion  layer  occurs  in  both  the  voltage-contrast  and  the 
electron-beam-induced  current  modes  of  operation. 

The  specimens  were  angle  lapped  to  expose  the  junction 
profile.  Measurement  of  the  depletion  layer  width  w  as 
a  function  of  the  reverse  bias  V  followed  the  familiar 

1/2  “ 
w  q(V|^)  relationship  for  an  abrupt  junction. 
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California  U.  Electronics  Research  Lab. ,  Berkeley., 

THE  NUMBER  OF  TERMS  IN  THE  GENERAL  GAIN 
FORMULAS  FOR  COATES  AND  MASON  SIGNAL  FLOW 
GRAPHS,  byJ.  P.  Jacob.  [1965]  [4]p.  incl.  diagrs. 
(AFOSR-67-0346)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  unde 
AF  AFOSR-64-139)  AD  646838  Unclassified 
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jCallfornia  U.  Electronics  Research  Lab  ,;  Berkeley! 

A  CONSTRUCTIVE  DERIVATION  OF  THE  CAPACITY 
OF  A  BANDLIMITED  CHANTyEL.  by  D  .1.  Sakrison  and 
L.  P.  Se'dman.  11965]  5p  (P.jund^ilh  its  Rept.  no 
65-14;  AD  46817b  (Sponsored  jointly  by  [Air  Force 
Office  cf  Scientiiic  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under 
AF  ArOSR-64-139)  Unclassified 


By  expanding  the  expression  C  W  log  2 

p 

(1  -  “Jfpvy”'  which  is  for  the  capacity  of  a  channel  lim- 

°  (l-e)P 

Red  to  bandwidth  2W,.  to  C  W  log  2  (1  >, - e 

2N(,>V 

jfrr —  log  2®  which  IS  a  channel  with  additive  white 

2No 

Gaussian  noise  of  2  sided  spectral  density,  it  is  shown 
that  the  channel  can  be  reduced  to  a  collection  of  am¬ 
plitude  continuous  time  discrete  channels  whose  joint 
capacity  is  easily  computed 


Also  published  in  IEEE  Trans,  Circuit  Theory,  v.,  CT- 
IS:  601-604,  Dec,  1965, 

The  question;  'Given  a  Coates  flow  graph  or  a  Mason  sig' 
nal  flow  graph,  how  many  'connection  paths'  or  'loop 
products'  will  one  have  to  find  in  order  to  compute  the 
numerator  and  denominator  of  their  general  gam  formu¬ 
la?'  was  answered  with  the  help  of  the  concept  of  the 
permanent  of  a  matrix. 
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California  U.  Electronics  Research  Lab  Derkelcv 

ELECTRON-STREAM  DIODE  INSTABILITIES  WITH 
ELASTIC  COLLISIONS,  by  J.  Frey  and  C.  K.  Dirdsall 
[1965]  |3lp.  incl.  dlagrs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
AF  AFOSR-64-139)  Unclassified 
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California  U.  Elecironics  Research  Lab. ,  Berkeley. 

NECESSARY  CONDITIONS  FOR  THE  REALIZABILITY 
OF  n-PORT  RESISTIVE  NETWORKS  WITH  MORE  THAN 
(n+1)  NODES,  by  I.  T.,  Frisch  and  K.  R.  Swaminathan. 
[1965]  [8]p.  incl.  diagrs.  (AFOSR-67-0487)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  AF  AFOSR-64-139)  AD  647457  Unclassified 

Also  published  in  IEEE  Trans.  Circuit  Theory,,  v.,  CT- 
T5;  526-527,  Dec.  1965. 


Published  in  Jour.  Appl.  Phys. ,  v..  36;  2962-2964, 

Sept. 

Instabilities  can  be  induced  in  parallel-plane  (diode)  con¬ 
figurations  when  a  very  high  current  is  passed  through 
the  diode,  even  if  this  current  is  neutralized  by  ions 
This  work  extends  Pierce's  original  calculation  of  the 
critical  current  for  instability  to  find  the  growth  rate  for 
a  wide  input-current  range,  and  then  goes  on  to  include 
collisions  of  the  injected  stream  with  background  neu¬ 
trals  and  allow  for  mobile  neutralizing  jiarticles.  Col¬ 
lisions  damp  the  instability,  increasing  the  value  of  input 
current  at  which  onset  of  instability  will  occur,  if  the 
collision  frequency  v  is  such  that  vu^  4ri, 
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approxiiiialcly,  then  there  is  no  time  growth.  Allowing 
the  b.i(  Kgi  uund  iiims  to  be  mobile  also  eliminates  this 
type  'll  instability.  The  results  without  collisions  com¬ 
pare  favorably  with  some  experiments  involving  essen- 
tully  coliisionless  diodes:  those  with  collisions  included 
do  not  agree  with  some  experiments  involving  collision- 
dominated  triode  lasers.  (Contractor's  abstract) 
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Califvirnia  U.  Electronics  Research  Lab. ,  Berkeley. 

4  NOTE  ON  THE  PERMANENT  OF  A  MATRIX,  by 
J.  P.,  Jacob.  |1965l9p.  incl.  dugr.  (Bound  with  its 
Rept.  no.  65-14,  AD  468178)  (Sponsorc^ointly  by~[Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research)  under 
AF  AFOSR-64-139),  Unclassified 

The  method  of  counting  non-zero  additive  terms  in  the 
expansion  of  the  determinant  of  a  matrix  was  investi¬ 
gated.  Several  applications  on  the  concept  of  the  perma¬ 
nent  were  found,  but  these  proved  hardier  than  alterna¬ 
tive  methods  known  previously..  The  graph  theory  (the 
counting  of  the  total  number  of  trees  in  a  graph)  re¬ 
sulted  from  this  study. 
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California  U.,  Electronics  Research  Lab. ,  Berkeley., 

NOTES  ON  SYSTEM  THEORY,  VOLUME  VII.  May  1965, 
nOp.  incl.  diagrs.  refs.  (Rept.  no  65-14)  (Spon¬ 
sored  jointly  by  (Air  Force  Office  of  Scientific  Research, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research)  under  AF  AFOSR-64-139,  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-64-292,  and  AF 
AF06R-64-639,,  National  Science  Foundation,  and 
National  Aeroiuutics  and  Space  Administration) 

AD  468178  Unclassified 

The  puiposc  of  this  note  is  twofold  (1)  to  provide  an 
auxiliary  publication  medium  (or  short  contributions 
bv  students  and  faculty  engaged  in  research  in  systeni.s 
and  related  areas,  (2)  to  contribute  to  the  development 
of  system  theory  as  a  basic  scientific  discipline.. 


(California  U.  Electronics  Research  Lab.  ,  Berkeley] 

ON  THE  EQUIVALENCE  OF  FINITE-STATE  SEOUEN- 
TIAL  MACHINE  MODELS,  by  0.  H.  Ibarra.  |1965| 

19p.  incl.  diagrs.  (Bound  with  its  Rept.  no.  65-15; 

AD  468178)  (Sponsored  jointly  byl.Air  Force  Office  of 
Scientific  Research,  Army  Research  Office  (Durham), 
.Old  Office  of  Naval  Research)  under  AF  AFOSR-64-139) 

Unclassified 

By  means  of  differential  equations  a  proof  is  presented 
of  the  equivalence  of  sequential  machine  models.  Some 
effective  procedures  are  presented  for  transforming  one 
nuxlel  to  the  other  w'ucli  preserves  machine  miniiiulity. 
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ICaliforma  U.  Electronics  Research  lab. ,  Berkeley] 

ON  THE  STABILITY  OF  FEEDBACK  CONTROL  SYS¬ 
TEMS  WITH  PERTURBATION  GAIN,  by  C.  T.  Chen. 
[1965]  lOp.  incl.  diagrs.  (Bound  with  its  Rept.  no.  65- 
14,  AD  468178)  (Sponsored  jointly  by  [Air  Force  Office 
of  Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research]  under  AF  AF06R-64-139) 

Unclassified 

This  paper  considers  a  special  class  of  single-loop  feed¬ 
back  systems  both  in  the  continuous  and  in  the  sam- 
pled-data  cases.  It  is  shown  that  if  the  gain  deviation 
from  the  linearity  of  the  memoryless  nonlinear  element, 
o(o,t),  is  smaller  than  X(t)o,  then  X{-)<  L^(0,*)  implies 
that  the  system  output  is  bounded  (or  any  bounded  input.. 
As  t  '• the  system  output  tends  to  that  of  the  linearized 
(5(o,t)  -  0)  system  as  t  -  Similar  results  hold  for 
the  sampled-data  case.,  (Contractor's  abstract) 

347 

California  U.  [Electronics  Research  Lab.  ]  Berkeley. 

SYNCHROTRON  RADIATION  FROM  A  SELF-CON¬ 
SISTENT  PLASMA  (Abstract),  by  A.  J.  Lichtenberg 
and  D.  Tuma..  [1965]  [l]p.  (Sjjonsored  jointly  by  [Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
tiJiF  AF06R-64-139]  and  National  Science  Foundation) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Nov.  4-7,  1964. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II.  v.,  10. 
238,  Feb.  ?5,  1965. 

The  Fokker-Planck  equation  with  radiation  added  as  a 
friction  term  is  solved  numerically  to  obtain  the  time- 
dependent  distribution  of  the  high-energy  tail  of  a  plas¬ 
ma  with  an  initial  Maxwellian  distribution.  The  syn¬ 
chrotron  radiation  spectrum  is  then  obtamed  (or  a  trans¬ 
parent  plasma  with  an  analytic  density  distrUiution  that 
approximates  that  found  by  the  numerical  int^ration. 

It  is  found  (or  a  plasma  with  density  n^  =  10*  vem^, 
temperature  Tg  =  75  kev,  in  a  magnetic  field  of  50 
k  Gauss,  parameters  appropriate  to  an  experimental 
magnetic-mirror  configuration,  that  the  radiation  term 
dominates.  Within  a  few  msec,  although  the  tempera¬ 
ture  has  not  changed  appreciably,  the  number  of  high- 
energy  electrons  has  altered  significantly.  This  de¬ 
crease  IS  sufficient  to  lower  the  radiation  In  the  higher 
cyclotron  harmonics  by  an  amount  .hat  should  be  ob¬ 
servable.  For  example,  after  5  msec,  the  radiation  in 
the  8th  liarmomc  has  been  decreased  by  40%. 
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SCUARE  INTEGRAL,  by  E.  I.  Jury.  [1985]  [2]p. 
(AFOSR-65-2431)  (AF  AFOSR-64-292)  AD  629795 

Unclassi/ied 

Also  published  in  IEEE  Trans.  Automatic  Control,  v. 
AC-10:  llO-lll,  Jan.  1965. 

The  purpose  of  this  correspondence  is  to  show  the  gen¬ 
eral  formulation  of  the  total  square  integrals  in  discrete 
systems.  For  such  a  formulation  it  is  only  necessary  to 
expand  an  (n-1)  order  determinant. 


presented.  These  systems,  referred  to  here  as  S-PFM,; 
have  many  advantages  over  previously  used  schemes 
such  as  integral  PFM.  Most  significant  advantages  are 
improved  stability  and  simpler  physical  implementatior 
of  the  modulator.  Jhe  major  part  of  the  paper  is  cc;.- 
cerned  with  the  study  of  sustained  oscillations  using  a 
specially  developed  quasi-describing  function.  One  im¬ 
portant  feature  ^  these  kinds  of  PFM  systems  is  that 
they  often  present  a  limit  annulus  and  not  a  limit  cycle, 
a  feature  which  is  common  in  most  nonlinear  discrete 
feedback  systems.  A  few  examples  with  experimental 
verification  are  presented  and  the  limitations  of  the 
method  are  discussed.  (Con'ractor's  abstract) 


California  U.  Electronics  Research  Lab. Berkeley 

A  GENERAL  FORMULATION  OF  THE  TOTAL  SQUARE 
INTEGRALS  FOR  CONTINUOUS  SYSTEMS,  by  E.  I. 

Jury  and  A.  G.  Dewey.  [1965]  [2]p.  (AFOSR-65-2432) 
(AF  AFOSR-64-292)  AD  627761  Unclassified 

Also  published  in  IEEE  Trans.  Automatic  Control,  v. 
AC-IO:  119-120,  Jan.  1965. 

The  problem  of  evaluating  the  total  square  integral 
arises  in  the  analysis  and  design  of  feedback  control 
systems,  both  for  deterministic  and  for  stochastic  in¬ 
puts.  The  first  approach  to  this  problem  was  made  by 
James,  et.  al.  using  the  solution  of  a  recurrence  for¬ 
mula.  Integrals  up  to  the  seventh  order  were  tabulated. 
A  few  years  later,  Newton  et  al  presented  a  method 
based  on  the  solution  of  a  matrix  equation  dependent  on 
whether  n,  the  order  of  the  system,  was  even  or  odd. 
The  earlier  table  was  extended  up  to  the  tenth  order. 
Kalman  and  Bertram  recently  mentioned  an  approach 
from  the  point  of  view  of  Liapunov  functions  However, 
this  leads  to  the  solution  of  a  system  of  algebraic  equa¬ 
tions  and  the  method  has  no  computational  advantage 
over  that  of  Newton.  The  points  discussed  in  this  cor¬ 
respondence  are  (1)  The  formulation  of  a  general  ex¬ 
pression  for  any  order  n  a.s  the  ratio  of  two  determi¬ 
nants.  This  could  easily  be  programmed  on  a  digital 
computer.  (2)  It  is  shown  that  the  denominator  determi¬ 
nant  18  precisely  equal  to  the  nth  Hurwitz  determi¬ 
nant.  This  equivalence  guarantees  the  existence  of  the 
total  square  integral  for  a  stable  system.  (3)  Finally  a 
scheme  is  shown  whereby  the  amount  of  computation  is 
minimized.  For  design  problems  where  there  are 
algebraic  coefficients,  an  expression  is  given  involving 
the  expansion  of  only  (n-2)  determinants  of  order  (n-3). 
In  this  expression  no  cancellation  of  terms  occurs. 


California  U.  Electronics  Research  Lab. ,  Berkeley. 

A  NOTE  ON  AIZERMAN'S  CONJECTURE,  by  A.  G. 
Dewey  and  E.  I.  Jury.  1 1965]  2p.  incl.  diagrs, 
(AFOSR-66-0657)  (AF  AFOSR-64-292)  AD  641685 

Unclassified 

Also  published  in  IEEE  Trans.  Automatic  Control,  v. 
AC-IO;  482-483,  Oct.,  1965. 

The  contribution  of  this  note  has  been  to  present  a  nu¬ 
merical  counter-example  to  Aizerman's  conjecture 
Such  an  example  for  continuous  systems  has  not  previ¬ 
ously  appeared  in  the  literature  even  though  the  work  of 
Pliss  has  been  known  for  many  years,  Since  Aizerman’s 
conjei  ;ure  is  not  true  in  general,-  the  approach  to  the 
problem  of  absolute  stability  must  be  that  of  Bergen  and 
Williams,  that  is,  to  single  out  those  classes  of  sys¬ 
tems  for  which  the  conjecture  can  be  verified. 


[California  U.  Electronics  Research  Lab. ,-  Berkeley] 

ON  THE  NUMBER  OF  ROOTS  OF  A  REAL  POLYNOMIAL 
INSIDE  (OR  OUTSIDE)  THE  UNIT  CmCLE  USING  THE 
DETERMINANT  METHOD,  by  E.  I.  Jury  [1965]  4p 
(Bound  with  its  Rept.  no.  65-14;  AD  468178) 
(AFAF06R-6?-292)  Unclassified 

A  procedure  is  presented  for  findirg  the  number  of  roots 
outside  and  inside  the  unit  circle  of  a  real  polynomial. 

The  proof  presented  requires  the  evaluation  of  either 
odd  or  even  determinants. 


California  U.  Electronics  Research  Lab. ,  Berkeley. 

ANALYSIS  OF  A  NEW  CLASS  OF  PULSE- FREQUENCY 
MODULATED  FEEDBACK  SYSTEMS,  by  T.,  Pavlidis 
and  E.  I.  Jury.  [1965]  [9]p.  incl.  Ulus,  diagi  s.  refs. 
(AFOSR-65-2433)  (AF  AFOSR-64-292)  AD  627762 

Unclassified 


:so  published 


Jan.  1965. 


A  new  class  of  pulse-frequency  modulated  systems  is 


[California  U.  Electronics  Research  Lab. Berkeley] 

THE  PROBLEM  OF  NEURON  MODELING,  by  J.  G. 
Blanchard  and  E.  1.  Jury.  [1965]  16p.  incl.  diagrs. 
(Bound  with  its  Rept.  no  65-14,  AD  468178) 

(AF  AF06ft-64-292)  Unclassified 

A  study  was  conducted  on  the  problem  of  neuron  model¬ 
ing  correlating  the  ideas  of  bioengineers  and  physiolo¬ 
gists  Results  indicated  tne  need  for  the  development 
of  accurate  models  based  on  quantitative  and  qualita¬ 
tive  experimental  data  about  the  chemical  and  electrical 
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behavior  of  the  precise  neural  element  to  be  studied. 
Another  finding  was  the  desire  for  the  development  of 
simplified  models,  which  enable  the  bioengineer  to  in¬ 
vestigate  very  complex  problems  similar  to  those  aris¬ 
ing  in  the  behavior  of  groups  of  neurons  or  synapses. 
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California  U.  | Electronics  Research  Lab.  ]  Berkeley. 

ANALYSIS  AND  SYNTHESIS  OF  STABLE  LINEAR  SE¬ 
QUENTIAL  CIRCUITS,  by  A.  Gill.  [1965]  [9]p.  Incl. 
diagr.  (AFOSR-65-0630)  (AF  AFOSR-64-639) 

AD  614164  Unclassified 

Also  published  in  Jour.  Assoc.  Comput.  Mach. ,  v.  12; 
i4T-l49,  Jan.  fSSS. 

Linear  sequential  circuits  (LSC's)  are  finding  an  in¬ 
creasing  number  of  uses  in  error-correction,  computer 
■  introi,  random  number  generation  and  other  digital 
applications,  '^he  purpose  of  this  paper  is  to  develop 
analysis  and  symhesis  techniques  for  the  class  of  au¬ 
tonomous  "stable"  LSC's  which  is  of  special  interest  in 
error-correction  schemes.  Properties  of  such  LSC's 
are  described  in  terms  of  their  state  graphs,  and  a 
method  is  presented  for  constructing  the  state  graph 
from  the  characteristic  matrix  of  a  given  LSC.  Neces¬ 
sary  and  sufficient  conditions  are  formulated  for  a  given 
graph  to  correspond  to  a  realizable  stable  circuit,  and  a 
procedure  is  given  lor  finding  this  circuit's  character¬ 
istic  matrix  and  synthesizing  it  by  means  of  shift 
rei’ibters.  (Contractor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

A  CENSUS  OK  FINITE  AUTOMATA,  by  M.  A.  Harrison. 
[1965]  [3|p.  incl  diagrs.  tables.  (AFOSR-65-063I) 

(AF  AK06R-64-639)  AD  614746  UncUssified 

Also  publi^edjn  Proc.  Fifth  Annual  Symposium  on 
Switching  Circuit  Theory  and  Logical  Design,  Princeton 
U  N.  J.  ,,  (Nov.  11-13,,  1964)(1965|p  44-46. 

Closed  form  expressions  are  obtained  for  enumerating 
the  non-equivalent  finite  automata  under  several  defi¬ 
nitions  of  equivalence.  Algorithms  are  presented  for 
detcrmlnirg  the  number  of  cixinicted  automata  and  auto¬ 
mata  with  a  distinguished  inltul  state.  Useful  lower 
bounds  and  •  symptotic  results  are  obtained.  (Contrac¬ 
tor's  abstract) 
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California  U..  [Electronics  Research  Lab.  ]  Berkeley. 

THE  MINIMIZATION  OF  LINEAR  SEQUENTIAL  CIR¬ 
CUITS,  by  A.  Gill.  (1965|3p.  (AFOSR-66-0023) 

(AF  AFOSR-64-639)  AD  632732  UncUssified 

Also  published  in  IEEE  Trans.  Circuit  Theory,  v.  CT- 
11  2S5-214,'june  1965. 


It  is  shown  how  the  characterizing  matrices  of  the 
linear  form  of  a  given  linear  sequential  circuit  can  be 
computed  directly  from  the  characterizing  matrices  of 
the  given  circuit.  An  immedUte  corollary  of  the  shown 
procedure  and  of  Moore's  result  concerning  the  unique¬ 
ness  of  the  minimal  form  is  the  following.  If  a  sequen¬ 
tial  machine  can  be  realized  by  means  of  a  linear  cir¬ 
cuit,  then  its  minimal  form  can  also  be  thus  realized. 

It  can  be  noted  that  no  use  was  made  of  the  fact  that  GF 
(p)  is  a  finite  field.  In  fact,  the  minimization  algorithm 
remains  valid  for  linear  time-discrete  systems  associ¬ 
ated  with  (finite  or  infinite)  fields,  and  In  particular  for 
linear  time-discrete  systems  ('sampled  data'  systems) 
where  the  underlying  field  is  that  of  real  numbers. 
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California  U..  Electronics  Research  Lab. ,  Berkeley. 

ON  THE  BOUND  TO  THE  MEMOP.Y  OF  A  SEQUENTIAL 
MACHINE,  by  A.  GiU.  [1965]  3p.  incl.  dUgrs. 
(AF06R-66-0028)  (AF  AF06R-64-639)  AD  64180ft 

Unclassified 

Also  published  in  IEEE  Trans.  Electron.  Comput. , 

V.,  EC- 14:  464-466,  June  1965. 

A  sequential  machine  consists  of  a  finite  input  alphabet 
X,  a  finite  output  alphabet  Y,  a  finite  state  set  S,  a 
next-state  function  6,  and  an  output  function  \,  defined 
•  t+l  '  *(8.>*t') 

(for  all  Integers  t)  by  ‘  /  xt»  X,  yf  f  Y, 

yj  =  X(Sj,Xj)  ' 

<  S.  A  machine  has  memory  p  if  p  is  the  leact  integer 

such  that  y,  =  f(x,,Xt.i . *t-u'yt-l . yt-p)- 

a  minimal  n-state  machine  has  a  fmite  memory  p,  then 

u  <  .n(n-l)  =  N..  In  this  note  it  was  proven  that  N  = 
n(n-l)  2  is  the  best  possible  upper  bound  for  p. 
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California  U.  Electronics  Research  Lab. ,  Berkeley.. 

ON  THE  ERROR  CORRECTING  CAPACITY  OF  FINITE 
AUTOMATA,  by  M.  A.  Harrison.  [1965]  21p.  incl. 
dUgrs.  refs.  (AFOSR-66-0039)  (AF  AF06R-64-639) 
AO  641809  UncUssHied 

Presented  at  Internat'l,  CoUoq.  on  Automata  Theory 
and  Algebraic  Linguistics,  Jerusalem  (Israel),  Aug. 
24-25,  1964. 

Also  published  in  Inform,  and  Control,  v.  8:  430-450, 
Aug.  1965. 

One  interesting  application  of  sequential  machines  is  to 
consider  them  as  encoders  and  decoders  for  an  infor¬ 
mation  channel.  Resuits  concerning  the  structure  of 
error  correcting  automata  were  obtained.  Another  rea¬ 
son  for  the  study  of  these  automata  was  that  the  regular 
sets  which  they  recognized  are  particularly  simple. 
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Calilornia  U.  [Electronics  Research  Lab.  ]  Berkeley.. 

THE  DISTRIBUTION  OF  MATRICES  RESULTING  FROM 
NEWTCW'S  IDENTITIES  IN  A  FIELD  OF  CHARACTER¬ 
ISTIC  TWO,  by  E.  R.  Berlekamp.  [1965]  7p.  incl. 
table.  (Bound  with  its  Rept.  no.  65-14,  AD  468178) 

(AF  AF06R-64-639)  Unclassified 

Methods  have  been  previously  studied  for  the  decoding  of 
polynomials  of  the  lowest  degree,  with  a  limited  set  e  of 
error  patterns.  Because  of  the  expansion  of  the  cor¬ 
rectable  error  patterns  with  more  than  e  errors  this 
work  was  undertaken.  An  inevitibie  transformation  of 
equations  was  introduced  in  order  to  obtain  expansion 
over  the  entire  ensemble  of  possible  matrices.. 
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[California  U.  Electronics  Research  Lab. ,  Berkeley  ] 

STABILITY  ANALYSIS  OF  MONOTONE  FEEDBACK 
SHIFT  REGISTERS,  by  C.  J.  Tan  and  A.  Gill.  [1965] 
lOp.  Incl.  diagrs.  (Bound  with  its  Rept..  no.  65-14; 

AD  468178)  (AF  AF06R-64-639)  Unclassified 

This  research  investigated  a  special  class  of  feedback 
shifts  registers,  or  FSR's  called  monotone.  A  general 
test  for  the  stability  of  monotone  FSR's  is  derived  by 
use  of  the  Boolean  matrices.  A  proof  of  this  theorem 
representing  stability  Is  presented. 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

A  GENERAL  MATCHING  THEORY  AND  APPLICATION 
TO  TUNNEL  DIODE  AMPLIFIERS,  by  Y.  T.  Chan  and 
E.  S.  Kuh.  Aug.  17,  1965,  51p.  incl.  diagrs.  refs. 
(Rept.  no.  65-23)  (AFOSR-65-2284)  (Sponsored  Jointly 
by  [Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  aid  Office  of  Naval  Research) 
under  AF  AFC^R-65-139,  and  National  Science  Founda¬ 
tion)  AD  474217  Unclassified 

Youla's  theory  of  broadband  matching  to  include  both 
passive  and  active  1-port  load  Impedances  is  general¬ 
ized.  The  design  philosophy  of  lossless  coupling  net¬ 
works  lor  an  active  load  Is  different  from  that  of  a  pas¬ 
sive  load;  however,  the  design  theory  is  quite  similar. 
The  theory  is  illustrated  in  a  detailed  example  with  a 
tunnel  diode  as  the  active  load.  Both  series  resistance 
and  Inductance  are  used  In  the  equivalent  circuit  repre¬ 
sentation.  New  results  In  terms  of  theoretical  limita¬ 
tion  on  gain-bandwidth  and  a  sufficient  condition  for  po¬ 
tential  stability  are  obtained.  (Contractor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

REPRESENTATION  OF  NONLINEAR  NETWORKS,  by 
E.  S.  Kuh.  Sept.  30,  1965,  6p.  incl.  diagrs.  refs. 
(Rept.  no.  65-25)  (AFOSR-66-0082)  (Sponsored 


jointly  by  [Air  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research]  under  AF  AFOSR-65-139,  and  National 
Science  Foundation)  AD  625987  Unclassified 

Presented  at  Nat'l.  Electronics  Conf,,  Chicago,  Ill., 

Oct.  25-27,  1965. 

Also  published  in  Proc.  Nat'l.  Electronics  Conf. ,  v.  21;. 
T02-707,  Oct.,  1565.  , 

The  signal  flow  graph  representation  puts  in  evidence  the 
2  sets  of  equations  which  characterize  a  general  non¬ 
linear  time  varying  network,  the  set  specifying  the  net¬ 
work  topology  and  the  set  describing  the  branch  relai- 
tions.  Conditions  for  reduction  of  simple  nonlinear  sig¬ 
nal  flow  graph  are  illustrated.  To  obtain  the  governing 
differential  equation,  one  needs  to  reduce  the  signal 
flow  graph.  Obvious  sufficient  conditions  in  terms  of 
the  nonlinear  branch  relations  and  linear  topology  are 
immediately  obtained. 
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California  U.,  Electronics  Research  Lab. ,  Berkeley. 

H-GUIDE  LOG- PERIODIC  SLOT  ANTENNA,  by  G.  N. 
Vornoff..  Dec.  6,  1965,  126p.  incl.  illus.  diagrs. 
tables,  refs.  (Rept.  no.  65-34)  (AFOeR-66-0367) 
(Sponsored  jointly  by  [Air  Force  Office  of  .Sbientiflc  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  AF  AFOSR-85-139)  AD  627417 

Unclassified 

A  theoretical  and  experimental  investigation  of  an  end- 
fire  (as  contrasted  to  a  conventional  back-fire  design) 
flush-mounted  log-periodic  slot  antenna  is  described. 
The  antenna  consists  of  2  periodic  slot  arrays  cut  in  one 
of  the  metal  walls  of  a  tapered  H-guide.  The  antenna 
receives  excitation  at  the  large  end  of  the  structure  and 
radiates  toward  the  small  end,  yet  retaining  pattern  in¬ 
tegrity  over  large  bandwidth  This  is  made  possible  by 
Judiciously  employing  the  surface  wave  properties  of  a 
broadband  TEq]  mode  propagated  in  a  tapered  H-gutde. 

It  has  been  shown  theoretically  that  the  energy  can  be 
transported  from  the  large  end  of  the  structure  to  a  de¬ 
sired  active  region  lixtalcd  near  the  small  end,  without 
appreciably  exciting  the  preceding  portions  of  the  an¬ 
tenna.  The  results  of  the  near  field  measurements,  an¬ 
tenna  VSWR,  and  radiation  patterns  are  presented.  '1  he 
antenna  radiates  essentially  constant  patterns  over  a  31 
bandwidth  with  half-power  be.'niwidths  of  approximately 
20  in  the  E-  and  H- planes.  The  results  of  this  study 
Indicate  that  the  antenna  can  generate  a  narrow  beam 
and  is  potentially  capnble  of  transmitting  high  power, 
(Contractor's  abstract) 
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CalUornia  U.  Electronics  Reseat  ch  Lab  ,;  Berkeley 

PI-ASMA  RESEARCH.  Quarterly  progress  rept  no  2, 
Apr.  1-June  30,  1965,  63p.  incl  diagrs  l.ibhs,  leis 
(AFOSR-66-0403)  (Sponsored  jointly  liy  An  i  ou  i 
Avionics  Laboratory,  |Air  Forte  Otlue  ol  Sinniilii 
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Research,  Army  Research  (Durham),  and  Office  of  Naval 
Research)  under  AF  AFOSR-65-139,  Atomic  Energy 
Commission,  and  National  Science  Foundation)  AD  625424 

Unclassified 

This  research  in  plasmas  is  part  of  an  integrated  pro¬ 
gram  of  research  and  teaching  in  the  problems  of  crea¬ 
tion,  containment,  heating,  stability,  radiation,  and 
measurement  of  the  physical  and  electromagnetic  proper¬ 
ties  of  high-  and  low-temperature  plasmas.  The  basic 
high-temperature  plasma  research  facility  consists  of  a 
250,000-joule  capacitor  energy-storage  system  and  re¬ 
lated  electronic  control  and  safety  equipment.  This  bank 
operates  two  basic  experiments  each  of  which  requires 
pulse  magnetic  magnetic  fields  in  excess  of  50,000  gauss. 
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California  U.  Electronics  Research  Lab. ,  Berkeley., 

PROPAGATION  AND  INSTABILITIES  IN  BOUNDED  AND 
FINITE  TEMPERATURE  PLASMAS,  by  J,  S.  Jayson. 
Sept.  22,  1965,  115p.  incl.  diagrs.  tables,  refs.  (Rept. 
no.  65-24)  (AFOSR-66-0617)  (Sponsored  jointly  by  (Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
AF  AFOSR-65-139;  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  33(615)1078:  and  National  Science  Foun¬ 
dation)  AD  630128  Unclassified 

The  quasi-static  analysis  is  used  to  examine  propagation 
and  instabilities  in  plasmas  in  which  both  the  transverse 
bounds  and  the  temperature  are  important.  Initially  only 
longitudinal  thermal  velocity  is  assumed  and  two  stream 
instabilities  are  studied.  With  the  introduction  of  trans¬ 
verse  temperature,  instabilities  resulting  from  tem¬ 
perature  anisotropy  are  also  studied.  The  full  set  of 
Maxwell's  equations  is  utilized  for  an  investigation  of  the 
effects  of  dispersion  on  the  synchrotron  radiation  spec¬ 
trum.  The  investigation  of  hot  plasmas  with  finite  bound¬ 
aries  was  undertaken  initially  to  explain  the  differences 
between  phenomena  found  in  experimental  observations 
and  those  predicted  by  the  cold  plasma  theory.  Longi¬ 
tudinal  temperature  is  added  to  the  model  and  it  is  found 
tlut  strong  cyclotron  wave  damping  and  the  absence  of  the 
cyclotron-cyclotron  interaction  in  a  two  stream  configu¬ 
ration  are  predicted  by  the  theory..  Introducing  trans¬ 
verse  temperature  into  the  model,  using  the  Boltzmann 
equation,  instabilities  arising  from  temperature  aniso¬ 
tropy  are  investigated  and  it  is  found  that,  for  a  bi- 
Maxwellian  distribution,  fur  low  values  of  k2  the  plasma 
IS  stable.  The  investigation  of  finite  plasmas  with 
transverse  temperature  is  oursued  by  consideration  of  a 
configuration  in  which  a  boundary  layer  region  is  in¬ 
cluded  and  the  particle  density  decreases  to  zero  through 
this  riigion. 
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Caliiornia  U.  Electronics  Research  Lab.  ,  Berkeley. 

NOTES  ON  SYSTEM  THEORY,  VOLUME  VIII.  Nov.  1,; 
1965,  98p.  incl.  diagrs.  tables,,  refs.  (ERL  Rept  no. 
65-639)  (AFOSR-66-0768)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,.  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 


AF  AFOSR-65-139;  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-65-639,  and  National  Science 
Foundation)  AO  632067  Unclassified 

This  is  the  eighth  issue  of  Notes  on  System  Theory 
The  purpose  of  these  notes  is  twofold;  first,  to  provide 
an  auxiliary  publication  medium  for  short  contributions 
by  students  and  faculty  engaged  in  research  in  systems 
and  related  areas:  second,  to  contribute  to  the  develop¬ 
ment  of  system  theory  as  a  basic  scientific  discipline. 
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Califernu  U.  Electronics  Research  lab. ,  Berkeley. 

SEMIANNUAL  PROGRESS  REPORT  NO.  2,  by  D.  J. 
,\iigelakos.  Dec.  31,  1965  [353]p.  incl.  illus.  diagrs. 
tables,  refs.  (AFOSR-66-1379)  [AF  AFOSR-85-139] 
AD  487278  UncUssified 

Research  projects  conducted  are  grouped  into  the  fol¬ 
lowing  areas;  bioelectronics,  electron  streams  and  in¬ 
teractions,  plasmas,  quantum  and  optical  electronics, 
radiation  and  propagation,  scanning  electron  micros¬ 
copy,  semiconductor  electronics,  and  systems  and 
computer  sciences. 
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California  U.  Electronics  Research  Lab. ,  Berkeley.. 

PLASMA  RESEARCH.  Puarterly  progress  rept.  no.  3, 
by  C.  K.  Birdsall,  A.  J..  Lichtenberg,  and  A.  W. 
Trivelpiece,  July  1-Sept.  30,  1965,  37p.  incl.  Ulus., 
diagrs.  (AFOSR-66-2365)  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
AF  AFOSR-65-139,  Atomic  Energy  Commision,  Elec¬ 
tronics  Technology  Division,  and  National  Science 
Foundation)  AD  641083  Unclassified 

Progress  is  reported  on  experimental  and  theoretical 
research  in  pr^lems  of  creation,  containment,  heat¬ 
ing,  stability,  radiation,  and  measurement  of  the  physi¬ 
cal  and  electromagnetic  properties  of  high  and  low  tem¬ 
perature  plasmas.  The  hot-electron  experiment  oper- 
atea  without  difficulty  during  most  of  the  report  period. 
Most  of  the  effort  was  concerned  with  obtaining  adequate 
data  to  determine  the  absolute  intensity  of  the  synchro¬ 
tron  radiation  emitted  by  the  hot-electron  plasma.  The 
electron  and  loss  energy  analyzer  was  completed,  and 
the  electron  end-loss  plasma  camera  used  in  conjunc¬ 
tion  with  an  image  converter  was  used  to  improve  the 
estimates  of  the  size  and  location  of  the  plasma.  The 
inconclusive  results  of  the  laser-scattering  experiments 
have  led  to  a  study  of  the  scattering  of  laser  photons  by 
a  hot-electron  plasma.  A  turbulent  heating  experiment 
was  performed  in  order  to  study  ion  heating  by  an  elec¬ 
tron  current  modulated  at  the  ion-cyclotron  frequency. 
Calibration  of  the  ion  energy  analyzer  is  proceeding.  A 
description  of  the  turbulent  heating  experiment  is  pre¬ 
sented.  The  experimental  apparatus  for  plasma  Insta-- 
bility  experiments  is  being  prepared.  An  analysis  of 
flute  modes  in  a  mirror  machine  plasma  with  diffused 
boundary  was  completed.  Related  research  includes  the 
testing  of  a  computer  model  for  nonlinear  investigation 
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of  plasma  interchange  instability,  investigation  of  the 
damping  and  Instabilities  of  cyclotron  waves  in  a  pie  s- 
ma,  and  the  study  of  nonlinear  interaction  of  an  electron 
with  an  electromagnetic  wave.  (Contractor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley.. 

A  "GAIN"  FORMULA  FOR  LINEAR-VECTOR  FLOW 
GRAPHS,  by  R.  N.  Biswas.  [1965]  (IS^.  incl.  diagrs. 
(Bound  wlto  its  AFCI6R-66-0768,  AO  632067)  (Sponsored 
jointly  by  [Air  Force  Office  of  Scientific  Research,  Array 
Research  Office  (Durham),  and  Office  of  Naval  Research] 
under  AF  AF06R-65- 139)  Unclassified 

An  alternative  method  is  presented  which  bypasses  the 
elimination  procedure  and  simplifies  tne  bookkeeping  by 
expressing  the  transfer  matrix  ii.  terms  of  transfer 
matrices  of  a  subgraph. 
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California  U.  Electromcs  Research  Lab. ,  Berkeley 

LA  GRANGE  MULTIPLIERS  AND  SIGNAL  DESIGN,  by 
L.  P.  Scldman.  [1965]  [12]p.  (Bound  with  its  AF06R- 
66-0768;  AD  632067)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under 
AF  AFOSR-65-139)  Unclassified 

It  is  demonstrated  that  it  is  (^ten  easy  to  show  that  a 
given  signal  configuration  is  a  critical  point  of  proba¬ 
bility  of  error.  The  method  used  is  a  simplificatiwi  of 
La  Grange  multipliers. 
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California  U.  Electronics  Research  Lab. ,  Berkeley., 

ENCODING  A  GEOMETRIC  SOURCE,  by  E.  R. 
Berlekarap.  [1965]  [7lp.  (Bound  with  its  AF06R-66- 
0768;  AD  632067)  (AF  AFOSR-65-634)  ' 

Unclassified 

A  mathematical  calculation  for  finding  an  infinite  num¬ 
ber  of  source  outputs  is  presented. 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

PATTERN  CLASSIFICATION  IN  "QUBIC",  by  I.  L. 
Traiger.  [1965]  [17]p.  incl.  diagrs.  tables.  (Bound 
with  Its  AFOSR-66-0768,  AD  632067)  (AF  AFOSR^fS- 
535)  Unclassified 

Polya's  theorem  was  used  to  calculate  the  number  of 
equivalence  classes  for  any  state  of  game  of  "Oubic" 
(three-dimensional  tlc-tac-toe). 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

SOME  COMMENTS  ON  B1  CODES,  by  E  R, 

Berlekamp.  [1965]  [7]p.  incl.  tables  (Bound  with  its 
AFOSR-66-0768:  AD  632067)  (AF  AF0SO5^35r' 

Unclassified 

A  B1  code  may  be  able  to  correct  b  2^'  ^  bursts.  Any 
B1  code  is  also  a  B2  code  and  for  short  constraint 
lengths,  the  former  is  more  advantageous  than  the  lat¬ 
ter.  This  advantage  dies  out  when  either  code  is  inter¬ 
laced  with  itself  sufficiently  often  to  correct  very  long 
bursts.  Mathematical  calculation  for  the  optimum  B1 
code  of  rate  is  described. 
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California  U.  Inst,  of  Engineering  Research,  Berkeley. 

EXPERIMENTAL  STUDY  OF  WAVE  PHENOMENA  AS¬ 
SOCIATED  WITH  THE  ONSET  OF  GASEOUS  DETONA¬ 
TION,  by  P.  A.  Urtiew.  Feb..  1965  [114]p.  incl.  Ulus, 
diagrs.  tables,  refs.  (Rept.  no.  AS-65-I)  (AFOSR- 
65-1277)  (AF  AFOSR-e4-129)  AD  621214 

Unclassified 

A  study  is  made  of  wave  processes  that  occur  at  the  in¬ 
stant  cd  transition  from  the  deflagrative  to  the  detona- 
tive  mode  of  propagation  of  the  combustion  wave  in  an 
explosive  gas  mixture.  Experimental  observations  are 
made  by  means  of  Schlieren  photography  with  pressure 
transducer  measurements  using  stoichiometric  hydro¬ 
gen-oxygen  mixtures.  Theoretical  interpretation  of  ex- 
perimeiiui!  results  reveals  that  the  transition  is  pro¬ 
moted  by  the  action  of  a  spherical  detonation  wave  gen¬ 
erated  by  a  point  explosion  ahead  of  the  main  combus¬ 
tion  zone.  The  theory  of  self-similar  motion  is  applied 
to  analyze  the  flow  field  induced  by  the  initial  transverse 
wave.  On  the  basis  of  experimental  observations  a  spe¬ 
cific  model  is  proposed  for  the  geometric  pattern  of 
the  oscillating  wave  system  in  the  burned  medium.  The 
frequency  of  vibrations  obtained  from  the  analysis  of 
Uiis  model  is  shown  to  be  in  satisfactory  agreement 
with  the  eigenvalue  of  the  linear  wave  equation. 
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California  U.  [Inst,  of  Engineering  Research]  Berkeley.. 

PRESSURE  WAVE  GENERATION  IN  A  FISSIONING 
GAS.  n.  EFFECTS  OF  DISSOCIATION  AND  MULTI¬ 
PHASE  COMPOSITION,  by  H.  P.  Smith,  Jr. ,  R.  D. 
Evans  and  others.  [1965]  [4]p.  incl.  diagrs.  table. 
(AF06R-66-0064)  (AF  AF06R-64-129)  AD  632323 

Unclassified 

Also  published  in  Phys.  Fluids,  v..  8'  1421-1425,  Aug. 
libS. 

The  analysis  of  pressure  pulses  which  at  e  generated  in 
a  fissioning  gas  by  neutron  irradiation  is  extended  to  the 
case  of  a  dissociating  medium  including  a  condensed 
phase.  After  a  satisfactory  check  of  the  process  in¬ 
duced  in  boron  trifluoride  that  was  treated  previously. 
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the  analysis  is  applied  to  borazine  lor  which  the  farmer 
method  would  be  quite  inadequate  since  now  the  effects 
of  dissociation,  involving  the  formation  of  free  liquid 
boron,  become  predominant  in  controlling  the  thermo¬ 
dynamic  behavior  of  the  substance.  (Contractor's 
abstract) 
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California  U.  Inst,  of  Engineering  Research,  Berkeley. 

DYNAMICS  OF  THE  GENERATIOf  OF  PRESSURE 
WAVES  BY  ACCELERATING  FLAMES,  by  P.  A.  Urticw, 
A.  J.  laderman,  and  A.  K.  Oppenheim.  [1965]  [6]p. 
incl.  Ulus,  diagrs.  (AFO6R-66-0349)  (AF  AF06R-64- 
129)  AO  631159  UncUssified 

Also  published  in  Tenth  Symposium  (Internat'l. )  on  Com¬ 
bustion,  Cambridge  (Gt.  Brit. )  (Aug.  17-21,  1964), 
Pittsburgh,  Combustion  Inst. ,  1965,  p.  797-804,  1965. 

The  theory  of  initial  flame  acceleration  in  an  explosive 
gas  contained  in  a  constant  cross-section  tube,  devel¬ 
oped  previously  for  a  hemispherically  shaped  flame, 
was  extended  to  include  flames  of  spheroidal  shapes. 

An  expression  for  the  flame  world-line  was  developed, 
which  depends  only  on  a  single  parameter  that  accounts 
for  the  effects  of  the  thermodynamic  properties  of  the 
mixture  and  the  geometry  of  the  flamefront.  Its  value 
18  determined  graphically  on  the  basis  of  experimental 
data.  This  leads  to  an  unambiguous  technique  for  the 
evaluation  of  the  relative  flame-propagation  speed  and 
for  the  calculation  of  the  pressure  wave  generated  by 
the  flame.  (Contractor's  abstract) 
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*  California  U.  Inst,  of  Engineering  Research,  Berkeley. 

STUDY  OF  THE  DEVELOPMENT  AND  STABILIZATION 
OF  DETONATIONS,  by  A.  K.  Oppenheim.  Final  rept. 
Oct.  1964-Oct.  1965,  7p.  inch  refs.  (AFOSR-66-0777) 
(AF  AFOSR-65-129)  AD  632575  Unclassified 

The  most  significant  progress  made  during  last  year's 
research  work  is  associated  with  the  succes.sful  develop¬ 
ment  of  novel  experimental  techniques  which  yielded  a 
more  penetrating  insight  into  the  detonation  phenomena 
than  that  possible  by  any  other  means..  This  includes: 

(1)  stroboscopic  laser  schlieren  system  permitting  the 
attainment  of  extremely  sharp  (less  than  10-8  ggc)  light 
pulses  with  an  ultra-high  (up  to  10® /sec)  repetition  rate 
for  high  speed  schlieren  photography;,  (2)  ultra-high  fre¬ 
quency  response  bar-type  pressure  transducers,  per¬ 
mitting  the  measurement  of  a  pressure  pulse  at  a  point 
of  not  more  than  1  mm  in  diameter  with  a  submicrosec¬ 
ond  rise  time;  (3)  soot-film  technique  for  recording 
traces  of  detonation  waves  which,  in  our  investigations, 
are  particularly  useful  in  pinpointing  the  location  of 
their  onset,  and  in  the  study  erf  their  structure.  The 
most  interesting  progress  made  in  analytical  investiga¬ 
tions  is  concerned  with  the  study  of  the  generation  of 
pressure  waves  in  fissioning  gases. 
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California  D.  Inst.,  of  Engineering  Research,  Berkeley. 

AN  EXPERIMENTAL  STUDY  OF  THE  ROTATIONAL 
DISTRIBUTION  FUNCTION  OF  NITROGEN  IN  A  SHOCK 
WAVE,  by  F.  Robbenand  L.  Taloot.  May  1985,  Iv.. 
(Rept.,  no.  AS-65-6)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AF06R-6S-538 
and  Air  Force  Office  cf  Scientific  Research  and  Office 
of  Naval  Research  under  Nonr-22243)  AO  488306 

Unclassified 

The  electron  beam  fluorescence  technique  has  been  used 
to  measure  the  rotational  energy  distribution  through 
shock  waves  in  nitrogen.  At  Mach  1. 7,  the  deviation 
from  thermodynamic  equilibrium  was  found  to  be  small, 
and  the  rotational  temperature  profile  followed  the  den¬ 
sity  profile.  Comparison  with  theoretical  calculations 
yielded  the  rotational  relaxation  collision  number  =  5, 

in  reasonable  agreement  with  other  determinations.  At 
high  Mach  numbers,  the  measured  rotational  disirlbu- 
tion  function  within  the  shock  wave  could  not  be  repre¬ 
sented  by  a  single  temperature,  but  was  found  to  be 
representable  approximately  by  the  merging  of  2  rota¬ 
tional  distribution  functions  corresponding  to  tempera¬ 
tures  upstream  and  downstream  of  the  shock  wave.  The 
profile  of  the  average  local  'temperature'  defined  by  the 
ratio  of  the  total  measured  rotational  energy  to  the  gas 
density,  was  found  to  precede  the  density  profile  through 
the  shock  wave  by  an  amount  which  Increased  with  Mach 
number,. 
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California  U.  Inst.,  of  Engineering  Research,  Berkeley. 

MEASUREMENT  OF  SHOCK  WAVE  THICKNESS  BY  THE 
ELECTRON  BEAM  FLUORESCENCE  METHOD,  by  F. 
Robben  and  L.  Talbot.  May  1965,  33p.  (Rept.  no.  AS- 
65-4)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Ri  ."arch  under  AF  AFOSR-65-538  and  Air  Force 
Office  of  Scientific  Research  and  Office  of  Naval  Re¬ 
search  under  Nonr-22245)  AD  466304  Unclassified 

Shock  wave  thicknesses  and  density  ratios  have  been 
measured  in  helium,  argon  and  nitrogen  by  means  of  the 
electron  beam  fluorescence  method,  over  the  range  1.  5 
<  M  <  17. 4,  in  a  low  density  wind  tunnel.  The  shock 
thickness  in  argon  and  helium  agreed  well  with  Mott- 
Smlth  theory  at  the  higher  Mach  numbers,  and  were 
between  Navier-Stokes  and  Mott-Smith  theory  at  the 
lowest  Mach  number.  In  nitrogen,  the  measured  shock 
thicknesses  were  considerably  greater  than  the  predic¬ 
tions  of  Navier-Stokes  theory..  Measured  density  ratios 
across  the  shock  wave  were  in  good  agreement  with 
theory,  in  the  lower  density  flows.  Poorer  agreement 
was  found  at  higher  flow  densities,  leading  to  estimates 
of  upper  bounds  for  the  range  of  linear  variation  of 
fluorescence  intensity  with  gas  density.  Measured  den¬ 
sity  ratios  for  shocks  produced  in  diveigent  free-Jet 
flows  were  found  to  be  in  better  agreement  with  theory 
after  a  viscous  curvature  correction  was  applied. 
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CalifornU  U.  Inst,  at  Eiii;ine«riii^  Research,  Berkeley. 

SOME  MEASUREMENTS  OF  ROTATIONAL  TEMPERA¬ 
TURES  IN  A  LOW  DENSITY  WIND  TUNNEL  USING 
ELECTRON  BEAM  FLUORESCENCE,  by  F.  Robbenand 
L.  TalxA.  May  IMS,  Iv.  (Repi.  sio.  AS-OS-S)  (Spon¬ 
sored  joinUy  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOro-8S-S38  and  Air  Force  Office  of  Scien¬ 
tific  Research  and  Office  of  Naval  Research  under  Nonr- 
22243)  AD  488305  UncUssUicd 

The  fluorescence  of  a  30  kv  electron  beam  has  been  used 
as  a  probe  to  measure  the  rotatioiu'  distribution  func¬ 
tion  it  flowing  nitrogen  in  a  low  density  wind  tunnei.  The 
fluorescence  consists  predominantly  of  the  so-called 
first  negative  system  of  nitrogen.  Measurements  of  the 
intensities  of  the  rotational  structure  of  the  (o-o)  vibra¬ 
tional  band  have  been  used  to  calculate,  through  a  theo¬ 
retical  model,  the  original  rotational  distribution  func¬ 
tion  of  Nj  before  excitation.  A  series  of  measurements 
was  performed  in  the  undisturbed  flows  *4  a  subsonic 
nozzle,  a  Mach  4  nozzle,  and  free  jet  expai.  :ions  from 
sonic  orifices  at  Mach  numbers  ranging  up  to  19.  The 
rotational  temperature  measurements  are  shown  to  be 
about  3%  high  at  280'  K,  with  a  progressiveiy  increasing 
error  at  lower  temperatures.  These  measurements 
also  indicated  no  measurable  lag  in  rotational  tempera¬ 
ture  in  the  free  jet  expansion. 
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California  U.  [Inst,  of  Engineering  Research]  Berkeley.. 

EFFECT  OF  BASE  BLEEDING  ON  THE  NEAR  WAKE 
FOR  VERY  LOW  REYNOLDS  NUMBERS,  by  S.  A. 
Berger  and  H.  Viviand.  [1965]  [3]p.  incl.  diagrs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  and  Office  of  Naval  Research  under  Nonr-22245) 

Unclassified 

Published  in  AIAA  Jour. ,  v.  3:  2154-2156,  Nov.  1965. 

Results  are  presented  of  the  effect  of  base  bleeding  on 
the  near-wake  structure  calculated  according  to  a  for¬ 
mulation  involving  the  solution  of  incompressible  Stokes 
approximate  equations.  The  study  is  concerned  with  the 
problem  of  determining  the  structure  of  the  incompres¬ 
sible  base  and  near-wake  How  for  values  of  0  large 
enough  for  this  flow  to  be  entirely  viscous,  the  case 
oeing  of  interest  for  slender  bodies  at  sufficiently  low 
Reynolds  numbers.  A  numerical  example,  is  presented 
and  discussed. 


California  U.,  (Inst,  of  Engineering  Research]  Berkeley.. 

HEAT  TRANSFER  AND  SHEAR  BETWEEN  COAXIAL 
CYLINDERS  FOR  LARGE  KNUDSEN  NUMBERS,  by 
D.  R.  Willis.  [1965]  (3]p.  (Sponsored  jointly  by  |Air 
Force  Office  of  Scientil!'’  Research)  and  Office  of  Naval 
Research  under  Nonr-22245)  Unclassified 


Published  in  Phys.  Fluids,  v.  8:  1908-1910.  Oct.  1965., 

The  heat  transfer  between  ceoxial  cylinders  tor  Urge 
KaudMB  number  is  obtained  using  the  method  of  Kmidsen 
Iteration.  The  BOX  model  equation,  together  with  an 
extension  which  allows  the  Pnndtl  number  lo  be  set 
arbitrarily  is  used.  Results  are  compared  with  those 
obUmed  by  moment  methods.  1*.  is  found  that  the  cri¬ 
terion  proposed  by  Hurlbut  for  validity  of  the  free  mo- 
lecuUr  results  is  reasonable.  Results  are  also  pre¬ 
sented  fur  the  ro'ating  cylinder  problem  in  a  high 
Knudsen  number  flow. 
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California  U..  [Inst,  of  Engineering  Research]  Berkeley. 

HYDRODYNAMICAL  THEORY  OF  DIFFUSIVE  SEPARA¬ 
TION  OF  MDCTURES  IN  A  FREE  JET.  by  F.,  !i. 

Sherman.  jl965|[7jp.  mcl.  dugr.  tablis,  res. 

(F  nsored  jointly  by  [Air  Force  Office  of  Scientific  Re- 
see  h!  and  Oflice  of  Natal  Research  under  t;i(ir-2224S) 

UncLissified 

PubUshed  m  Phys.  Fluids,  v.,  8:  773-779,  NUy  1965. 

The  static  moUr  concentration  and  fractional  molar  flow 
rates  of  the  components  of  a  binary  mixture  are  com¬ 
puted  to  order  (Re)*'  on  the  centerline  of  an  anally  sym¬ 
metric  free  jet,  under  conditions  of  nearly  inviscid  flow. 
These  computed  results  confirm  the  conclusions  of  Reiss 
and  Fenn  regarding  the  mechanism  underlying  measured 
separation  effects  ir  letsal  reUtively  high  Reynolds 
number.  Some  qua!  at ive  comments  about  probe- in¬ 
duced  separation  a  i  given. 
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California  U.  [Inst  of  Engmeering  Research]  Berkeley.. 

INCOMPRESSI!  oE  LAMINAR  AXISYMMETRIC  NEAR 
WAKE  BEHIND  A  VERY  SLENDER  CYLINDER  IN  AX¬ 
IAL  FLOW,  by  H.  VivUnd  and  S.  A.  Berger.  [1965] 
|7]p.  incl.  dugrs.  table,  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  and  Office  of 
Naval  Research  under  Nonr-22245)  Unclassified 

Published  in  AIAA  Jour.,  v..  3;  1806-1812,  Oct..  1965., 

A  solution  to  the  near  wake  problem  behind  a  very  slen¬ 
der  cylinaer  in  axisymmetric  incompressible  laminar 
flow  IS  obtamed  in  the  form  of  an  asymptotic  expansion,, 
by  the  technique  of  inner  and  outer  expansions.  The  in¬ 
fluence  of  the  recirculating  flow  is  neglected.  Although 
the  solution  thus  found  applies  only  up  to  a  very  liinucd 
distance  downstream  of  the  base,  it  exhibits  important 
differences  with  the  corresponding  2-dimensional  prob¬ 
lem  of  the  wake  behind  a  flat  plate;,  the.se  differences  are 
characteristic  of  the  axisymmetry  of  the  flow. 
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California  U.  Inst.,  of  Engineering  Research,  Berkeley. 

RECENT  EXPERIMENTAL  AND  THEORETICAL  EX¬ 
TENSIONS  OF  NEARLY  FREE  MOLECULAR  FLOW,,  by 
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> 


AIR  FORCE  SCIENTIFIC  RESEARCH 


C.  J.  Masbcb,  D.  ft.  Wiilis  and  othrrs.  June  22.  ISM 
!i:jp.  iocl.  Ulus,  dagrs.  tables,  refs.  (Rept.  no.  AS¬ 
M-111  (Sponsored  jointl>  by  Air  Force  Office  of  Sden- 
iilic  Research  and  Office  at  Nani  Research  under  Noor- 
2224S,  and  National  Science  Foundation) 

Unclassified 


stances  indicate  the  Nernst-Lindemann  approaimatiun 
more  usually  gives  too  rapid  an  increase  ^  the  dila¬ 
tion  term  with  temperature. 


3S8 


AIM  published  in  Rarefied  Gas  pynamics;  Proc..  of  the 
Fourth  Int^natM.  Symposium,  Toronto  U.  (Canada), 
(July  14-17.  19M),  ed.  by  J.  H,  de  Leeu*.  New  York, 
Academic  Press,  v.  1:  433-443,  1965. 

A  new  comparison  is  made  between  experimentai  results 
(or  cylinder  and  flat  strip  models  in  near  free  molecule 
flow  and  corresponding  theoretical  results.  It  is  found 
that  a  new  relation  between  the  Kiaidsen  number  and  the 
natural  rarefaction  parameter  occurring  in  the  theoreti¬ 
cal  calculation  leads  to  much  better  agreement  between 
experiment  and  theory  than  j^s  observed  in  similar 
comparisons  present^  at  the  pi  evious  symposram. 
(Contractor's  abstract) 
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California  U.  Inst.,  erf  International  Studies,  Berkeley. 

TRENDS  IN  SOCIAL  SCIENCE  RESEARCH  IN  LATIN 
AMERICAN  STUDIES;  A  CONFERENCE  REPORT,  Palo 
Alto,  California,  Oct.  9-11,  19M.  hbrch  1965,  104p. 
incl,  ubles,  refs.  (AFO6R-65-0713)  (AF  AFOSR-65- 
758)  AO  614999  Unclassified 

The  conference  was  held  in  an  attempt  to  answer  some 
of  the  questions  on  the  state  of  the  socul  science  disci¬ 
plines  in  Latin  America  and  how  research,  theory,  and 
strateg>  should  be  constructed  to  meet  the  accru^  prob¬ 
lems  in  this  field  and  area.  Appropriateness  of  theory, 
research  training,  and  criteria  for  analysis  formed  the 
agenda  of  the  conference. 
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California  U.  [Minerals  Research  Lab.  ]  Berkeley. 

THE  DILATION  CONTRIBUTION  TO  THE  HEAT  CA¬ 
PACITY  OF  COPPER  AND  o-BRASS  AT  ELEVATED 
TEMPERATURES,  by  Y.,  A.  Chang  and  R.  Hultgren. 

[1965]  |4]p.  incl..  diagrs.  tables,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
(AF  49(638)83)  and  Atomic  Energy  Commission) 

Unclassified 

Published  in  Jour,  Phys.  Chem. ,  v.  69  4162-4165, 

D6c  19'65.," 

For  pure  copper  .ind  an  o-brass  containing  9.  7  atom  r 
Zn,  the  compressibilities  Were  measured  from  77  to 
800  K,  ano  the  heat  contents  of  the  brass,  from  298  to 
800  K.  From  these  and  other  data  found  in  the  literature,, 
the  dilation  term  Cp— C^  of  the  heat  capacity  was  calcu¬ 
lated.  The  Nernst-Lindemann  approximate  formula  was 
found  to  express  accurately  the  dependence  of  the  dila¬ 
tion  term  on  temperature  for  these  two  substances. 
However,  data  found  in  the  literature  for  8  other  sub- 


Californu  L.,  Seismographic  Station,  Berkelay.. 

A  STUDY  OF  THE  AFTERSHOCKS  AND  FOCAL  MECHA¬ 
NISM  OF  THE  SALWAS-WATSONVILLE  EARTHQUAKES 
OF  AUGUST  31  AND  SEPTEMBER  14,  1963,  by  A. 

Udias.  [196S|[22]p.  incl.  dUgrs.  tables,  refs. 
(AF06R-65-2253)  (A F  49(638)904)  AD  614335 

Unclassified 


Also  published  in  Bull.  Seismol.  Soc.  Araer. 
8S-1(>6.  Feb.  1965. 


V.  55: 


The  earthquake  sequences  connected  with  the  earth¬ 
quakes  of  Aug.  31  and  Sept.  14,  1963  in  the  Salinas- 
Watsonville  region  of  California  are  studied  with  refer¬ 
ence  to  the  background  seismic  activity.  A  very  favora¬ 
ble  distribution  of  permanent  and  mobile  stations  in  this 
aria  permits  the  a  alysis  to  include  earthquakes  of 
small  magnitudes.  The  mechanism  of  the  larger  after- 
shot  ks  of  both  sequences  is  found  to  be  similar  to  the 
mechanism  of  the  main  snock  of  Sejit.  14,  1963.  The 
orientation  of  the  principal  axes  of  stress  derived  from 
the  focal  mechanism  of  the  Sept.  14  earthquake,  is  re¬ 
lated  to  the  strike  of  the  San  Andreas  fault.  (Contrac¬ 
tor's  abstract) 
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California  U.  Seismograp.hie  Station,  Berkeley., 

CRUSTAL  STRUCTURE  IN  CENTRAL  CALIFOINIA  IN 
RELATION  TO  THE  SIERRA  NEVADA,  by  T.  Mikumo. 
(1965)  [I9lp.  incl.  diagrs.  tables,  refs.,  (AFOSR-65- 
2906)  (AF  49(638)904)  AD  614352  UncUssified 

Also  published  in  Bull.  Seismol.  Soc.  Amer. ,  v.  55;  65- 

P7Teb7'l965. 

Crustal  structure  in  central  California  (between  the 
latitudes  erf  36  and  4r~N)  including  the  Sierra  Nevada 
was  studied  by  travel  times  of  P^  waves  from  Nevada 

explosions  and  earthquakes,  dispersion  of  surface  waves, 
and  correlation  between  compute  and  observed  gravity 
anomalies.  Simple  2-dimensionaI  models  are  presented 
for  the  structure,  parameters  of  which  are  determined  by 
least-squares  from  Pp  observations.  Theoretical  gravi¬ 
ty  distributions  expected  from  the  crustal  models  are 
computed  by  a  2-dimensional  technique  and  compared 
with  Bouguer  anomalies..  In  the  preferred  model,  the 
overall  crustal  depths  to  the  Moho-discontinuity  beneath 
the  Pacific  coast  region,  the  Centra!  Valley  and  the 
Sierra  Nevada  are  found  to  be  about  22,  26  and  43  km, 
respectively,  indicating  a  steep  crustal  thickening  under 
the  high  mountain  region.  The  dispersion  of  group  ve¬ 
locities  of  Rayleigh  and  Love  waves  passing  across  the 
region  was  investigated  Irom  Nevada  and  Utah  earth¬ 
quakes,  Love  waves  from  the  Utah  earthquake  give  cvi- 
dcnie  in  support  of  the  derived  structure  (Contra  • 
tot 's  abstract) 
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California  U.,  Seismographic  Station,  Berkeley. 

ESraUTION  OF  CRUSTAL  STRUCTURE  WITHIN  THE 
UNIVERSITY  OF  CAUFORNIA  SEISMIC  ARRAY,  by 
B.  A.  Bolt  and  T.  V.  McEviIly..  [1965]  [7]p.  incl.  diagr. 
tables,  (Bound  with  its  Final  rept. ;  AD  458052) 

[AF  49(63S)5l)?5  Unclassified 

Within  the  boundaries  ot  the  California  U.  array  are 
seve’^al  quarries  which  occasionally  fire  charges  large 
enough  to  be  well  recorded  at  all  stations.  The  accumu¬ 
lation  of  travel-time  data  from  such  sources  provides  a 
novel  means  of  closely  estimatmg  tnc  crustal  structure 
within  the  area,  through  systematic  refinements  of  a 
least  squares  procedure.  Nine  independent  parameters 
describing  surface  and  crustal  velocities  (with  gradient), 
velocity,  and  a  curved,  dipping  Moho  are  variable  in 

any  combination  in  determining  the  best  (in  the  least- 
squares  sense)  structure  for  the  area. 
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California  U.,  Seismographic  Station,  Berkeley. 

GRADIENTS  OF  TRAVEL-TIME  CURVES  FROM  DEEP- 
FOCUS  EARTHCUAKES,  byB.  A.  Bolt.  [1965]  [16lp. 
inch  diagrs.  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)904  and 
National  Science  Foundation)  AD  618781 

Unclassified 

Presented  at  Symposium  on  Theory  and  Computers, 
Leningrad  and  Moscow  (USSR),  May  15-21,  1964. 

Also  published  in  Rev.  Geophys. ,  v.  3:  83-98,  Feb. 

T565: 

Inferences  that  can  be  drawn  about  the  structure  of  tlie 
upper  mantle  from  observations  of  surface-reflected 
longitudinal  body  phases  are  discussed.  In  jurticular, 
some  aspects  of  previous  observational,  stati.stical,  and 
theoretical  work  on  the  phase  pP  are  reviewed.  Recent¬ 
ly,  mathematical  work  has  thrown  more  light  on  the 
properties  of  the  cusps  of  the  surface-reflected  longi¬ 
tudinal  phases.  Seismological  experiments  are  dis¬ 
cussed  that  are  designed  to  determine  the  actual  be¬ 
havior  of  tne  wave  puis-.'.  near  the  cusps.  a.ome  pre¬ 
liminary  attention  has  been  given  to  this  problem  using 
a  seismic  array  with  linear  dimension  .ibout  10  times 
greater  than  the  observed  wavelength.  Computer  anal¬ 
ysis  of  the  pulses  observed  at  the  array  elements  leads 
to  estimates  of  the  gradients  of  the  travel-time  curves 
Weightmg  must  be  arranged  to  take  into  account  the 
measured  lateral  refraction  and  crustal  delays  at  each 
element.  Analysis  of  the  deep-focus  earthquake  of 
Apr.  2,  1963,  is  presented  as  an  example. 


Calitornia  U.  Seismographic  Station,  Berkeley. 

MAGNETIC-TAPE  DATA-4CCUISIT10N  SYSTEM,  by 


P.  W.  Rodgers,  W.  C.  Marion  and  others.  [1965]  [26]p 
incl.  diagrs.  (Bound  with  its  Final  rept. ,  AD  458052) 
[AF  49(638)904P  Unclassified 

The  Berkeley  ma  etic-tape  data-acquisition  system 
was  put  into  opei  ion  on  June  17,  1964  and  has  been 
recording  the  output  of  a  2-component  seismometer  sys¬ 
tem  satisfactorily  since  that  time.  The  system  consists 
of  the  seismometers,  amplifiers,  and  2  tape  trans¬ 
ports,  one  for  recording  and  one  for  playback.  Seis¬ 
mic  signals  are  generated  by  3  Lehner  and  Griffith 
Press- Ewing  long-period  seismometers  with  30  sec 
tree  period.  Their  outputs  are  filtered,  amplified  with 
transistonred  amplifiers  and  applied  to  the  tape  sys¬ 
tem  input.  The  magnetic  tape  system  is  designed  to 
provide  for  simultaneous  recording  of  14  channels  of 
data  with  a  bandwidth  of  0  to  10  cps.  In  its  present 
preliminary  form  the  primary  use  of  the  tape-recorded 
data  IS  the  detailed  examination  ol  recorded  earthquakes 
from  seismograms.. 
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California  U.  Seismographic  Station,  Berkeley 

THE  NOVEMBER  1964  EARTHOUAKE  SECUENCE 
NEAR  CORRALITOS,  CALIFORNIA,  by  T.  V.  McEvilly. 
[1965]  [I4|p.  inch  diagrs.  (Bound  with  its  Final  rept. 
AD  458052)  [AF  49(638)904] '  ”  UncUssified 

Data  accumulated  from  the  1964  earthquake  sequence  at 
Corralitos  indicated  3  major  phenomena ••  (1)  an  ex¬ 
tremely  localized  region  of  energy  release— in  this 
case  a  volume  on  the  order  of  a  1  or  2  km  radius  sphere 
at  a  depth  of  5  to  10  kri;  (2)  a  mechanism  continually 
supplying  energy  to  the  local  region  in  such  a  uniform 
way  that  the  first  motion  radiation  pattern  is  constant. 

(3)  a  process  of  interaction  or  adjustment  whereby  a 
large  shock  in  the  sequence  but  outside  the  small 
source  volume  (in  this  case  probably  on  the  major  fault 
in  the  area)  can  occur  with  apparently  different  force 
orientation  and  perturb  the  mechanism  of  the  concurrent 
small  shocks  in  the  localized  source  toward  this  differ-, 
ent  orientation. 
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California  U..  Seismographic  Station,  Berkeley 

STATION  USAGE,  by  C.  lomnitz.  [1965]  [Sjp.  incl. 
table.  (Bound  with  its  Final  rept. ,  AD  458052) 

[AF  49(638)904]  Unclassified 

With  the  introduction  of  the  lelemeter  network,  new 
trends  have  been  initiated  in  seismographic  staiK  ' 
usage.  The  more  important  of  these  include  (1)  prompt 
epicenter  determination  within  and  outside  of  the  array, 

(2)  simplified  procedures  for  locating  teleseisms,  and 

(3)  simplified  station  data  processing  and  storage,;  for 
optimum  scientific  use. 
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California  U.  Seismographic  Station,,  Berkeley. 

A  STUDY  OF  FOCAL  MECHANISM  AND  AFTERSHOCK 
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CHARACTERISTICS  OF  SMALL  EARTHQUAKES,  by 
P,  Byerly  and  B.  A.  Bolt.  Final  rept.  July  1,  1960- 
Dec.  31,  1964.  Feb.  15,  1965,  68p.  incl.  diagrs. 
tables,  refs.  (AF  49(638'904)  AD  458052 

Unclassified 

The  research  accomplishments  of  this  project  are  sum¬ 
marized.,  Intensive  study  has  been  made  of  small  earth¬ 
quakes  in  Central  California  to  investigate  (1)  the  rela¬ 
tionship  of  the  magnitude  and  focal  depth  ol  the  main 
shock  to  the  number  of  aftershocks,  (2)  the  pattern  of 
first  motions  of  P  and  S  waves  of  low  magnitude  earth¬ 
quakes,  (3)  amplitude  ratios  of  P  and  S  and  surface 
waves  in  small  earthquakes,  and  (4)  the  relationships  of 
aftershocks  to  local  depth,  magnitude  and  geographic  lo¬ 
cation  of  the  main  shock. 
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standing  wave.  Effects  of  pressure  oscillations  alone 
seldom  produce  wave  amplification.  The  velocity  os¬ 
cillations  lead  to  the  greatest  acoustical  energy  emis¬ 
sion  and  absorption,  and  the  presence  of  a  flame  in  the 
boundary  layer  greatly  enhances  the  influence  of  veloci¬ 
ty  oscillations.  Results  to  first  and  second  orders  in 
the  parameter  uix/U  are  presented.  The  opposite  limit¬ 
ing  case,  in  which  wx/V  is  large  compared  with  unity, 

IS  also  considered.  (Contractor's  abstract) 
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California  U.  Dept,  oi  Chemistry,  La  Jolla. 

RESONANCE  STABILIZATION  OF  A-FERROCENYL 
CARBONIUM  IONS,  by  J,  C.  Ware  and  T.  G.  Traylor., 
[1965]  [8^.  incl.  diagrs.  table,  refs.  (AFOSR-65- 
1669)  (AF  AF06R-64-514)  AD  624364  UncUssified 


California  U.  Dept,  of  Mathematics,  Davis. 

SOME  INEQUALITIES  FOR  THE  FUNDAMENTAL  FRE¬ 
QUENCY  OF  A  NONHOMOGEN COUS  MEMBRANE,  by 
D.  O.  Banks.  [1965]  f4]p.  (AFOSR-66  0022) 

(AF  AFOSR-64-82)  AD  641707  UncUssified 

Also  published  in  Jour.  Soc.  Indus,  and  Appl..  Math. , 
v.'rSI^S^^S,  Sept.  1965, 

This  paper  gives  a  method  of  finding  explicit  lower 
rounds  for  the  lowest  eigenvalue  of  a  nonhomogeneous 
membrane  with  a  fixed  boundary..  The  method  for  ob¬ 
taining  these  bounds  is  an  adaptation  of  the  method  due 
to  Payne  and  Weinberger  for  finding  explicit  lower 
bixinds  for  the  lowest  eigenvalue  of  a  homogeneous 
membrane  in  terms  of  the  fundamental  eigenvalues  of 
homogeneous  strings.. 
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California  U.  Dept  of  Aerospace  and  Engineering 
Sciences,  La  Jolla. 


Also  published  in  Tetrahedron  Ltrs. ,  no.  18,  1295- 
1302,  1965. 

Results  of  resonance  sUbilization  experiments  on  the 
ferrocenyl  group  indicated  that  the  ferrocenyl  group  is 
best  considered  as  a  somewhat  complexed  cyclopenU- 
dienide  anion  and  its  ability  to  supply  electrons  by 
resonance  is  severely  decreased  by  this  complexing. 
Nevertheless,  the  remaining  resonance  effect  on  solvo¬ 
lysis  rates  is  approx.  6  kcal./mol  Urger  than  that  of  a 
phenyl  group. 
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California  U.  Dept.,  of  Mathematics,  La  Jolla. 

WEIGHT  FACTORS  FOR  THE  TWO-DIMENSIONAL 
ISING  MODEL,  by  G.  Baxter.  [1965]  [7]p.  Incl.  diagrs. 
(AFOSR-65-2636)  (AF  AFOSR-65-722)  .AD  629844 

UncUssified 

Also  published  in  Jour  Math.  Phys. ,  v.  6:  1015-1021, 
July  1965. 


RKPONSE  OF  A  BURNING  FUEL  PLATE  TO  SOUND 
VIBRATIONS,  by  F..  A.  Williams.  |1965]  [U]p.  incl, 
diagrs.  table,  refs.  (AF  AFOSR-65-927) 

UncUssified 

Presented  .it  AlAA  Second  Aerospace  Sciences  Meeting,; 
New  York,  Jan.  25-27,;  1965. 

IhiOlished  in  AIAA  Jour. ,;  V  3:  2112-2124,;  Nev  1965. 

Combustion  Instability  is  considered  from  the  viewpoint 
of  the  time  dependent  response  of  a  fUt-pUte  boundary 
l.iver  with  mass  transfer  to  standing  or  traveling  acoustic 
vibi.itions  in  the  gas.  The  acoustic  admittance  is  de¬ 
fined  in  teriii.s  of  the  response  of  the  boundary  layer  at 
a  '  and  IS  employed  to  obtain  necessary  conditions  for 
wav>'  amplification,  Results  for  the  gasificatiixi  rate  at 
the  wall,  the  wall  shear  stress,  and  the  acoustic  admit- 
l.ince  are  obUined  as  ex|)ansions  in  the  parameter 
aX  I!  n  oscilUtion  frequency,  x  distance  from  the 
upstream  edge  o.'  the  plate,,  and  U  velocity  of  gas  rcla-- 
tue  to  the  plate.  It  is  shown  that  the  zero-order  (quasi-- 
stc.ely)  resp.mse  rarely  leads  to  amplification  of  a 


A  group  of  local  weights  is  constructed  for  the  square, 
honeycomb,  and  trunguUr  Uttices  which  counts  for  any 
closed  path  in  the  Uttice  12*  times  the  change  in  the 
argument  of  the  tangent  vector  (mod  2)  and  the  number 
of  enclosed  units  of  area  (mod  2).  These  weights  are 
used  .0  evaluate  the  partition  unction  of  the  2-dimen- 
sional  Ising  model  with  nearest-neighbor  interaction 
and  with  a  particular,  imaginary  external  magnetic 
field  For  the  square  Ultice,  the  method  gives  a  re¬ 
sult  announced  by  Lee  and  Yang  (Contractor's  abstract) 
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Calilornia  U  Dept  of  Physics,  La  Jolla 


SELF-CONSiSTENT  TREATMENT  OF  KONDO'S  EF¬ 
FECT  IN  DILUTE  ALLOYS,  by  Y.  Nagaoka.  |1965] 
|91p  incl  dugrs  (AFOSR-65-2534)  (AF  AF06R-64- 


610)  AD  628434 


UncUjsifUHl 


Also  published  in  Phys.  Rev.  ,  v.  138  A1112-A1120, 
May  T7,;  1965 
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Inveatigation  Is  made  at  how  conduction  electrons  in 
dilute  alloys  are  affected  by  the  exchange  interaction 
with  localized  spins  of  impurities.  It  is  shown  that,  if 
the  interaction  is  antiferromagnetic,  the  perturbational 
treatment  breaks  down  below  a  critical  temperature, 
and  that  near  the  Fermi  surface  there  appears  a  quasi- 
ba.nd  state  between  the  conduction-electron  spin  and 
the  localized  spin.  Because  of  the  appearance  of  this 
quasibound  state,  the  resistivity  increases  with  decreas¬ 
ing  temperature,  but  has  a  finite  value  at  T  -  0.  There 
is  no  logarithmic  term  in  the  resistivity  at  low  tem¬ 
peratures,  in  contrast  to  Hondo's  theory  of  the  re¬ 
sistance  mimmum.  There  also  appears  an  anomaly  in 
the  specific  heat  at  low  temperatures. 
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California  U.  Dept,  of  Physics,  La  Jolla.: 

DISPERSION  THEORY  OF  THE  HONDO  EFFECT,  by  H. 
Suhl.  [loss]  [9]p.  Incl.  diagr.  refs.  (AF06R-6S-2S40) 
(AF  AFO6R-64-610)  AD  627627  UnclassUied 

AUojmbUshed  in  Phys.  Rev. ,  v.  138:  AS1S-A523, 

Tpr.  ms. - 

According  to  recent  work  by  Hondo,  the  scattering- 
cross  section  of  an  electron  in  exclunge  interaction  with 
a  paramagnetic  impurity  immersed  in  a  Fermi  sea  of 
electrons  has  a  logarithmic  infinity  as  the  electron  ener¬ 
gy  approaches  the  Fermi  energy.  This  problem  was 
examined  by  means  of  the  Chew- Low  method  first  de¬ 
vised  for  meson-nucleon  scattering.  It  is  lound  that  the 
singularity  is  replaced  by  a  resonant  scattering  close  to 
the  Fermi  level.  (Contractor's  abstract) 
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INERTIAL  MASS  OF  A  MOVING  FLUXOID,  by  H.  Suhl. 
[1965]  [4]p.  (AF06R-65-2541)  (AF  AFO6R-64-610) 

AD  627765  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v..  14  226-229, 
Feb.  15,  1965. 

Expresslais  were  derived  on  the  basis  of  Landau- 
Glnburg  theory,  for  the  Inevtial  and  electromagnetic 
masses  of  a  moving  fluxold;  the  relaxation  time  of  a 
fluxoid  is  estimated  to  be  less  than  10' sec,  making 
the  observation  of  collective  modes  of  a  fluxoid  system 
very  difficult. 
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ENERGY  GAP  IN  A  CUBICAL  MODEL  FOR  NUCLEI,  by 
C.  J.  Thompson,  [1965]  |4]p.  incl.  diagrs.  (AF06R- 
65-2542)  (AF  AFO6R-64-610)  AO  628436 

Unclassified 

Also  published  in  Phys.  Ltrs.,  v.  14:  146-149,  Jan. 

15,  1965. 


The  energy  gap  is  calculated  for  a  simple  finite  model 
for  ■n'^lei.  The  result  contains  oscillations  with  nu- 
cl^r  size  which  agree  with  the  gross  behavior  of  the 
proton  pairing  energy.  The  calculated  energy  gap  does 
not  however  vary  much  from  isotope  to  isotope  in  con¬ 
trast  to  experiment. 
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ALGEBRAIC  DERIVATION  OF  THE  PARTITION  FUNC¬ 
TION  OF  A  TWO-DIMENSIONAL  ISING  MODEL,  by 
C.  J.  Thompson.  [1965]  [fjp.  Incl.  refs.  (AFOSR- 
66-0274)  (AF  AFOSR-64-610)  AD  629176 

Unclassified 

Also  published  in  Jour.  Math.  Phys.,  v.  6:  1392-1395, 
Sept.  1965, 

In  the  algebraic  formulation  of  the  Ising  model,  the  par¬ 
tition  function  is  expressed  as  the  trace  of  a  power 
of  the  transfer  Operator  V,  or  equivalently,  as  the 
sum  of  Mth  powers  cJ  the  eigenvalues  of  V.  In  the 
derivation  of  Kaufman,  Onsager,  and  more  recently  of 
Schultz,  Mattis,  and  Lieb  (SML),  the  transfer  operator 
is  first  reduced  to  a  more  amenable  form  for  computa¬ 
tion  and  then,  in  principle  at  least,  diagonalized.  For 
the  infinite  lattice,  only  the  largest  eigenvalue  of  V  is 
needed,  and  this  is  all  Onsager  and  SML  compute.  Haul- 
man  finds  all  the  eigenvalues  and  is  thus  able  to  write 
down  the  partition  function  for  the  finite  lattice.  In  the 
present  work  we  give  an  alternative  derivation  of  the 
SML  form  for  V,  and  show  how  the  Kaufman  result  can 
be  obtained  from  this  form  withoht  actual  diagonaliza- 
tion.  Instead  of  diagonalizing  V,  the  evaluation  of  the 
trace  is  done  directly  after  assigning  a  simple  represen¬ 
tation  to  V  (Contractor's  abstract) 
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PARAMAGNETIC  IMPURITIES  IN  METALS  AT  FINITE 
TEMPERATURES,  by  H.  Suhl.  [1965]  (211p.  (AFOSR- 
86-0275)  (AF  AFCI6R-64-610)  AD  629174 

Unclassified 

Also  p^lmhed  Jn  Physics,  v.  2:  39-59,  1965. 

Dispersion  theory  is  combined  with  ihe  Green's  func¬ 
tion  technique  to  discuss  the  scattering  of  electrons  by 
paramagnetic  impurities  in  normal  metals  at  finite 
temperatures  The  thermodynamic  Green's  function 
IS  derived  from  an  approximate  solution  of  an  equation 
for  a  modified  (non-unitary)  scattering  matrix.  As  a 
check  on  the  consistency  of  theory,  it  is  generalized  to 
arbitrary  impurity  spin  S,  and  shown  that  in  the  limit 
S  •  it  reduces  to  ordinary  potential  scattertng  of 
electrons  with  spin  parallel  or  antiparallel  to  a  local¬ 
ized  fixed  Zeemann  field.  Some  oliservations  are  made 
on  the  problem  of  the  residual  resistance.  The  effect 
of  additional  non-niagnetic  scattering  is  briefly  con¬ 
sidered.  A  justification  is  given  for  the  neglect  of  mul¬ 
tiparticle  intermediate  states  in  the  dispersion  equa¬ 
tions.  (Contractor's  abstract) 
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ON  THE  DETECTION  OF  SECOND  SOUND  IN  CRYSTALS 
BY  LIGHT  SCATTERING,  by  A.  Griffin.  [1965]  l3]p. 
(AFOSR-66-0276)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFO6R-64-610  and 
Atomic  Energy  Commission)  AD  629175 

Unclassified 

Also  published  in  Phys.  Ltrs. ,  v.  17;  208-210,  July 

15719557 - 

This  research  suggests  that  Rayleigh  scattering  of  light 
may  hold  great  promise  as  a  probe  lor  collective  tem¬ 
perature  waves  in  pure  anharmonic  crystals,  although 
It  IS  useless  in  He  H.  A  formal  dispersion  relation  for 
second  sound  (in  normal  systems)  involving  a  frequency 
dependent  thermal  conductivity  coefficient  is  also  re¬ 
ported. 
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INEPUALITY  WITH  APPLICATIONS  IN  STATISTICAL 
MECHANICS,  byC.  J.  Thompson.  [1965]  [2]p. 
(AFOSR-66-1487)  (AF  AFOSR-64-610)  AD  641779 

Unclassified 


proicimation.  The  expansion  is  not  valid  througi  oie 
Curie  point,  and  in  its  present  feurm,  this  methc-'  seems 
to  be  incapable  of  giving  spin  waves. 


Also  published  in  Jour.  Math.  Phys. 
Nov.,  1965. 


V.  6:  1812-1813, 
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ENTROPY  TRANSPOIT  BETWEEN  TWO  SUPERCON¬ 
DUCTORS  BY  ELECTRON  TUNNELING,  by  K.  Maid 
and  A.  Griffin.  [1965]  [3]p.  incl.  refs.  (AF06R-66- 
1550)  (AF  AFO6R-64-610)  AD  641781  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15;  621-923, 
Dec.,  1965. 

Some  preliminary  calculations  of  this  tunneling  heat 
current  are  reported.  The  surface  thermal  resistance 
depends  very  much  on  whether  the  metals  are  in  the 
superconducting  or  normal  phases.  In  addition  there  is 
an  oscillatory  heat  flux  due  to  fluctuations  in  the  quasi¬ 
particle  tunneling  between  2  superconductors.  The 
change  in  chemical  potential  due  to  the  temperature 
difference  6T  can  give  rise  to  the  ac  and  dc  Josephson 
supercurrents.  However,  calculations  show  that  no 
entropy  is  carried  by  these  currents,  which  is  in  agree¬ 
ment  with  one's  physical  expectations. 
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It  IS  proven  for  Hermitian  matrices  (or  more  generally 
for  completely  continuous  self-adjoint  linear  operators 
in  Hilbert  space)  A  and  B  that  Tr(e*'^®^  Tr(e^e®). 

The  inequality  is  shown  to  be  sharper  than  the  convexity 
property  (0  a  i)Tr(e''^''(^‘°'®h  [Tr(e^)]" 

[Tr(e®)]*‘'',  and  its  possible  use  for  obtaining  upper 
bounds  for  the  partition  function  is  dis''ussed  briefly. 


(408 

f 

} 

! California  U..  Dept,  of  Physics,  La  Jolla., 

HEISENBERG  MODEL  WITH  LONG  RANGE  INTERAC- 
!  TION,  by  C.  J.  Thompson.  [1965]  [5]p.  incl.  refs. 

;  (AFOSR-66-1520)  (AF  AFOSR-64-610)  AD  641773 

Unclassified 

t  Also  published  in  Jour.  Phys.  and  Chem.  Solids,  v. 

:  26;  1977-1981,  Dec.  1965. 

I 

!  The  functional  integral  method  as  used  by  Sicgert  in  his 
]  study  of  the  Ising  model  with  long  range  interaction,  is 
j  generalized  and  applied  to  the  Heisenberg  model.  Above 
the  Bragg-Williams  Curie  point,  the  functional  integral 
'  expression  for  the  partition  function  is  evaluated  by  a 
;  saddle  point  approximation.  This  gives  an  expansion  in 
powers  of  the  reciprocal  range  of  the  interaction  which 
is  essentially  identical  with  the  Ising  model  result.  In 
i  agreement  with  Brout  who  used  a  ring  summation  ap- 


GROUND  STATE  OF  CORRELATED  ELECTRCMfS  IN  A 
NARROW  ALMOST  HALF- FILLED  s  BAND,  by  Y. 
Nagaoka.  [1965]  [4]p.  (AF06R-66-1551)  (AF  AFOSR- 
64-610)  AD  641777  Unclassified 


'  public 
15557 


Oct. 


Consideration  was  given  to  a  system  of  conduction  elec¬ 
trons  in  an  almost  half-filled  s  band  with  an  infinitely 
strong  6-function  type  repulsive  potential,  and  with 
ncMivanishlng  transfer  matrix  elements  oiUy  between 
nearest  neighbors.  It  was  found  that  the  totally  polar¬ 
ized  ferromagnetic  state  Is  the  ground  state  for  sc  and 
bcc  and  for  fee  and  hep  with  N^  ->  N,  Ng  and  N  being  re¬ 
spectively  the  number  of  electrons  and  atoms,  and  that 
is  not  the  ground  state  for  fee  and  hep  with  Ng  <  N. 
(Contractor's  abstract) 


411 


California  U.  Dept,  of  Physics,  La  Jolla. 

EFFECT  OF  THE  SUHL-ABRIKCI60V  RESONANCE  ON 
THE  TRANSITION  TEMPERATURE  OF  SUPERCON¬ 
DUCTORS,  by  A.  GrUfin.  [1965]  4p.  incl.  dlagrs. 
refs.  (AF06R-66-1552)  (AF  AFO6R-64-610) 

AD  641775  UncUsslfled 


Also  published  In  Phys.  Rev. 
Ocl.  '25,  1655.  ' 


Urs.  V.  15;  703-706, 
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A  study  of  how  the  transition  temperature  T,.  of  a  super¬ 
conducting  paramagnetic  alloy  is  affected  by  the  previ¬ 
ously  mentioned  anomalous  scattering  (which  is  some¬ 
times  referred  to  as  the  "Kondo  effect")  was  discussed. 
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SUPERCONDUCTIVITY  IN  ONE  AND  TWO-DIMEN¬ 
SIONS,  by  T.  M.  Rice.  [1965]  [3]p.  incl.  refs. 
(AF06R-66-15S4)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFO6R-64-610 
and  Office  of  Naval  Research)  AD  639480 

Unclassified 


Also  published  in  Phvs.  Rev. .  v. 
bee.  13,  1965.  ' 


140:  A1889-A189I, 


The  effect  of  thermodynamic  fluctuations  on  off-diagonal 
long-range  order  (ODLRO)  is  discussed.  The  2-parti- 
cle  Yang  correlation  function  is  calculated  using  the 
Ginzburg- landau  theory  allowing  such  fluctuations. 

The  behavior  of  the  correlation  function  at  large  separa¬ 
tion  is  examined  and  it  is  found  to  be  consistent  with 
Yang's  criterion  lor  ODLRO  only  in  3  dimensions.  In 
1  and  2  dimensions  Yang's  criterion  is  not  satisfied. 
(Contractor's  abstract) 
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TOWARDS  A  QUANTUM  MANY-BODY  THEORY  OF 
LATTICE  DYNAMICS.  I.  TIME-DEPENDENT 
HARTREE  APPROXIMATION,  by  D.  R.  Fredkln  and 
N.  R.  Werthamer.  [1965]  [ll]p. incl.  refs.  (AF06R- 
66-2233)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  AF  AFO6R-64-610  and  National 
Research  Council)  AD  644907  Unclassified 


Also  published  in  Phys.  Rev. 
Stay  JfT  1965.  ■ 


V.  138;  A1527-A1536, 


The  phonon  Is  discussed  as  an  example  of  a  collective 
mode  which  restores  a  symmetry  property  (in  this  case, 
translational  invariance)  to  a  system  whose  Hamiltonian 
is  invariant  under  the  symmetry  operation,  but  in  whose 
ground  state  the  symmetry  is  broken.  The  crystal  lat¬ 
tice  is  first  studl^  within  the  time-independent  Hartree 
approximation.  It  is  then  shown  that  allowing  small 
time-dependent  changes  in  the  Hartree  field  generates 
an  equation  few  the  normal  modes  of  vibration.  The 
three  k  °  0  modes  with  u  =  0  are  shown  to  represent 
uniform  translations  of  the  solid,  as  expected.  The 
k  /  0  modes  are  analyzed  to  extract  those  three  which 
may  be  identified  as  one-phonon  modes,  and  the  con¬ 
tribution  of  these  modes  to  the  free  energy  is  computed. 
The  receid  theory  of  Brout  is  found  to  be  equivalent  to 
the  Hartree  approxinutlon  with  the  further  assumption 
that  the  atoms  are  infinitely  heavy.  No  restrictions  are 
made  here  on  the  Interatomic  potential  other  than  that  a 
hard  core  is  absent.'  The  reduction  of  the  present  theory 
to  'vell-knovm  results  in  the  case  of  harmonic  forces  is 


demonstrated.  An  extension  to  Include  hard  coi-es, 
analogous  to  the  Brueckner  theory,  is  discussed.. 
(Contractor's  abstract) 
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CALCULATIONS  OF  SOUND  VELOCITIES  IN  CRYS¬ 
TALLINE  HELIUM  AT  ZERO  TEMPERATURE,  by 
L.  H.  Nosanow  and  N.  R.  Werthamer.  [1965]  4p.  incl. 
diagrs.  tables,  refs.  [AF  AF06R-64-610] 

Unclassified 


Published  in  Phys.  Rev. 
ll,  1965. 


Urs.,  V  15:  618-621,  Oct. 


By  making  use  of  the  time-dependent  Hartree  approxi¬ 
mation,  along  with  the  results  of  variational  calcula¬ 
tions  of  the  ground-state,  energy  calculations  were  ob¬ 
tained  of  the  sound  velocities  for  various  densities  of 
crystalline  helium  at  zero  temperature.  An  estimation 
of  the  Debye  6  as  a  function  of  density  is  also  reported. 
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SOME  FURTHER  REMARKS  ON  ENTROPY  TRANSPORT 
BETWEEN  TWO  SUPERCONDUCTORS  BY  ELECTRON 
TUNNELING,  by  A.  Griffin  and  K.  Makl.  [1965]|6lp. 
(AF  AFO8R-64-610)  Unclassified 

This  note  is  in  the  nature  of  an  addendum  to  a  recent 
paper  by  K.  Maki  and  A.  Griffin  (item  no.  409,  v..  9). 

Its  purpose  is  to  clarify  certain  points  In  the  original 
paper  as  well  as  to  give  more  explicit  results  lor  the 
surface  thermal  resistance  R. 
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SUPERCONDUCTIVITY  OF  o- TITANIUM  SOLID  SOLU- 
TKWS  WITH  VANADIUM,  NIOBIUM,  AND  TANTALUM, 
by  Ch.  J.  Raub  and  U,  Zwicker.  [1965]  [2]p.  incl. 
table,  refs.  (AFOSR-65-0790)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
(AF  AF06R-64-631]  and  National  Science  Foundation) 
AD  616054  Unclassified 


Jan.  1965. 

The  superconductivity  ol  o-Tl-V,  o-Ti-Nb,  and  o-Ti- 
Ta  alloys  was  investigated.  Beta-filament  contamina¬ 
tion  was  avoided.  A  nearly  linear  increase  in  Tg  was 
found.  There  was  no  difference  in  the  effect  of  V,  Nb, 
or  Ta. 
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SUPERCONDUCTIVITY  OF  NbjGe,  by  B.  T.  Matthias, 

T.  Geballe  and  others.  [1965]  [6lp.  incl.  refs. 
(AFOSR-65-2125)  (AF  AFOSR-64-631)  AD  629089 

Unclassified 

Also  published  in  Phys.  Rev. ,  v..  139:  A1S01'A1503, 

Aug.  30,  1965. 

Evidence  is  presented  to  show  that  the  nuximum  transi¬ 
tion  temperature  of  compounds  with  the  E-w  type  struc¬ 
ture  (A15)  occurs  at  the  stoichiometric  composition  A3B, 
when  B  is  a  nontransition  element.  The  nioblum-ger- 
manium  Ais-type  compound,  which  normally  forms  with 


excess  Nb,  has  a  transition  temperature  of  6. 9“K.  It 
I  has  been  found  that  Nb3Ge  compounds  prepar^  by  rapid- 


1  que.ich  techniques,  in  the  presence  of  excess  germanium, 
f  have  transition  temperatures  as  high  as  17  K.  This 
t  large  Increase  in  transition  temperature  is  attributed  to 
I  a  closer  approach  to  the  stoichiometric  3:1  composition, 
f  (Contractor's  abstract) 
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^  SEARCH  FOR  SUPERCONDUCTIVITY  IN  o-CERIUM,  by 
:  T.  F.  Smith.  Il965{|3]p.  tncl.  dlagr.  table,  refs. 

}  (AF06R-65-21S1I  (AF  AF06R-64-631)  AD  629090 
'  Unclassified 


f  Also  published  in  Phys  Rev.,  v.  137' AM35.AM37, 
i  Mar.  l.‘Td6!r.“ 


I  The  a  inodiflcatlon  of  cerium,  formed  from  the  normal, 
f  room-temperature  modification  under  a  pressure  of 
I  10,  (XIO  atm,-  has  been  cooled  to  1.  25  K  and  tested  for 
I  superconductivity.  The  nature  of  the  state  of  the  4f 
^  electron  In  o-cerium  Is  discussed  in  relation  to  the  ab- 
I  sence  of  superconductivity.  (Contractor's  abstract) 
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f  SUPERCONDUCTIVITY  OF  THE  ALKALI  TUNGSTEN 
c  BRONZES,  by  A.  R.  Sweedler,  Ch.  J.  Raub,  and  B.  T. 
I  Matthias.  [1965]  [2]p.  incl.  table.  (AF06R-65-2533) 

I  |AF  AF06R-64-631]  AD  629828  UncUssified 


phase  cf  the  sodium  tungsten  bronze  was  found  not  to 
become  superconducting  above  11  miUidegrees  and  40 
mlllldegrees  respectively. 
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ELECTRf»{lCS  STRUCTURE  OF  INDIUM- CADMIUM 
ALLOYS,  by  M.  F.  Merriam.  [1965]  [2]p.  incl.  diagr., 
refs.  (AF06R-65-2S36)  [AF  AF06R-64-631] 

AD  627764  UncUssUied 

Also  published  in  Phys.  Ltrs. ,  v.  17:  16-17,  June  15, 
1985. 

Recent  measurements  are  reported  cf  superconducting 
transition  temperature  and  lattice  parameter,  in  In-Cd 
alloys,  which  strongly  support  some  aspects  of 
Svechkarev's  proposal.  The  measurements  show  an 
electronic  structure  effect  which  was  inferred  by 
Svechkarev., 
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effect  of  pressure  Of  THE  SUPERCONDUCTING 
TRANSITKMJ  TEMPERATURE  OF  LANTHANUM,  by 
W.,  E.  (kirdner  and  T.  F.  Smith.  [1965]  [3]p.  incl. 
dUgr.  refs.  (AF06R-65-2573)  [AF  AFOSR-64-631] 

AO  629826  Unclassifi^ 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  0.  C. ,  Apr,.  26-29,  1965. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
It,  V.  rO]  515rXpr:“26,  1965. 

Also  published  in  Phys.  Rev. ,  v.  138:  A484-A486,  Apr, 
19.  1685“ - 

The  variation  of  the  superconducting  transition  tem¬ 
perature  of  hep  lanthanum  has  been  measured  as  a  func¬ 
tion  ai  pressure  up  to  10  kbar.  An  approximately  linear 
increase  of  T^  with  applied  pressure  was  observed 
( 'Tg/:>P  ~  14  X  10-5''K  bar-1),  xhe  relation  of  this  be¬ 
havior  to  2  recently  proposed  theories  for  the  super¬ 
conductivity  of  lanthanum  is  discussed.  (Coi.tractur's 
abstract) 
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Also  published  in  Phys.  Ltrs.,  v.  15:  108-109,  Mar. 

IT,  T95T - 

The  investigation  shows  that  the  superconductivity  of  the 
Na-W  bronze  is  not  an  isolated  phenomenon  but  rather 
IS  a  general  property  of  the  alkali  tungsten  bronzes. 
Superconductivity  was  found  fur  aU  samples  having  either 
the  tetragonal  I  or  hexagonal  symmetry.  The  lattice 
parameters  of  the  superconducting  phases  are  given. 
However,  the  perovskite  phase  and  the  tetragonal  II 


California  U.  Dept,  of  Physics,  La  Jolla. 

SUPERCONDUCTIVITY  IN  THE  TIN-GALLIUMSYSTEM, 
by  G,  Knapp  and  M,  F.  Merriam.  [1965]  [3^.  incl. 
dlagr.  Uble,  refs.  (AF06R-66-0053)  [AFAF06R-64- 
631]  AO  629824  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  140:  A528-A530, 

Oct.  18,  1965.— 

Superconducting  transition  temperatures  were  measured 
for  a  number  of  Sn-Ga  compositions  in  both  the 
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'quenched'  (quick  cast)  and  annealed  states.  The  in¬ 
creases  in  T^  in  the  'quenched'  samples  are  not  large 
(usually  about  0. 1-0. 2°K),  and  can  be  accounted  for  on 
the  basis  of  internal  stresses  in  the  sample.  The  equi¬ 
librium  transition  teniperatures  are  consistent  with  the 
knosm  phase  diagram  ^  Rredel.  Within  the  Sn  solid 
solution  T^  first  drops  (mean-free-path  effect),  then 
rises  to  3. 8°K.  Compositions  in  the  neighborhood  oi 
the  eutectic  show  depressed  and  broadened  transitions; 
these  are  attributed  to  proximity  effects.  (Contractor's 
abstract) 
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California  U.  Dept,  of  Physics,  La  Jolla. 

THE  RESISTANCE  MINIMUM  IN  DILUTE  Tl-Mn  AL¬ 
LOYS,  byW.  E.  Gardner  and  Ch.  J.  Raub.  [1965]  [Sjp. 
incl.  diagr.  table,  refs.  (AFO6R-66-00S4)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  AF06R-64-631]  and  National  Science  Foundation) 

AD  629823  UnclassUied 

Also  published  in  Proc.  Phys.  Soc.  (London),  v.  86: 

W7.«l,  1885. 

From  resistance  measurements  on  dilute  alloys  of 
manganese  in  titanium  it  has  been  concluded  that  the  re¬ 
sistance  minimum  observed  In  these  alloys  is  associated 
both  with  localized  moments  on  manganese  atoms  in  the 
a  phase  and  also  with  a  proposed  transformation  of  any 
a  filaments  which  are  present.  (Contractor's  abstract) 
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California  U.  [Dept,  of  Physics]  La  Jolla. 

SUPERCONDUCTIVITY  OF  BARIUM  TUNGSTIJl 
BRONZE,  by  A.  R.  Sweedler,  T.  K.  Hulm  and  others. 
[1965]  [l]p.  (AFOSR-66-1289)  [AF  AF06R-64-631] 

AD  641789  Unclassified 

Also  published  in  Phys.  Ltrs. ,  v.,  19:  82,  Oct.  1,  1965. 

Barium  tungsten  bronze  was  prepared  and 

found  superconducting  at  a  temperature  of  1. 9''K.  This 
is  the  first  bronze  with  an  alkaline  earth  metal  substi¬ 
tute  to  be  found  superconducting.  The  crystal  structure 
IS  isomorphous  to  the  tetragonal  I  structure  of  the 
sodium  tungsten  '  runze,  which  is  also  superconducting. 
The  perovskite  phase  of  the  sodium  tungsten  bronze 
(Na^WOj)  with  X  =  .  3,  .4,  .8,  was  also  measured  to 
..  3°K,  and  no  superconductivity  was  found. 
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[California  U.  Dept,  of  Physics,  La  Jolla] 

THE  OCCURRENCE  OF  SUPERCONDUCTIVITY  IN 
SULFIDES,  SELENIDES,  TELLURIDES  OF  PT-GROUP 
METALS,  by  Ch.  J.  Raub,  V.  B.  Compton  and  others. 
[1965]  [7]p.  incl.  diagrs.  tables,  refs.  (AFOSR-66- 
1295)  (In  cooperation  with  Bell  Telephone  Labs. ,  Inc. , 


Murray  Hill,  N.  J. )  (Sponsored  jointly  by  Air  !•  orce 
Office  Qt  Scientilic  Research  under  [AF  AFOSH-64-631 1 
and  National  Science  Foundation)  AO  641793 

Unclassified 

Also  published  in  Jour.  Phys.  and  Chem.  Solids,  v.  26: 
2051-2057,  Dec.  1965. 

Superconductivity  has  been  discovered  in  Pd  compounds 
with  Se  and  Te,  in  IrTe3  and  in  PtTe.  The  supercon¬ 
ducting  transition  temperature  of  a  Pd-Se  alloy  contain¬ 
ing  85  to  87  at-%  Pd  is  0. 66  ' K  which  is  unusually  high 
for  its  valence-electron  concentration.  A  homogeneity 
range  exists  for  the  hexagonal  B8i-type  compound  PdTe 
and  for  the  trigonal  C6-type  compound  PdTe2.  The  re¬ 
sults  of  the  low  temperature  heat  capacity  measurements 
of  PdTe  and  PdTej  04  show  that  the  large  change  in  the 
transition  temperature  with  composition  is  accompanied 
by  a  large  change  in  the  linear  heat  capacity  coefficient 
y.  (Contractor's  abstract) 
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California  U.  [Dept.,  of  Physics]  La  Jolla. 

ELECTRON  DENSITY  AND  ELECTRONIC  PROPER¬ 
TIES  IN  NOBLE-METAL  TRANSITION  ELEMENTS,  by 
M.  A.  Jensen,  B.  T.  Matthias,  and  K.  Andres.  |1965j 
[2]p,  incl.  diagrs.  (AFOSR-66.1297)  |AF  A^OSH- 
64-631]  AD  641796  Unclassified 

Also  published  in  Science,  v.  150;  1448-1450,  Dec.  1965. 

It  is  shown  empirically  that  the  superconducting  transi¬ 
tion  temperature  as  well  as  the  magnetic  susceptibility 
and  the  electronic  specific  heat  of  noble-metal  transi¬ 
tion  elements  and  alloys  can  be  described  reasonably 
well  as  universal  functions  of  the  valence  electron  den¬ 
sity,  that  is,  the  number  of  valence  electrons  per  cubic 
centimeter.  (Contractor's  abstract) 


427 

California  U..  [Dept,  of  Physics]  La  , folia.. 

PRESSURE  DEPENDENCE  OF  THE  SUPERCONDUCT¬ 
ING  TRAN.SmON  TEMPERATURE  OF  URANIUM,  by 
T.  F.  Smith  and  W.:  E.  Gardner.  [1965]  [4]p.  incl. 
diagrs.  tables,  refs,  (AFOSR-66-1317)  [AF  AFOSR- 
64-631]  AD  641803  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  140:  A1620-A1623, 
Nov.  1965. 

The  superconducting  transition  temperature  T^,  of 
uranium  has  been  observed  to  increase  from  1.  0  to 
2.  3°K  on  the  application  of  a  pressure  of  10  kbar. 
From  this  result  the  possibility  that  T^,  will  increase 
with  isotopic  mass  has  been  suggested.  (Contractor's 
abstract) 
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California  U.  Dept,  of  Physics,  La  Jolla.; 

[SUPERCONDUCTIVITY  AND  PARTICLES  SIZE  IN 
HETEROGENEOUS  COPPER  LEAD  ALLOY]  Super- 
aleitung  und  Teilchengrosse  In  heterogenen  Ku|rfer- 
Blel-Leigierungen,  by  Ch.  J.  Raub  and  E.  Raub.  [1965] 
[9jp.  incl.  illus.  diagrs.  tables,  refs.  (AFOSR-67- 
0159)  [AF  AFOSR-64-631]  UncUssUied 

Also  published  in  Zeitschr.  Phys. ,  v.,  186  310-318, 

TTe'sr 

It  was  shown  that  small  lead  particles  of  a  size  of  1  pm 
and  smaller  distributed  in  a  copper  matrix  can  cause 
this  heterogeneous  alloy  to  exhibit  complete  supercon¬ 
ductivity.  According  to  the  size  of  the  lead  particles 
and  their  distribution  the  transition  temperatures  vary 
between  0.  3  and  7'K.  (Contractor's  abstract) 


129 

-allforma  U.  [Dept,  of  Physics,  La  Jolla]. 

SUPERCONDUCTING  TRANSITIW  TEMPERATURES  IN 
INDIUM  SOLID  SOLUTIONS  (Abstract),  by  M.  F. 
MerrUm.  [1965]  [l]p.  (AF  AFOSR-64-631] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Kansas  City,  Mo. ,  Mar.  24-27,  1965. 

Published  in  Bull.  Amer.,  Phys.  Soc. ,  Series  II,  v.,  10;, 
3Te;'Mar.~24,  1965. 

Transition  temperatures  have  been  measured  in  the 
solid  solutions  of  indium  with  Hg,  Cd,  Ti,  Sn,  Pb,  and 
Bi  to  higher  solute  concentrations  than  previously,  The 
Seraphim  empirical  rule,  &T^  *  kjx  +  k2Xinx,  is  not 
adequate  to  describe  the  results.  Except  for  kinks  at¬ 
tributed  to  Brillouln-zone  effects,  is  a  linear  func¬ 
tion  of  composition  in  the  more  concentrated  alloys. 

The  slopes  of  the  T  vs  composition  lines  for  the  alloy 
systems  not  report^  previously  (in  K/at*^)  are.  In-Cd, 
0-2'r.  Cd  0. 067;  In-Cd,  2-5%  Cd  0. 016;  In-Tl  0.  0044; 
In-Bi  0. 29.  The  In-Cd  data  show  a  kink  at  2%  Cd,  indi¬ 
cating  an  apparent  Brillouln-zone  effect..  The  results 
are  discussed  in  terms  of  Ginsberg's  hypothesis.  The 
jump  in  T^  at  the  tetragonal -cubic  transformation  that 
occurs  in  most  of  these  alloy  systems  is  also  discussed. 
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-alifornia  U.  [Dept,  of  Physics]  La  Jolla. 

SUPERCONDUCTIVITY  AND  HIGH  PRESSURES,  by 
B.  T.  Matthias.  [1965]  [6]p.  incl.  refs.  (In  coopera¬ 
tion  with  Bell  Telephone  Labs. ,  Murray  Hill,  N.  J.  ) 
[AF  AFOSR-64-631 1  UncUssified 

l^blish^ln  Physics  of  Solids  at  High  Pressures,  Proc. 
First  fnterhat'l.  Conf. ,  Tucson,  Arizona  (Apr  20-23, 


1965},  ed.  by  C.  T.  Tomlzuka  and  R.  M.  Emrlck. 

New  York,  Academic  Press,  1965,  p.  225-230. 
(AFOeR-66-0131) 

The  occurrence  of  superconductivity  under  pressure  in 
otherwise  normal  metals,  and  the  ^ect  (rf  pressure  on 
the  transition  temperature,  are  both  considered.  Pres¬ 
sure  induces  superconductivity  in  Bi,  Sb  and  Te;  it 
seems  likely  that  Ge,  Si,  As,  Be  and  possibly  Ce  may 
show  similar  behavior.  The  effects  are  due  either  to 
changes  in  lattice  symmetry  or  electron  configuration, 
and  their  importance  to  the  theory  of  superconductivity 
IS  pointed  out. 
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California  U.  [Dept,  of  Physics,  lai  Jblla]. 

SUPERCCWfDUCTIVITY  IN  THE  TRANSITION  METALS 
(Abstract),  by  M.  A.  Jensen.  [1965]  [l]p. 

(AF  AFOSR-64-631 1  UncUssified 

Presented  at  meeting  of  the  Amer.,  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 

Published  in  Bull,  Amer,.  Hiys.  Soc. ,  Series  H,  v..  10; 

isTTSinr;  1955. 

The  varUtion  of  superconductivity  in  the  transition 
metals  is  known  to  be  approximately  symmetric  about 
n  -  6  (n  IS  the  number  of  valence  electrons)  with  peaks 
near  n  ^  5,  7..  On  looking  at  the  beglmiing  and  end  of 
the  transition-metal  series  correspoixfing  to  n  >  3,  10 
one  finds  that  superconductivity  decreases  rapidly  at 
both  ends.  The  theory  erf  superconeHictivity  of  Morel 
and  Anderson  and  the  recent  ideas  of  Clogston  about 
the  enhancement  of  the  density  of  states  due  mainly  to 
electron-lattice  Interactions  are  combined  to  calcuUte 
the  expected  variation  of  N(0)V  X  [T^  *  1. 15  ©jj 
exp(-l/N(0)V)]  in  the  transition  metals.  By  including 
estimates  erf  the  band  structure  in  the  calculations, 
reasonable  qualitative  agreement  between  the  experi¬ 
mental  and  theoretical  curves  for  N(0)V  from  n  =  4  to 
n  •  10  was  obtained.  There  remains  a  Urge  disagree¬ 
ment  between  the  experiment  and  theory  at  the  beginning 
ol  the  transition  metals  (Sc,  Y,  Lu),  which  probably  can 
not  be  expUlned  by  the  presence  of  rare-earth  impuri¬ 
ties. 
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California  U.  Inst,  of  Geophysics  and  PUnetary  Physics, 

La  Jolla.. 

COHERENCE  MEASUREMENTS  WITH  TIME  SAMPLING 
OCEAN- BOTTOM  SEISMOMETERS,  by  H.  Bradner,  J, 
Dodds  and  R.  Foulks.  [1965]  (3]p.  incl.  illus.  diagrs. 

(A F  49(038)1388)  AD  629466  UncUssified 

Also  pohiished  In  Proc.  IEEE,  v..  53;  1906-1908,  Dec. 

1955., 

ln.-»crumc)its  for  obtaining  simultaneous  records  of  ocean- 
bottom  seismic  motion  are  described.  Preliminary 
ocean-bottom  seismic  data  with  two  simultaneous  three- 
component  instruments  indicates  that  instrument  noise 
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and  water  currents  may  cause  small  dilferences  In  the 
detailed  spectra.  The  general  leatures  of  the  spectra, 
however,  appear  to  be  the  same  from  prosdmate  instru¬ 
ments.  (Contractor's  abstract) 


Calilornia  U.  Inst,  oi  Geophysics  and  Planetary  Physics, 

La  Jolla. 

EARTH  N(»3E,  5  TO  500  MILLICYCLES  PER  SECOND 
1.  SPECTRAL  STATIONARTTY,  NORMALITY,  AND 
NCWLINEARTTY,  by  R.  A.  Haubrich.  (19651(13^. 
incl.  diagrs.  tables,  refs.  (AF06R-6S-2898) 

(AF  AF06R-e2-420)  AD  818623  UnclassUled 

Also  published  in  Jour.  Geophys.  Research,  v.  70; 
IWWT'Mar.  1965. 

Earth  n<dse  below  0,  5  cps  does  not  differ  significantly 
from  stationary  normally  distributed  random  noise  for 
record  lengths  of  the  order  of  hours.  Birthquake  waves, 
as  well  as  locally  generated  ground  motion  such  as  that 
due  to  wind,  {vo^ce  records  which  differ  significantly 
from  the  above.  The  cross-frequency  coherence  is  a 
sensitive  test  for  nonstationary  effects  such  as  earth¬ 
quakes,  and  the  more  generalized  2'dimensianal  spec¬ 
trum  appears  to  be  the  appropriate  one  for  looking  at 
transient  events.  For  stationary  processes,  the  bispec- 
truffl  is  a  convenient  method  for  testing  nonlinear  inter¬ 
actions,  but  microseisms  measured  so  far  have  produced 
no  cases  of  significant  bispectrums.  (Contractor's 
abstract) 


California  U.  Inst,  of  Geophysics  and  Planetary  Physics, 
lai  Jolla. 

EARTH  NOISE,  5  TO  500  MILUCYCLES  PER  SECOND 
2.  REACTION  OF  THE  EARTH  TO  OCEANS  AND  AT¬ 
MOSPHERE,  by  R.  A.  Haubrich  and  G.  S.  MacKenzIe. 
[1965]  [13]p.  incl.  diagrs.  tables,  refs.  (AF06R-65- 
2899)  (AF  AFOSR-62-430)  AD  628829  UnclassUled 

Also  published  In  Jour.  Geophys.  Research,  v..  70:  1429- 


Sources  of  earth  noise  have  been  HentUied  and  located  for 
dUferent  parts  of  the  frequency  band  from  5  to  500  mc/s. 
In  the  typical  mlcroseism  bands  around  75  and  150  mc/s, 
sources  are  associated  with  storm  waves  arriving  at  both 
distant  and  local  sea  coasts.  During  the  winter  months 
the  primary-frequency  microseisms  measured  at  la 
Jolla  come  mostly  from  the  coast  north  of  Cape  Mendo¬ 
cino  and  are  due  to  major  storms  in  the  North  RicUlr. 
Double-frequency  microseism  sources  are  generally 
within  a  few  hundred  kilometers  of  La  Jolla,  but  more 
distant  sources  have  also  been  observed.  In  addition, 
both  ocean  and  atmosphere  produce  local  loading  which 
becomes  signUlcant  at  frequencies  below  the  storm 
microseism  band.  (Contractor's  abstract) 


CaUfornla  U.  Inst,  of  Geophysics  and  Planetary  Physics. 

La  Jolla.. 

INVESTIGATION  OF  MICROSEISM  SOURCES  WITH 
OCEAN-BOTTMi  SEISMOMETERS,  by  H.  Bradner, 

J.  G.  Dodds,  andR.  E.  Foulks.  [1965]  [16)p.  incl. 
diagrs.  Ubles,  refs.  (AFOBR-66-0427)  (AF  AF06R- 
62-420)  Unclassified 

Presented  at  Thirty-fourth  annual  Internat'l.  SEG  meet¬ 
ing,  Los  Angeles,  CalU. ,  Nov.  18,  1964. 

Also  published  in  Geophysics,  v,  30;  511-526,  Aug.  1965. 

Recordings  to  depths  of  5  km  have  been  made  on  the 
IhicUic  Ocean  bottom  with  seU-rising  internally  record¬ 
ing  seismometers.  Simultaneous  recordings  have  been 
made  at  land  stations.  The  ocean-bottom  noise  spec¬ 
trum  is  between  1  and  5-orders  of  magnitude  higher 
power  than  the  land  spectrum  in  the  region  from  0. 1  to 
9. 0  cps.  Coherence  between  2  simultaneous  instru¬ 
ments  separated  one-quarter  km  is  above  the  95%  con¬ 
fidence  level  from  0. 1  cps  to  0. 6  cps.  Attempts  to  as¬ 
sociate  narrow-beam  Love  and  Rayleigh  peaks  with 
large  storm-generating  areas  or  with  heavy  swell  strik¬ 
ing  shore  have  not  produced  consistent  results.  Al¬ 
though  some  records  show  the  bulk  of  the  microseism 
peak  energy  in  well-defined  modes,  the  energy  is  car¬ 
ried  in  different  modes  at  different  times  and  locations.. 
Some  of  our  data  fit  a  mode’  ^  microseism  generation 
in  a  100-niIe  strip,  by  a  statistical  superposition  of 
incident  waves  and  waves  reflected  from  shore;  and  the 
subsequent  conversion  of  the  energy  to  Rayleigh  and 
Love  modes  propagating  away  from  the  generation  zone. 
However,  the  shapes  of  the  mid-ocean  spectra  strongly 
imply  additional  sources  far  from  shorelines  of  recog¬ 
nized  storms,  unless  microseisms  attenuate  far  less 
in  the  ocean  than  on  land.  (Contractor's  abstract) 


California  U.  Inst,  of  Geophysics  and  Planetary  Physics, 
La  Jolla. 

TIDES  OF  THE  PLANET  EARTH,  by  W.  H.  Munk. 

[1965]  [4]p.  [AF  AF06R-62-420]  Unclassified 

Publishgl  in  Science  in  the  Sixties;  Tenth  Anniversary 
AF06R  Scientific  Seminar,  Cloudcrctft,  N.  M..  (June 
14-15,  1965),  ed.  by  D,  L.  Arm.  Albuquerque,  Mexico 
U.  Office  of  Publiscations,  1965,  134-137. 

The  nonharmonic  method  initiated  by  Lubbock  for  pre¬ 
diction  of  o.;ean  tides  and  the  classical  harmonic  method 
of  Kelvin  and  George  Darwin  are  reviewed.  Modern 
computers  have  made  possible  spectroscopy  of  tides  and 
the  predictioii  cf  tides  by  a  response  method.  Po.-t 
observations  are  used  to  obtain  the  response  curves  of  a 
port,  and  predictions  are  then  obtained  by  playing  the 
theoretical  tide  input  through  the  appropriate  response 
filter  (done  numerically,  using  computers).  There  is 
no  time-harmonic  expansion,  as  the  complexity  of  the 
tide-potential  is  already  built  into  the  input  functions. 
The  response  method  takes  full  account  of  Newton- 
Kepler  mechanics,  while  the  larmonic  method  uses 
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astronomy  only  to  identify  tbe  frequencies.  It  can  also 
be  systematically  generalized  to  include  the  nonlinear 
shallow  water  effect,  and  it  may  even  be  possible  to  In- 
^  elude  the  response  to  storms.  The  dcvclt^mmits  of  new 
•  technologies  and  instrumentations  hare  presented  oppor¬ 
tunities  to  study  the  tidal  distortion  of  tte  earth;  it  ap- 
,  pears  as  if  the  instrumentations  will  also  be  able  to 
cope  with  the  distortions  of  tbe  earth  on  a  geological 
time  scale. 

! 

•437 

t  California  U.  [School  of  Science  and  Engineering] 

La  Jolla. 

;  REFLECTING  OPTICS  FOR  CAUBRATION  OF  SPEC- 
TRCRAOIOMETERS,  by  R.  W.  Patch.  [1965]  [4]p. 
incl.  diagrs.  tables.  (AF06R-65-1808)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-64-6S0  and  Advanced  Research  Projects 
Agency)  AD  625683  Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Amer. .  v.  55;  392-395. 

ApFldVs. - 
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California  U.  [Brain  Research  bist.  ]  Los  Angeles. 

PHYSIOLOGICAL  FACTfMS  R  DECOMPRESSION 
SICKNESS,  by  A.  T.  Cockett,  R.  M.  Nakamura,  and 
R.  T.  Kado.  [1965]  [5]p.  incl.  Ulus,  diagrs.  tables, 
refs.  (AF06R-66-(i8SD)  (Sponsored  Jointly  by  Air  Force 
OHice  of  Scientific  Research  under  AF  M(638)13S7  and 
National  Aeronautics  and  Space  Administration) 

AD  640806  Unclassified 

Also  published  in  Arch.  Environ.  Health,  v.  11:  760- 
764,  Dec.  1965. 

A  method  for  the  production  of  eiperimcnial  decom¬ 
pression  sickness  —  dyabarism  —  is  outlined.  Reeults 
of  the  eq>eriment  indicate  that  plasma  replacement  and 
maintenance  of  an  effective  circulating  blood  volume 
appear  to  be  the  crucial  factors  in  treating  moderate 
decominresston  with  shock.  Deatran  and  whole  blood 
were  used  to  correct  the  plasma  deficit.  Hypothermia 
appears  to  be  useful  and  may  be  indicated.  Recom¬ 
pression  is  the  treatment  of  chidee. 


The  requirements  are  given  for  absolute  calibration  of 
a  spectroradiometer  by  means  of  an  extended  standard 
source.  In  some  cases  the  extended  source  may  be 
used  without  auxiliary  optics,  but  in  many  cases  a  con¬ 
cave  mirror  is  necessary  or  desirable.  For  such  a 
mirror,  a  relation  between  incident  and  reflected  ster- 
adiancy  is  derived.  Brandenberg's  focusing  relations 
for  a  concave  spherical  mirror  are  extended  and  applied 
to  4  practical  cases,  and  it  is  shown  that  no  loss  in  ac¬ 
curacy  of  calibration  will  result  from  the  use  of  such 
mirrors  provided  that  the  source  and  the  mirror  are 
large  enough.  Experimental  verification  is  given. 
(Contractor's  abstract) 
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jCaiiforma  U. ,  Los  Angeles. 

MATHEMATICAL  MODELS  OF  SYNONYMY,  by  H.  P., 

'  EdmunCson.  [1965]  [17]p.  incl.  diagrs.  (AF06R-69- 
1387)  (AF  AF06R-84-612)  AD  621160  Unclassified 

f 

>  Presented  at  1965  Internat'l..  Conf.  on  Computational 
I  Linguistics,  New  York,  May  19-21,  1965. 

r  A  historical  summary  is  made  of  the  concepts  of  syno- 
I  nymy  and  antonymy.  The  roles  of  part -of -speech  and 

'  context  of  a  word  are  considered.  The  concept  of  a 

synonym  of  a  word  is  shown  to  require  the  use  of  a 
'  ternary  relation  rather  than  that  of  a  binary  relation. 
i  Synonymy  is  defined  implicitly,  rather  than  explicitly, 
by  3  axioms  that  lead  to  equivalence  relations  that  par¬ 
tition  the  set  of  content  words  of  a  language  into  equiva- 
i  lence  classes.  Antonymy  is  defined  implicitly  by 

another  set  of  3  axioms.  Several  aigebraic,  geometri- 
<  cal,  and  topological  models  of  synonymy  and  antonymy 
arc  posed  and  examined.  (Contractor's  abstract) 
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URINARY  BLADDER  CALCULI  FORMED  Of  RATS  ,'T 
ALTITUDE,  by  A.  T.  K.  Cockett,  R.  M.  Nakamura, 
andO.  S.  Miyada.  [1965]  [4]p.  incl.  Ulus,  tables,  refs. 
(AFO6R-66-0851)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1387  and 
National  Aeronautics  and  Space  Administration) 

AD  640772  UncUssified 


Also  published  in  Arch.  Environ.  Health,  v.  11:  810- 
SrS,  bee.  1965.  ’ 


A  method  is  outlined  for  the  formation  experimental 
bladder  calculi  in  male  rats.  Chemical  analysis  of 
bladder  calculi  formed  in  rats  at  an  altitude  of  18, 000 
feet  for  a  period  of  9  weeks  reveals  no  significant  dif¬ 
ferences  from  calculi  formed  in  rats  at  ground  levels. 
Infrared  spectral  analysis  confirms  the  quantitative 
chemical  findings.  There  was  an  increased  incidence 
ol  Proteus  organisms  in  the  altitude  group. 


California  U.  Brain  Research  Inst. ,  Los  Angeles. 

DC  ELECTROMAGNETIC  BLOOD  FLOWMETER,  by 
R.  T.  Kado  and  S.  T.  Schy.  [1965]  [2]p.  incl.  diagrs. 
(AFO$R-66-1130)  (AF  49(638)1387)  AD  643758 

Unclassified 

Also  published  in  Digest  Sixth  Internat'l.  Conf  on 
Medical  Electronics  and  Biological  Engineering, 

Tokyo  (Japan),  1965,  p.  50-51.. 

This  report  describes  the  construction  and  use  of  a  DC 
electromagnetic  blood  flowmeter  as  a  means  of  measuring 
blood  flow  in  the  Intact  blood  vessel.  Consideration 
was  given  the  blood  flowmeter  as  an  apparatus  because 
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tiM  daw  oC  blood  itadf  like  the  mechliie  is  ososUy  mtidl- 
rectloasl  sad  saeoeRy,  Is  the  nsiority  of  the  tsscnlsr 
bod,  s  dtoatoUc  canpciMat  of  two  «u  foond.  The  mac- 
set  flowiseter  was  prores  oscfsl  becaose  of  abspUcUy 
of  cosatroctlOB  and  loay  proee  Indtlal  la  many  areas  of 
cardiosascBlar  research. 


Callfomia  U.  Brain  Research  Inst. ,  Los  Angeles. 

A  STEREOTAXIC  ATLAS  OF  THE  CHIMPANZEE 
BRAIN  (PAN  SATYRUS),  by  H.  R.  DeLnccht,  B.  J. 
Dennis,  and  W.  R.  Adey.  [19S5]  [149^  incl.  ilhis. 
diaers.  (AF06R-eS-1503)  (AF  AFOHR-Sl-Sl) 

AO  620311  Unclassified 

The  stereotaxic  atlas  of  *he  chimpanzee  brain  was  de¬ 
signed  to  provide  previonsly  unavailable  data  on  the 
deep  stmetures  cf  the  chimpanzee  brain.  Extensive  il- 
laatraUve  material  provides  frootal  and  sagittal  sections, 
as  weM  as  a  large  number  of  drawings,  all  of  which 
are  accompanied  by  measurement  scales.  The  greater 
intelligence  of  the  diimpanzee,  and  the  fact  that  the  com- 
plexity  cf  electrical  activity  of  the  chimpanzee  brain  ap¬ 
proaches  the  con^lex  patterns  of  man  have  made  it  high¬ 
ly  desirable  to  be  able  to  manipulate  its  deep  brain  sys¬ 
tem.  Analyses  cf  the  effects  of  stimulation,  ablation, 
and  recorcUng  in  the  chimpanzee  brain  are  likely  to  re¬ 
veal  information  on  brain  organization  having  close 
relevance  to  human  brain  function  in  health  and  disease. 
(Contractor's  abstract,  modified) 


California  U.  Brain  Research  Inst. ,  Los  Angeles. 

COMPUTER  ANALYSE  OF  HIPPOCAMPAL  EEC 
ACTIVITY  AND  IMPEDANCE  IN  APPROACH  LEARN¬ 
ING:  EFFECTS  OF  PSYCHOTOMIMETIC  AND  HALLU¬ 
CINOGENIC  IHtUGS,  by  W.  R.  Adey.  [1965]  [3I)p. 
incl.  Uhis.  diagrs.  refs.  (AF06R-65-1572)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-61-81  and  Public  Heatth  Service)  AD  623497 

Unclassified 

Also  published  in  Pharmacology  of  Conditioning,  Learn- 
ing,  and  Retention;  Proc.  Second  Internat'l.  Pharmacol. 
Meeting,  Prague  (Czechoslovakia)  (Aug.  20-23,  1963) 
ed.  by  M.  Ya.  Mlkhll'son,  V.  G.  Longo  and  Z.  Votava, 
New  York,  Pergamon  Press,  1965,  pp.  237-317. 

Results  from  the  studies  cd  psychotomimetic  and  hallu¬ 
cinogenic  drugs  show  a  close  relationship  between  the 
presence  of  certain  clearly  specified  patterns  of  wave 
activity  In  the  hippocampal  system  and  the  ability  to 
make  a  discriminative  motor  performance.  The  studies 
are  also  a  result  of  filtering  technique  which  establishes 
the  digital  computer  as  a  narrow-band  filter.. 


California  U.  [Brain  Research  Inst.  ]  Los  Angeles. 
ANALYSE  OF  BRAIN-WAVE  GENERATORS  AS 


MULTIPLE  STATBTICAL  TIME  SQUES,  by  D.  O. 
WaberandW.  R.  Adey.  [1965]  (6]p.  incL  diagrs. 
refs.  (AF06R-65-1566)  (SponMed  Jatntly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AF06R- 
61-61,  National  Aeronautics  and  Space  Administration, 
and  radic  Health  Service)  AD  634014  UncUssUied 

Also  published  in  IEEE  Trans.  Bio-Med.  Eng.,  v. 
BME-12:  8-13,  Am.  1965. 

An  illustrative  example  of  the  qiectral  analysis  of  si¬ 
multaneously  recorded  electroencephalograms  is  pre¬ 
sented.  The  first  topic  is  that  of  auto-spectral  analysis, 
which  is  very  similar  to  frequency  analysis;  then  cross- 
spectral  analysis  is  used  to  show  that  the  major  rela¬ 
tionship  among  three  of  the  traces  analyzed  is  a  linear 
one,  while  a  fourth  trace  is  nonlinearly  activated.  Two 
hypotheses  suggested  by  this  analysis  are  tested  by 
methods  of  multivariate  spectral  analysis,  a  recently 
developed  extension  of  the  cross-qiectral  method. 
Another  extension,  generator  anaiysis,  whose  theory 
has  not  previously  appeared,  is  presented  both  theo¬ 
retically  and  in  application  to  the  same  example.  It 
represents  a  substantial  step  toward  the  goal  of  identi¬ 
fying  and  localizing  the  actual  biophysical  generators 
which  produced  the  observed  electroencepiSalograms. 


California  U.  [Bram  Research  Inst.  ]  Los  Angeles. 


RECENT  FINDINGS  IN  THE  PATHOGENESB  OF  DE- 
COMPRESSICm  SICKNESS  (DYSBAREM),  by  A.  T. 

[K.  ]  Cockett,  R.  M.  Nakamura,  and  J.  J.  Franks. 
[1965l[6]p.  incl.  iUus.  tables.  (ArC£R-65-2833) 

(AF  AF06R-61-81)  AD  622857  UncUssified 

Presented  in  part  at  annual  meeting  of  the  American 
Coil,  of  Surgeons,  San  Francisco,  1963. 

Also  published  in  Surgery,  v.  58:  384-389,  Aug.  1965. 

A  technique  for  the  production  of  gaseous  bubbles  in 
dogs  is  presented.  Plasma  volumes  decrease  4%  to 
38%  of  control  values  4  1/2  to  5  1/2  hr  after  removal 
cf  7  dogs  from  the  decompression  chamber..  Red  cell 
volumes  do  not  change.  The  role  of  bubble  formation 
with  progressive  reduction  in  blood  pressure  is  dis¬ 
cuss^  in  the  slower  deaths  of  10  animals.  Bone  mar¬ 
row  emboli  were  found  on  routine  histologic  sections 
of  the  lungs. 


California  U.  (Brain  Research  Inst.  ]  Los  Angeles. 

ACTIVATION  HEAT  IN  MUSCLE;  METHOD  FOR  DE¬ 
TERMINATION,  by  C.  L.  Gibbs  and  N.  V,  Ricchiuti. 
[1965]  [2]p.  incl.  diagr.  (AFO6R-65-0963) 

(AF  AF06R-63-146)  AD  619603  Unclassified 

Also  published  in  Science,  v.  147:  162-163,  Jan.  8, 
TSSST 


By  varying  the  Interval  between  2  stimuli  it  is  possible 
to  measure  the  activation  heat  in  a  skeletal  muscle 
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i«ritcb.  The  mfli,od  depends  upon  lindlng  a  ranfe  ol 
stimetus  totervals  complete  mechanical  fosian 
e^sts  and  where  there  is  a  .'■tstenu  to  the  heat  produe- 
iton.  At  0  C,  and  when  mnscier  are  at  normal  body 
insth,  !  ctiratlOD  heat  represents  about  Wo  of  the  heat 
in  an  isometric  twitch. 
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California  V.  Brain  Research  Inni. ,  Los  Angeles. 

A  NEUROPHYSIOLOGICAL  COHPARSON  OF  GAMMA' 
HYOROXYBUTYRATE  WITH  PENTOBARBITAL  IN 
CATS,  bf  W.  O.  Winters  and  C.  E.  Spooner.  [IMS] 
[lO^.  incl.  diagrs.  tables,  rets.  (AFOBR-65'MM) 
(Sponsored  Jouitly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AF06R'63-24«,  and  Public  Health 
Service)  AD  822837  Unclassified 

Also  published  in  Electroencefdalog.  and  Clin.  Neuro- 
physiol.  Jour. ,  v.  18:  287-296,  1965. 

The  neuropbysiolagical  actions  of  gamma-hydroxybuty- 
rate  (GHB)  are  compared  to  those  of  pentobarbital  in 
cats  with  ^romcally  inplanted  electrodes.  Observa¬ 
tions  are  performed  on  gross  behavior,  EEC  activity, 
and  average  response  to  clicks.  Studies  indicate  that 
the  GHB  induced  state  is  one  of  excitation  rather  than 
depression.  GHB  is  not  found  to  act  in  a  manner  simi¬ 
lar  to  pentobarbital  but  appears  more  closely  associated 
with  a  convulsani  state.  TTie  electrical  activity  and 
behavior  are  epileptiform.  It  is  proposed  that  the  clini¬ 
cal  efficacy  of  this  agent  may  be  based  on  the  induction 
of  a  lack  of  responsiveness  rather  than  by  virtue  of  spe¬ 
cific  anesthetic  properties. 
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California  U..  [Brain  Research  Inst.  ]  tios  Angeles. 

NORMAL  SLEEP  PATTERNS  IN  MACQUE  MONKEYS, 
by  M.  L.  Reite,  J.  M.  Rhodes  and  others.  [1965]  [12^. 
incl.  refs,  diagrs.  (AFO6R-65'0939)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-63-246,  National  Aeronautics  and  Space  Ad¬ 
ministration,  and  Public  Health  Service)  AD  622601 

Unclassified 

'  Also  published  in  Arch.  Neurol.,  v.  12:  133-144,  Feb. 
1955: 

Normal  sleep  patterns  of  the  Macaca  nemestrina  mon¬ 
keys  were  studied  in  6  subjects  for  20  nights.  Bipolar 
EEG  records  were  secured  from  surface  and  deep  elec- 
s  trodes.  Eye  movements  were  monitored  by  EOG  and  by 
'  closed-circuit  TV.  Clicks  were  continuously  presented 
I  at  4-sec  intervals.  EEC  records  were  divided  into  the 
r  following  stages;  awake,  drowsy,  tight,  intermediate, 
t  deep,  and  paradoxical.  Sleep  phases  were  cyclic,  with 

f  cycle  durations  (d  75  to  85  min,  thus  resembling  human 

I  sleep,  but  the  longest  segments  of  deep  sleep  occurred 
I  in  the  early  part  of  the  night.  Paradoxical  phases  oc- 
I  curred  during  the  latter  half  of  the  night.  Awakening 

I  during  the  night  was  usually  correlated  with  an  initial 

§  shift  to  fast  activity  in  the  pontine  reticular  formation, 


foUuwed  by  dmiigM  in  other  deep  atractaree,  and 
tufty.  If  at  all,  1b  cortical  areas.  (Cootractor'a 
abatract) 
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California  U.  Brain  Resenreb  Inst. ,  Los  Angles. 

PROLONGED  EFFECTS  OF  LSD  ON  EEC  RECORDS 
DtmiNC  discriminative;  PSIFORMANCE  in  CAT; 
EVALUATION  BY  COMPUTER  ANALYSIS,  by  W.  R. 
Adey,  R.  Porter  and  otbera.  (1965]  (11|>.  incl.  diagrs. 
refs.  (AF06R-65'094t>)  (Sponaored  jointly  by  Air  Fcrce 
Office  of  Scientific  Research  under  AF  AFOSR-63'246, 
National  Aeronautics  and  Space  Administration,  and 
National  bmtitutes  of  HeaUb)  AD  622846 

Unclassified 

Also  published  in  Electroencepbalog.  and  Clbi.  Neuro- 
physiol.  Jour, ,  v.  18:  25-35,  1965. 

The  eHects  of  LSD  were  studied  in  relation  to  changes 
induced  in  computed  averages  of  epochs  of  EEG  records 
during  a  discriminative  task  performance  in  a  series  of 
6  cats  repeatedly  eoqiosed  to  LBD  over  a  period  of  many 
months.  Computed  averages  of  rhythmic  hippocampal 
wave  trains  during  approach  performance  showed  an  in¬ 
crease  in  amplitude  and  regularity  following  LSD.  This 
modification  was  maximal  about  4  days  after  LSD,  and 
decayed  to  control  levels  after  5  to  7  days.  Findings 
indicate  persistent  electropbysiological  effects  of  LSD 
beyond  the  period  of  acute  drug  action.  They  showed  a 
differential  distribution  in  different  brain  regions,  with 
maximal  changes  in  the  hippocampus,  and  smaller  ef¬ 
fects  in  the  oitcrhuial  cwtex  and  (he  rostral  midbrain 
reticular  formation.  Differential  susceptibility  of  hippo¬ 
campal  tissue  Is  discussed  in  relation  to  a  similar  sen¬ 
sitivity  to  the  acute  effects  of  both  LSD  and  psychotomi¬ 
metic  cyclohexamines,  and  to  the  pattern  of  propagation 
of  hippocampal  after  discharges. 
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California  U.  Brain  Research  Inst. ,  Los  Angeles. 

IMPEDANCE  CHARACTERISTICS  OF  CORTICAL  AND 
SUBCORTICAL  STRUCTURES:  EVALUATICS4  OF  RE¬ 
GIONAL  SPECIFICITY  IN  HYPERCAPNEA  AND  HYPO¬ 
THERMIA,  by  W.  R.  Adey,  R.  T.  Kado,  and  D.  O. 
Walter.  [1965]  [27)p.  incl.  diagrs.  refs.  (AF06R-65- 
0965)  (Sponsor^  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AF06R-63-246  and  Natio¬ 
nal  Institutes  of  Health)  AD  619611  Unclassified 

Also  published  in  Exper.  Neurol.,  v.  11:  190-216,  Feb. 

TWST 

Measurements  of  electrical  impedance  were  made  in 
focal  volumes  of  approximately  1.  0  mm3  d  allocortical 
and  subcortical  tissue  In  the  cat,  with  pv  signals  at 
1000  c/sec.  The  technique  allows  simultaneous  record¬ 
ing  of  the  relative  magnUude  of  resistive  and  reactive 
components.  Measurements  were  made  with  chronically 
Implanted  electrodes,  and  also  in  acute  preparations. 
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either  immobilized  with  gallamine  triethiodide  or  with 
an  upper  cervical  spinal  transection.  The  results  ob¬ 
tained  are  presented  and  discussed. 
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California  U.  Brain  Research  Inst. ,  Los  Angeles. 

THE  HIPPOCAMPUS  AND  THE  ORIENTING  REFLEX, 
by  M.  Radulovacki  and  W.  R.  Adey.  [1965]  [lejp.  incl. 
diagrs.  refs.  (AFOSR-65-1778)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
[AF  AFOSR-63-246]  and  National  Institutes  of  Health) 

AD  626507  Unclassified 

Also  published  in  Exper.  Neurol. ,  v.,  12:  68-83,  Mav 

Averages  of  hippocampal  wave  trains  are  computed 
from  a  cat's  daily  trials  in  discnm  nation  and  in  orient¬ 
ing  responses.  Alerted  but  nonperforming  animals  ex¬ 
hibit  a  wide  spectrum  of  theta  wave  activity  in  the  range 
3  to  7  c/sec  on  first  introduction  into  the  test  situation. 
During  T-maze  discriminative  performances,  hippo¬ 
campal  theta  waves  regularize  at  6  c/sec.  Orienting 
behavior  is  associated  with  slower  and  Uss  regular  com¬ 
peted  averages  at  4  to  5  c/sec.-  Single  doses  of  LSD- 
25  are  followed  by  prolonged  disinhibition  of  inhibited 
orienting  behavior  and  by  the  gradual  appearance  of  a 
regular  EEC  average  during  orientations  5  to  10  days 
after  the  drug.  Similar  results  are  obtained  with  CL- 
4U0.  It  is  concluded  that  witlun  a  single  brain  system, 
there  is  a  clear  capacity  for  participation  in  related  but 
differing  behavioral  responses,  with  induction  of  greatly 
differing  EEG  patterns  in  discriminative  and  o  tenting 
responses.  The  possible  relation  of  these  wave  patterns 
to  the  establishment  of  a  behavioral  set  is  discussed. 
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California  U.  (Brain  Research  Inst.  ]  Los  Angeles. 

RECORDING  LEAF  MOVEMENTS  WITH  A  STRAIN 
GAUGE,  by  T.  Hoshizaki  and  K.  Yokayama.  11965] 

[2]p.  incl.  ilius.  diagis.  (AFOSR-65-2834)  (SponsoriKl 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-63-246  and  National  Aeronautics  and  Space 
Administration)  AL  623494  Unclassified 

Also  published  in  Nature,  v.  207,.  880-881  Aug.  21,. 

19657  “ 

A  small  lightweight  leaf  movement  recording  sy^lcm 
using  a  strain  gauge  coupled  to  an  amplifier  and  a  re¬ 
corder  was  devised.  The  need  for  such  a  system  was 
dictated  by  the  physical  limitations  c'  n  orbiting  cap- 
sale.  Such  a  system  is  also  useful  for  carthbound  ex¬ 
periments.  The  small  size  of  the  sensing  unit  makes  it 
possible  to  place  .several  units  on  a  .‘'■ingle  plant.  Tne 
monitored  plant  can  easily  be  placed  in  a  small  comiol 
chanibei  and  continuous  records  of  several  weeks'  dura¬ 
tion  can  be  obtained  when  the  movements  are  recorded 
on  a  strip  chart  recorder. 
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California  U.  Brain  Research  Inst. ,  Los  Angeles. 

ELECTROPHYSIOLOGICAL  PATTERNS  AND  CERE¬ 
BRAL  IMPEDANCE  CHARACTERISTICS  IN  ORIENTING 
AND  DISCRIMINATIVE  BEHAVIOR,  by  W.  R.  Adey. 
11965]  [16]p.  incl.  illus.  diagrs.  refs.  (AFOSR-65- 
2838)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR-63-246,  National  Aero¬ 
nautics  and  Space  Administration,  and  National  Insti¬ 
tutes  of  Health)  AD  6284C3  Unclassified 

Also  published  in  Proc.  Internal' 1.  Union  of  Physiologi¬ 
cal  Science,  Twenty-third  Internal'l.  Cong,  Tokyo 
(Japan),  (Sept.  1-9,  1965),  Amsterdam,  Excerpta 
Medica  Foundation,  v.  4:  324-339,  1965. 

This  review  was  concerned  with  the  gamut  of  wave  and 
unit  activity  as  they  characterize  neutronal  function 
from  subcellular  levels  to  integrated  activity  in  large 
volumes  of  cortical  tissue  in  performing  man.  It  was 
postulated  that  extraneuronal  compartments  may  par- 
ticijiate  in  the  modulation  of  the  wave  process  that 
characterizes  intracellular  records,  and  that  these 
wave  processes  may  rank  at  least  equivalently  with 
neuronal  firing  in  the  transaction  of  information,  and 
even  more  importantly  in  its  deposition  and  recall. 
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California  U.  [Brain  Research  Inst.  ]  Los  Angeles. 

TRAN.SPORT  OF  RENIN  ANGIOTENSIN  BY  RENAL 
LYMPHATICS,  by  A.  T.  |K,  ]Cockett,  R.,  S  Moore, 
andR.  T  Kado.  j  1965]  |2]p.  incl.  diagrs.  (AFOSR- 
66-0854)  (AF  AFOSR-63-246)  AD  64r80 

Unclassified 

Also  published  in  Surgical  Forums,  v.  16;  492-493, 

iMs:^ - 

It  is  suggested  that  one  important  role  of  the  renal 
lymphatics  is  the  transport  of  renin  angiotensin. 
Vasopressor  levels  uere  significantly  higher  in  the  re¬ 
nal  lymph  than  ir.  the  renal  vein  plasma  when  comixircd 
in  equal  volumes.  Renal  transport  of  this  vasopressor 
IS  of  primary  impo'‘tance.  Renal  vein  outflow  far  ex¬ 
ceeds  lymph  flow.  The  renal  ymphatics  probably  pro¬ 
vide  an  important  avenue  to  assist  in  sustaining  blood 
pressure. 
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California  U.  Brain  Res..i  i  lust.  (  Los  Angeles. 

VARIOUS  SEIZURE  ACTIVITIES  FOLLOWING  (  \MMA- 
HYDROXYRUTYRATE,  by  W.  D.  Winters  and  L.  E. 
Spooner  [1965]  |5]p.  ncl.  illus  diagrs  refs. 
(AFOSrt-66- 1120)  (Sponsored  ji'inlly  by  Air  Force 
Office  ol  Scientific  Research  under  AF  AFOSR  -63-246) 
and  Public  Health  Service)  AD  641381  Unclassified 

Also  jjublishei  in  intern.it'1  .lour.  Neuropharmacol. 
v;  4  i57-'z6P.;1965, 
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These  studies  demonstrate  that  0. 7  -  1.0  gm/kg  o(  y- 
hydroxybutyrate  (GHB)  induces  2  1/2  c/s  electrical 
‘  epileptilorm  activity  which  progresses  to  spiking  with 
short  polypJiasic  bursts  followed  by  electrical  silence. 
Spontaneous  and  induced  myoclonic  jerks  appear  as  the 
interval  of  electrical  silence  lengthens  between  bursts. 
Grand  mal  seizures  are  induced  by  tactile  and/or  audi- 
tory  stimulation.  The  occurrence  of  epileptiform  activ¬ 
ity  and  in  particular  grand  mal  seizures  following  GHB 
[  suggests  that  a  .appraisal  of  the  clinical  usefulness  of 
this  drug  is  in  order.. 

*156 

,  lalifornia  U.  [Brain  Research  Inst.  ]  Los  Angeles. 

MEASUREMENT  OF  OXYGEN  TENSION  AND  SATURA¬ 
TION  IN  THE  DIAGNOSIS  OF  RENAL  ISCHEMIC  HY¬ 
PERTENSION,  by  A.  T.,  [K.  ]  Cockett,  D.  R.  Cannon 
a.nd  others.  [1965]  [Sjp.  incl.  tables.  (AFOSR-66- 
1417)  (AF  AF06R-63-246)  AD  641375  UncUssified 

Presented  at  meeting  of  the  Southern  California  Chapter 
of  the  Amer.  Coll,  of  Surgeons,  Palm  Springs,  Calif.. 
Jan.  24,  1965. 

Also  published  in  Amer..  Surgeon,  v..  31;.  691-693,  Oct. 
1965. 

Oxygen  ension  and  oxygen  saturation  data  have  been  ob¬ 
tained  in  3  groups  of  patients  undergoing  renovascular 
.  or  renal  surgery.  In  nornul  kidneys  the  oxygen  satura¬ 
tion  and  oxygen  tension  in  the  renal  vein  bloixl  ai  90  to 
91%  and  80  to  1 13  mm  Hg,  respectively..  In  renal  is¬ 
chemia  the  oxygen  saturation  in  the  affected  renal  vein 
IS  60  to  75%.  Oxygen  tension  is  about  60  to  75  mm  Hg. 
In  other  types  of  patients  with  intrinsic  renal  disease, 
including  chronic  pyelonephritis,  the  oxygon  tension  and 
oxygen  saturation  are  less  predictable. 
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'  alifornia  U.  [Brain  Research  Inst.  ]  Los  Angeles. 

THE  ROLE  OF  ARTERIAL  PULPATICW  IN  EXPERI¬ 
MENTAL  HYDRONEPHROSIS,  by  A.  T.  [K.  ]  Cockett, 

R.  M.  Naknmura,  and  B.  I.  Rein.  [1965]  [7]p.  incl. 
illus.  (AFOSR-66-1891)  (AF  AFOSR-63-246) 

AD  641378  Unclassified 

Also  published  in  Invest.  Urol.,  v.  2:  548-554,  May  1985. 

A  method  for  the  development  of  chronic  e.xpe.'lmental 
hydronephrosis  is  outlined.  Histologic  changes  in  the 
.  ureters  and  kidneys  associated  with  hydronephi  osis  are 
listed.  It  would  appear  thai  two  factors,  partial  ure- 
'  teral  obstruction  and  the  arterial  pulse,  are  Important 
!  in  the  genesis  of  hydronephrosis.  Partial  ureteral  ob¬ 
struction  alone  is  less  predictable.  (Contractor's 
'  abstract) 
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California  U.  Brain  Research  Inst. ,  Los  Angeles, 

SPECIFIC  IMPEDANCE  OF  CEREBRAL  WHITE  MAT¬ 
TER,  by  P.  W.  Nicholson.  [1965]  [15]p.  incl.  diagrs, 
tables,  refs.  (AFO6R-66-2105)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-63-246  and  National  Institute  of  MenUl 
Health)  AO  642819  UnclassUied 

Also  published  in  Exper.  Neurol. ,  v.  13;  386-401, 

Dec,  1965. 

A  method  is  described  for  measuring  specific  imped¬ 
ances  in  deep  brain  structures.  It  was  used  to  deter¬ 
mine  the  impedance  in  a  large  ;iber  tract  in  the  cat  in¬ 
ternal  capsule.  The  impedance  along  an  axis  normal  to 
the  fiber  direction  was  ~800  D  cm  and  predominantly 
resistive  at  frequencies  between  20  c/sec  and  20  kc/sec. 
The  impedance  along  the  fiber  direction  was  approxi¬ 
mately  one-ninth  of  this.  Possible  mechanisms  of  cur¬ 
rent  conduction  are  examined  and  it  is  concluded  that 
unless  the  oligodendrocyte  membrane  resistance  is 
8  n  cm^  an  extracelliib.r  space  of  ~  10%  is  indicated. 
(Contractor's  abstract) 
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California  U.  Brain  Research  Inst. ,  Los  Angeles. 

TETRODOTOXIN  AND  MANGANESE  ION;  EFFECTS  Ml 
ACTION  POTENTIAL  OF  THE  FROG  HEART,  by  S. 
Hagiwara  and  S.  Nakajima.  [1965]  [2}p.  incl.  illus. 
table,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-64-535  and 
National  Institutes  of  Health)  Unclassified 

Published  in  Science,  v,  149  1254-1255,  Sept.  10,  1965, 

Tetrodotoxin,  which  effectively  suppresses  the  permea¬ 
bility  of  various  tissues  to  sodium  ions,  has  no  effect 
on  the  calcium  action  potential  of  the  fiber  of  barnacle 
muscle,  which  potential  is  produced  by  increase  in  per¬ 
meability  to  calcium  ions.  Manganese  ions,  however, 
suppress  the  action  potential.  When  applied  to  fiber  of 
frog  cardiac  ventricle,  tetrodotoxin  suppresses  the 
rate  of  rise  oi  the  action  potential  withwt  affecting  the 
overshoot;  the  suppressive  effect  of  manganese  ion  is 
mainly  on  the  overshoot  of  the  action  potential.  This 
suggests  that,  in  the  action  potential  of  the  cardiac  ven¬ 
tricle  of  the  frog,  the  plateau  phase  is  related  primari¬ 
ly  to  the  increase  in  permeability  of  the  membrane  to 
calcium  ions.  (Contractor's  abstract) 
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California  U.  [Dept,  of  Astronomy]  Los  Angeles. 

SPECTROPHOTOMETRIC  STUDIES  OF  GASEOUS 
NEBULAE.  V.  MEASUREMENT  OF  LINE  INTENSI¬ 
TIES  IN  PLANETARY  NEBULAE  WITH  AN  ELEC- 
TRM4IC  CAMERA,  by  L.  H.  Aller  arJ  M.  F.  Walker, 
[1935l(14jp.  incl.  illus.  tables,  refs.  (AFOSR-66- 
15831  (AF  AFOSR-63-83)  AD  641447  Unclassified 
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Also  published  in  Astrophys.  Jour.,  v..  141;- 1318-1330, 
May  1965. 

The  spectra  of  several  planetary  nebulae,  IC  351,  NGC 
1535,  NGC  2022,  NGC  6309,  NGC  6720,  NGC  6741,  and 
Anon  21**29™  =  VV  267  have  been  observed  with  a  Lalle- 
inand  electronic  camera  at  the  coud^  focus  of  the  120- 
in.  reflector  in  the  spectral  region  between  X  3600  and 
X  4400.  It  is  concluded  that  an  image  converter  can 
yield  as  reliable  line  intensities  as  can  conventional 
photographic  methods.  The  large  scale  at  the  coud^ 
focus  enables  (he  observer  to  measure  relative  intensi¬ 
ties  at  several  points  in  the  nebular  image,  while  the 
relatively  high  dispersion  makes  weaker  lines  detecta¬ 
ble  against  the  continuum  of  the  central  star  or  that  of 
the  nebulae  itself.  Also  the  linear  response  of  the 
image  tube  even  for  high  electronorgraphic  plate  densi¬ 
ties  makes  possible  intensity  measurements  without  the 
errors  Introduced  by  the  usual  photographic  reduction 
process  and  considerably  extends  the  range  of  intensity 
measurements  that  can  bs  made  as  compared  with  con¬ 
ventional  photographic  photometry.  (Contractor's 
abstract) 

461 

[California  U.  Dept,  of  Astronomy,  Los  Angeles]. 

OUASILINEARIZATION  AND  ORBIT  DETERMINATION, 
byR.  S.  Long.  [1965]  [4]p.  incl.  tablos.  (AF  AF06R- 
83-241)  Unclassified 

PubUshed  in  AIAA  Jour. .  v.  3:  1937-1940,  Or*  5. 

This  paper  explains  the  use  of  quasilinearization  (tne 
generalized  Newton-Raphson  process)  as  applied  to  the 
problem  of  determining  orbits  from  various  types  of 
observational  data,  1.  e. ,  angular  data,  range  and 
range-rate.  The  nonlinear  differential  equations  con¬ 
trolling  the  orbit  are  replaced  by  a  set  of  linear  equa¬ 
tions  whose  solutions,  obtamed  numerically,  cmverge 
to  the  orbit,  at  least  if  the  orbit  is  well  determined  by 
the  data.  Numerical  examples  show  that  the  convergence 
is  rapid. 
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California  U.  [Dept,  of  Astronomy]  Los  Angeles. 

SPECTROPHOTOMETRIC  STUDIES  OF  GASEOUS 
NEBULAE.  IV.  THE  ORION  NEBULA,  by  J.  B.  Kaler, 
L.  H.  Aller,  and  I.  S,  Bowen.  [1965]  [ll]p.  Incl. 
Ubles,  refs.  (AF08R-66-159t)  [AF  AFOSR-65-83] 

AO  641039  Unclassified 

Also  published  in  Astrophys.  Jour. ,  v.  Ml:  912-922, 
Apr.  1965. 

Wavelengths,  identifications,  and  intensities  for  emis¬ 
sion  lines  of  the  Orion  Nebula  are  given  for  the  wave¬ 
length  region  X  3187-X  5016A.  The  intensities  were 
corrected  to  outside  the  atmosphere  by  published  photo¬ 
electric  intensities  and  observation  of  a  standard  star. 
Lines  as  faint  as  0. 015  on  the  scale  H-  =  100  are  re¬ 
corded.  (Contractor's  abstract) 
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California  U.  Dept,  of  Chemistry,  Los  Angeles. 

THE  CRYSTAL  AND  MOLECULAR  STRUCTURE  OF 
[3.3]  PARACYCLOPHANE,  by  P..  K.  Gantzel  and  K.  N. 
Tru^lood.  [1965]  [li]p.  incl.  dlagrs.  tables,  refs. 
(AFOSR-65-2160)  (AF  49(638)719)  AD  627512 

Unclassified 

Also  published  in  Acta  Cryst. ,  v.  18.  958-968,  May 

mr  — 

[3.  3]  Paracyclophane  (CjgH2())  forms  monoclinic  crys¬ 
tals  with  a^  =  9.  715,  b^  -  8.  138,  c^,  -  8.  524A,  = 

90. 69  ,  and  2  molecules  in  the  unit  cell  in  space  group 
P2j/n.  The  structure  was  refined  by  full-matrix  least- 
squares  methods,  and  the  final  parameters  include 
small  corrections  for  molecular  libration.  The  aro¬ 
matic  rings  are  deformed  slightly  into  a  symmetrical 
boat  form,  the  bending  being  about  b~  a>  each  end,  the 
a-carbons  are  bent  further,,  by  an  average  of  nearly  4  . 
The  2  rings  do  not  lie  directly  abovo  one  another  being 
displaced  about  0.  5A  from  such  an  arrangement.  The 
bond  angles  in  the  side  chain  are  slightly  larger  than  the 
normal  values,  and  the  dihedral  angles  are  also  slightly 
greater  than  those  in  n-butane.  All  bond  distances  are 
consistent  with  those  found  in  other  hydrocarbons. 

There  are  no  short  non-bonded  intermolecular  contacts, 
and  the  shortest  intramolecuiar  ones  are  only  slightly 
less  than  the  sum  of  the  van  der  Waals  radii,  and  thus 
are  consistent  with  the  comparatively  small  observed 
distortion  of  the  molecule,  The  distribution  of  the 
strain  energy  in  this  and  simitar  molecules  is  discussed. 
(Contractor's  abstract) 
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Califronia  U.  Dept.,  of  Chemistry,  Los  Angeles.. 

THE  CRYSTAL  AND  MOLECULAR  STRUCTURE  OF 
1,  I'-TETRAMETHYLETHYLENEFERROCENE,  by  M. 
B.  Laing  and  K.  N.  Trueblood.  [1965]  [Sip.  incl. 
diagrs.  tables,  refs.  (AFOSR-65-2387)  [AF  49(638)- 
719]  AD  627955  Unclassified 

Also  published  in  Acta  Cryst. ,  v.  19;  373-381,  Sept.. 

1, 1'-Tetramethylethyleneferrocene  forms  monoclinic 
pidtes  of  space  group  P21  'c,  and  4  molecules  in  the 
unit  cell  with  ag  =  7,756,  bg  -  10.97,  Cg  15.41,  and  H  - 
92. 63".  The  structure  was  solved  from  3-dimensional 
Patterson  and  Fourier  syntheses,  and  was  refined  by 
block-diagi  .-lat  least  squares.  The  two  5-membered 
rings  are  tilled  23'  with  respect  to  one  another,;  but  be¬ 
cause  of  the  bridge  linkmg  them  are  staggered  only  by 
about  9  ,  in  contrast  to  ferrocene.  The  strain  in  the 
molecule  is  apparent  also  in  the  fact  that  the  dihedral 
angles  in  the  bridge  are  only  about  26  ,  and  tliat  the 
exocyclic  bonds  are  bent  about  11  ’  from  the  ring  planes. 
The  bond  distances  in  the  bridge  are  slightly  greater 
than  normal.  The  bond  distances  in  the  ring  and  to  the 
iron  atom  appear  normal.  (Contractor's abstract) 
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.’alifornia  U.  Dept.,  of  Chemistry,  Los  Angeles. 

FORMATION  OF  A  CYCLOPROPANE  RING  FROM  AN 
S  -- UNSATURATED  CARBOXYLIC  ACID,  by  R.  T.. 

Uyeda  and  D.  J.  Cram.,  11965]  [Ijp.  incl.  diagrs. 
(AFOSR-65-2378)  (AF  AFOSR-63-124)  AD  628402 

Unclassified 

Also  published  in  Jour.  Org.  Chem. ,  v.,  30:  2083, 

June  1965. 

In  the  course  of  the  preparation  of  3-phenyl- 1-butanol  by 
reduction  of  fi-methylclnnamic  acid  with  lithium  alumi¬ 
num  hydride  besides  the  expected  alcohol,  considerable 
quantity  of  1-methylphenyIcyclopropane  was  isolated.  It 
IS  probable  that  the  2  products  have  a  common  precursor, 
and  that  the  relative  yields  are  controlled  by  the  amount 
of  time  the  reaction  is  allowed  to  go  before  the  reaction 
mixture  is  quenched.  The  scope  and  limitations  of  the 
reaction  have  not  been  examined,  but  in  principle,  the 
reaction  might  be  applicable  to  a  broad  range  of  o,  9- 
uns.ituraled  carbonyl  compounds. 


Uifornia  U.  Dept.,  of  Chemistry,  Los  Angeles. 

ON  THE  CLAIM  OF  A  BIMOLECULAR  MECHANISM  OF 
PROTOTROPY,  by  D.  J.  Cram  and  R.  D.  Guthrie. 

[19651  |2]p.  (AFOSR-65-2379)  (AF  AFOSR-63-124) 

AD  629640  Unclassified 

Also  publishe^in  Jour.  Amer.  Chem.  Soc.  ,•  v.  87 
397-398, ■  Jaii.  2‘0,  1965. 

Re-cxanunatiun  of  evidence  for  a  one-stage  mechanism  of 
prototropy,,  using  a  methvleiie-azomethine  rearrange¬ 
ment  system,  indicates  that  the  claim  for  a  bimolecular 
mechanism  is  without  secure  foundation. 


17 

iliforma  U.,  Dept,  of  Chemistry,  Los  Angeles. 

METALLIC  DIAMONDS,  PRESSURE- PRODUCED 
METALS,  by  A..  J.  Darnell  and  W.-  F.  Ltbby.  [1965] 
[8]p.  incl.  diagrs.  tables,  refs.  (AFC)6R-65-1657) 

(AF  AFOSR-63-245)  AD  624175  Unclassified 

Also  published  in  Prog.  Solid  State  Chem,  ,  v.  2;  1-8, 
1965. 

The  metallic  pliases  of  the  IVth  Group  elements  and  of 
the  binary  compounds  one  and  two  columns  removed 
from  the  IV'th  Group,  e.  g.  ,  boron  nitride,  aluminum 
phosphide  and  zinc  selemde  are  called  metallic  dia¬ 
monds.  The  general  nature  of  the  ph-ase  diagram  is  that 
the  melting  point  of  the  non-metallic  state  falls  when 
pressure  is  applied  until  the  transition  pressure  is 
reached,  the  solid-solid  transition  to  the  metallic  stale 
tin'll  occurs  after  which  the  melting  point  rises  again. 

A  technique  is  described  for  removing  these  new  materi¬ 
als  Iroin  the  high-pressure  apparatus  in  which  they  are 
produced  so  tlut  their  properties  can  be  studied  more 


completely.  The  technique  involves  chilling  the  ma¬ 
terials  in  the  metastable  form  and  removing  them  after 
pressure  is  reduced  to  atmospheric.. 
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California  U.  Dept.,  of  Chemistry,  Los  Angeles. 

NATURE  OF  THE  CHEMICAL  REACTIVITY  OF  RADIO¬ 
BROMINE  ATOMS  PRODUCED  BY  ISOMERIC  TRANSI¬ 
TION,  by  A,  R.  Kazanjian  and  W.  F.  Libby,  [1965] 
(6]p.  mcl.  diagrs.  Ubles,  refs.  (AFOSR-65-1668) 

(AF  AFOSR-64-245)  AD  624366  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v..  42:  2778- 
2783,  Apr,,  15,  1965. 

The  hot-atom  chemistry  of  n-propyl  bromide  has  been 
examined.  By  comparing  the  differences  and  similari¬ 
ties  of  the  (n,  y)  and  isomeric  transition  processes,  an 
over-all  theory  is  evolved  which  accounts  for  the  identi¬ 
cal  results  produced  by  both  nuclear  processes  in  the 
solid  and  liquid  alkyl  lulides.  Tiie  charge  developed  by 
the  Auger  process  following  mternal  conversion  causes 
the  molecule  to  explode  and  gives  a  neutral  recoiling 
atom  which  then  reacts  as  the  (n,  v)  atoms.  The  neu¬ 
tralization  after  rupture  is  rapid  in  the  solid  and  liquid. 
In  the  gas  this  is  not  so,  and  it  has  been  possible  to 
demonstrate  experimentally  a  difference  between  the 
retentions  in  the  gas  phase.  (Contractor's  abstract) 
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(California  U.  Dept.,  of  Chemistry,  Los  .Angeles  ] 

THE  NATURE  OF  THE  LONG-RANGE  INTERACTION 
IN  HEMOGLOBIN,  by  W.  F.  Libby.  [1965]  (7]p.  incl. 
dui  r.,  (AF  AFOSR-64-245]  Unclassified 

Published  in  Science  in  the  Sixties;  Tenth  Anniversary 
AFOSR  Scientific  Seminar,  Cloudcroft,  N.,  M.  (June 
14-25,  1965)  ed.  by  D.  L.  Arm.  Albuquerque, 

Mexico  U.  Office  of  Publications,  1965,  200-206. 

The  strong  interaction  (2.  3  kcal/mol)  at  long  distances 
(25A)  occurring  between  the  iron  porphyrins  Is  dis¬ 
cussed.  It  IS  concluded  that  the  oxygenation  of  hemo¬ 
globin  as  affected  by  the  heme-heme  interaction  appa¬ 
rently  can  be  explained  by  a  very  long  range  Van  der 
Waals  electronic  polarizability  Interaction  which  is 
much  stronger  for  hemoglobin  than  for  oxyhemoglobin. 
This  interaction  is  due  to  the  electronic  level  struc¬ 
tures  of  the  pi  electrons  in  the  prophynn  system,  hemo- 
gl'ibin  having  2  more  pi  electrons.  The  particular  mo¬ 
lecular  orbital  treatment  used  gives  approximately  the 
polarizabilities  required  and  the  quantum  theoretical 
calculations  show  a  Van  der  Waal's  type  of  interaction 
to  be  er'irely  conceivable.  The  experimental  evidence 
seems  to  fit  the  theory  with  a  pi  electron  polarizability 
of  about  4000  x  lO'^^  cc  in  hemoglobin  and  with  a  much 
smaller  polarizability  of  the  pi  electron  system  in  oxy¬ 
hemoglobin.  This  seems  to  require  that  the  2  vinyl 
groups  contribute  and  be  coplanar  with  the  heme  plate¬ 
lets  in  hemoglobin.  The  Bohr  effect  of  acids  and  bases 
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and  the  effects  of  added  salt  are  in  keeping  with  the 
theory  that  charge  repulsion  causes  a  sweiling  and  a 
rapid  drop  in  the  interaction  with  consequent  increase 
in  oxygen  affinity. 
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California  U.  Dept,  of  Chemistry,  Los  Angeles. 

SPACE  CHEMISTRY,  by  W.  F.  Libby.  [1965]  [26 k>. 
incl.  Ulus,  diagrs.  tables,  refs.  [AF  AF06R-64-245] 

Unclassified 

PublUhed  in  Science  in  the  Sixties;  Tenth  Anniversary 
AF06R  Scientific  Seminar,  Cioudcroft,  N.  M.  (June 
14'25,  1965)  ed.  by  D.  L.  Arm.  Albuquerque, 

Mexico  U.  Office  of  Publications,  1965,  175-199. 

The  program  of  space  chemistry  at  UCLA  is  aimed  at 
four  general  areas:  high  pressure,  radiation,  high  tem¬ 
perature,  and  vacuum  chemistry.  Progress  has  been 
made  only  in  the  first  2  areas  although  apparatus  has 
been  conrtructed  lor  the  third,  consisting  of  3  plasma 
torches,  one  of  which  goes  to  the  power  of  half  a  mega¬ 
watt.  No  facilities  or  progress  have  as  yet  been  made 
in  vacuum  chemistry..  In  high  pressure  chemistry, 
work  in  organic  compounds  consists  mainly  of  the  study 
of  the  effects  of  high  pressure  on  Collpliage  T-4;  as  a 
result  of  being  expos^  to  pressures  of  4  kb,  the  virus 
was  rapidly  inactivated  by  the  release  of  and  the  uncoil¬ 
ing  of  DNA.  In  inorganic  chemistry,  the  problem  of  ar¬ 
tificial  metals  has  been  worked  on  and  the  production  of 
metals  by  pressure  application  to  nonmetals  followed  by 
subsequent  quenching  to  liquid  nitrogen  temperature  is 
discussed.  A  number  of  new  materials  have  been  pro¬ 
duced,  among  them  metallic  indium  antimonide  and  its 
alloys  with  tin.  Radiation  chemistry  has  dealt  with 
positive  ion  chemistry  and  hot  atom  chemistry.  Gamma 
ray  exposu>'e  of  both  solid  and  gaseous  methane  leads  to 
the  production  of  high  molecular  weight  hydrocarbons. 
Experiments  with  solutions  of  hexane  in  liquid  xen(»i 
have  shown  that  when  Ionization  takes  place,  the  positive 
charge  reaches  the  species  of  lowest  ionization  potential. 
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REACTION  OF  THERMAL  CARBON  ATOMS,  by  J.  L. 
Sprung,  S.  Winstein,  and  W.  F.  Libby.  [1965]  [2lp. 
incl.  table.  (AF06R-65-1675)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-65-245  and  Army  Research  Office  (Durham)) 

Unclassified 

Also  published  in  Jour.  Arrer.  Chem.  Soc  ,  v.  87;  1812- 
1813;  .Vpr.,  f965' 

Carbon  fragments  from  carbon  vapor  were  used  to  bom¬ 
bard  99. 999%  zone-refined  benzene  frozen  on  a  liquid 
nitrogen  cooled  surface.  Gas  chromatographic  analysis 
of  the  irradiated  benzene  showed  toluene  and  cyclohep- 
tatriene  to  be  amo.ng  the  reaction  products.  It  seems 
most  probable  that  these  products  result  from  the  reac¬ 
tion  of  benzene  with  thermal  carbon  atoms,  it  is  be¬ 
lieved  that  the  present  work  provides  the  first  example 


of  reaction  of  C.  from  carbon  vapor  with  an  organic 
substrate.  The  results  of  this  experiment  also  pro¬ 
vided  the  first  demonstration  of  a  reaction  between  an 
organic  substrate  and  carbon  atoms  produced  with  an 
initial  kinetic  energy  below  0.  3  ev. 
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ON  CONTROL  SYSTEM  EQUIVALENTS  OF  SOME  DE¬ 
CISION  THEORETIC  THEOREMS,  by  D.  D.  Sworder 
andM.  Aoki.  [1965]  [I5]p.  (AFOSR-65-2425)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-62-68  and  Office  of  Naval  Research) 
AD  628625  Unclassified 

Also  published  in  Jour.  Math.  Anal,  and  Appl. ,  v.,  10: 
424-4387  Apr .“1965. 

The  paper  shows  that  theorems  almost  identical  to  those 
in  statistical  decision  thei.ry  hold  for  control  systems 
with  unknown  parameters  in  obtaining  complete  classes 
of  control  policies,  such  that  control  policies  not  in  the 
complete  set  need  not  be  considered  in  optimizing  con¬ 
trol  systems.  The  paper  also  shows  that  some  of  the 
basic  assumptions  needed  for  these  theorems  are  satis¬ 
fied  in  most  control  situations.  This  has  many  implica¬ 
tions  in  control  problems.  For  example,  in  discussing 
adaptive  control  problems  Bellman  and  Kalaba  used  the 
assumption  that  they  consider  only  control  policies  with 
Bayes  property  in  deriving  the  functional  equations  of 
dynamic  programming.  It  can  now  be  shown,  however, 
that  the  set  of  Bayes  control  policies  form  a  complete 
class  of  control  policies  under  certain  conditions,  and 
if  sufficient  statistics  exist,  then  the  set  of  control  poli¬ 
cies  utilizing  sufficient  statistics  forms  a  complete 
class.  Thus,  some  assumptions  which  have  been  made 
arbitrarily  in  the  past  can  be  removed  and/or  justified 
in  dealing  with  control  systems  with  unknown  parame¬ 
ters.  (Contractor's  absti  act) 
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CONTROL  OF  A  LINEAR  SYSTEM  WITH  A  MARKOV 
PROPERTY,  byD.  D.  Sworder.  [1965]  8p.  incl.  refs. 
(AF06R-66-0390)  (AF  AFOSR-62-68)  AD  640218 

Unclassified 

Also  published  in  IEEE  Trans.  Automatic  Control, 

V.  yfr^n)r25<r3l)0,  July  1965. 

The  theory  of  games  and  statistical  decisions  is  applied 
to  the  problem  of  synthesizing  a  controller  for  a  linear 
discrete  time  plant  in  the  presence  of  uncertainty  about 
the  value  of  certain  process  parameters.  Particular 
care  is  taken  to  describe  how  t.hese  unknown  parameters 
complicate  the  choice  of  the  propertic'i  of  an  optimal 
control  rule.  The  theory  is  illustrated  by  the  study  of 
the  characteristics  of  a  second-order  system.  (Con¬ 
tractor's  abstract) 
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A  SUFFICIENT  CONDITION  FitMl  THE  EXISTENCE  OF 
AN  AmilSSIBLE  CONTROL  FOR  A  CLASS  OF  OPTIMI¬ 
ZATION  PROBLEMS,  by  M,  D.  Schwartz.  [1965]  5p, 
(AFOSR-66-215I)  (AF  AF06R-62-68)  AD  641200 

Unclassified 

Presented  at  Winter  annual  meeting  of  the  Amer..  Soc.. 
Mech.  Engineers,  Chicago,  Nov.  7-11,  1965. 

Also  published  in  Trans.  .Amer.,  Soc.  Mech.  Engrs. , 
p.  1-5,  Dec.  1965. 

This  paper  considers  a  sufficient  condition  for  the  ex¬ 
istence  of  an  admissible  control  which  transfers  the 
state  of  a  system  from  an  initial  to  a  final  value  subjected 
to  a  constraint.  The  concept  of  the  modified  adjoint 
operator  is  Introduced  such  that  the  control  satisfies 
the  2-poir.t  boundary  value  problem  and  is  proportional 
to  the  modified  adjoint  operator..  The  applicability  of 
the  su'ticient  condition  is  comjared  w<th  that  of  the 
necessary  and  sufficient  condition  by  neans  of  several 
examples.  (Contractor's  abstract) 


criterion  function  is  one  method  which  can  be  used  dur¬ 
ing  the  preliminary  design  stages  lor  such  systems. 

This  paper  discusses  the  formulation  of  this  optimizing 
problem  and  certain  characteristics  of  the  associated 
computational  problem.  Also,  a  particular  computa¬ 
tional  method  which  has  been  successfully  appli^  to  this 
tyi>e  cf  problem  is  presented.  As  an  example  of  optimi¬ 
zation  with  respect  to  a  variable  criterion  function,  a 
reentry  problem  is  considered.  This  jiroblem  is  that  of 
transferring  a  lifting  type  aerospace  vehicle  re-entering 
the  earth's  atmosphere  from  parabolic  to  satellite  con¬ 
ditions  by  means  of  aerodynamic  braking.  Certain  re¬ 
sults  from  a  numerical  solution  of  this  problem  are  pre¬ 
sented,  including  the  optimal  trade-off  function  between 
heating  and  acceleration  effects..  Some  characteristics 
of  the  computational  process  are  described.  (Contrac¬ 
tor's  abstract) 
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THE  APPLICATION  OF  AN  ALGORITHM  FOR  SEOUEN. 
TIAL  OPTIMIZATION  OF  CONTROL  SYSTEMS,  by 
J.  F.  Sohler.  [1965][91]p.  (AF  AF06R-S5-699) 

AD  621223  UnclassUied 
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CONVERSION  CONTROL  IN  A  CONTINUOUS  REACTOR 
TRAIN-  SYNTHESIS  AND  COMPUTER  SIMULATION,  by 
D.  A..  Wismer.  [1965]  [6]p.  incl.  diagrs.  tables. 
(AFO6R-66-0662)  (AF  AFOSR-65-699)  AD  641058 

Unclassified 

Also  published  in  IEEE  Trans.  Automatic  Control,  v., 
AC-10  455^4®ir;  Oct,  1965. 

A  feedforward  control  scheme  is  synthesized  for  control 
of  final  product  conversion  in  a  train  of  continuous 
siirred-tank  reactors.  The  control  is  achieved  by  tem¬ 
perature  manipulation  iii  the  latter  reactors  and  utilizes 
a  continui'us  conversion  measurement  within  the  train. 
The  control  scheme  is  developed  in  terms  of  difference 
equations  which  are  suitable  for  implementation  on  a 
digital  control  computer. 


The  subject  of  this  thesis  Is  the  application  of  an  algo¬ 
rithm  for  optimization  of  nonlinear  control  problems. 
The  method  used  is  the  development  of  a  distal  compu¬ 
ter  program  which  applies  the  algorithm  to  study  prob¬ 
lems  fur  verification  of  the  technique.  Possible  exten¬ 
sion  of  the  theoretical  developments  studied  is  also  in¬ 
vestigated.  The  basic  problem  involves  linearization  of 
the  results  of  a  nonlinear  solution  about  a  nonoptimal 
control  for  the  problem.  The  linear  solution  is  derived 
by  application  of  Pontryagin's  Maximum  Principle  lor 
an  optimal  system.  A  geometric  approach  to  the  solu¬ 
tion  results  in  a  gradient  technique  for  arriving  at  the 
optimal  control  for  this  phase  of  the  problem.  The 
solution  of  the  gradient  technique  is  accomplished  by 
use  of  an  acceleration  scheme  to  provide  rapid  con¬ 
vergence  to  the  control  improvement.  The  final  non¬ 
linear  solution  is  accomplished  by  applying  the  linear 
optimization  teclinlque  In  the  controlled  manner  to  the 
nonlinear  problem. 
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THE  ANALYSIS  AND  SYNTHESIS  OF  COMPLEX  CON¬ 
TROL  SYSTEMS  WITH  VARIABLE  CRITERION  FUNC¬ 
TIONS,  by  C.  T.  Leondes  and  J.  A.  Payne.  [1965]  [7]p. 
incl.  diagrs.  table.  (AFOSR-66-2610)  [AF  AFOSR-65- 
,  699]  AD  643299  Unclassified 

Also  published  in  Proc.  IF  AC  Tokyo  Symposium  Systems 
Entjilieering  for  Control  System  Design  (1965)  p.  425- 
432. 

In  many  complex  control  systems  it  is  not  possible  to 
initially  specify  reasonable  values  for  system  perform¬ 
ance.  The  use  of  optimization  with  respect  to  a  variable 
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SEMIGROUP  THEORY  AND  CONTROL  THEORY,  by 
A.  V,  Balakrtshnan.  [1965]  [Tjp.  (AFOSR-66-0084) 

(AF  AFOSR-65-700)  AD  641171  Unclassified 

Also  published  in  Proc,  of  IFIP  Cong.  65,  New  York 
(May  2f^9)  by  W.  A..  Kalenich.  Spartan  Books, 

Inc. ,:  Washington,  D.  C. ,  v,  1;.  157-163,  1965. 

Two  classes  of  problems  involving  linear  partial  differ¬ 
ential  equations  are  dealt  with  in  this  paper.  They  serve 
to  illustrate  the  role  that  semigroup  theory  plays.  Spe¬ 
cific  examples  are  used.  The  scope  of  the  theory  and  the 
directions  of  generalization  possible  are  indicated  by  the 
examples  given. 
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Calilornla  U.  Dept,  d  Engineering,  Los  Angeles. 

OPTICAL  C(»(TROL  PRCBLEMS  IN  BANACH  SPACES, 
by  A.  V.  Balakrishnan.  [1985]  [29]p.  (AFCI6R-66-0198) 
(AF  AF06R-e5-700)  AD  641165  Unclassilied 

Presented  at  Symposium  on  the  Math.  Theorem  d  Opti¬ 
mal  Control,  University  oi  Mich.  Ann  Arbor,  Mich. , 

Oct.  5-7,  1964. 

Also  published  in  SIAM  Jour.  Control,  Series  A,  v.,  3: 
no.  1,  152-lSO,  1965. 

This  paper  is  concerned  with  a  systematic  study  ol  a 
class  ot  control  problems  in  which  the  state  and  input  or 
control  variables  are  allowed  to  range  in  Banach  spaces. 
Specifically,  the  state  equation  is  of  the  form  x(t)  ^  i(x(t), 
“(t),  t>  where  for  each  t,  u(t)  and  x(t)  are  Banach 
space  valued.  This  extension  to  infinite  dimensions  is 
more  than  of  purely  mathematical  Interest.  In  the  first 
place,  control  problems  involving  distributed  parameter 
systems  where  the  state  dynamics  are  described  by  par¬ 
tial  differential  equations  are  conveniently  formulated  in 
this  way.  Secondly,  stochastic  control  problems  can 
also  be  handled  in  this  way.  Thus,  the  study  of  control 
problems  in  Banach  spaces  has  the  merit  of  providing  a 
measure  d  unification  for  a  wide  range  of  problems. 


TIONS,  by  E.  W.  Cheney.  11965][10)p.  (AFOSR-65. 
2428)  (AF  AFOSR-63-77)  AD  627750  Unclassified 

Abstract  published  in  Notices  Amer.  Math.  Sec. .  v..  11:' 
461,  1564: 

Also  published  in  Approximation  of  Functions,  Proc.  of 
the  [Eighth]  Symposium,  General  Motors  Research  lab¬ 
oratories,  Warren,  Mich.  (Aug.  31-Sept.  2,  1964),  ed. 
by  H.  L.  Garabedian.  Amsterdam,  Elsevier,  1965. 

p.  101-110. 

Studies  are  undertaken  into  the  approximation  of  contin¬ 
uous  functions  on  a  given  real  interval  [a,b]  by  general¬ 
ized  functions.  The'''  are  functions  of  the  form  p  q 
where  p,q  vary  in  fixed  subspaces  P,C,  respectively,,  q 
being  subject  to  the  restriction  q(x)  -•  0  on  [a,b].  Re¬ 
sults  are  sought  which  correspond  to  the  theorems  of 
existence,  uniqueness  and  characterization  in  the  more 
familiar  case  in  which  p  and  q  are  polynomials  in  x. 
Theorems  wliich  are  stated  and  proved  include  a  charac¬ 
terization  theorem  (given  in  the  form  of  two  alternation 
conditions,  one  necessary  and  the  other  sufficient), 
two  uniqueness  theorems  and  a  theorem  concerning  con- 
tuii:ity  (this  being  an  extension  of  a  theorem  of  Maehly 
ami  Witzgall).  These  results,  and  those  which  will  be 
built  upon  them,  should  prove  to  be  of  great  value  in 
ihe  construction  of  approximations.  (Math.  Rev. 
abet  raci). 
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TCHEBYCHEFF  APPROXIMATION  AND  RELATED  EX¬ 
TREMAL  PROBLEMS,  by  E.  W.  Cheney  a  ...  A. 
Goldstein.  [1965]  [12t).  (AFOSR-65-1163)  (In  coop¬ 
eration  with  Massachusetts  Inst,  ot  Tech. ,  Cambrige, 
AF  AFOSR-82-348)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-63-77, 
and  Boeing  Scientific  Research  Laboratories) 

AD  622523  Unclassified 

Also  published  in  Jour.  Math,  and  Mech. ,  v.  14:  87-98, 

•Ian.  1665. 

Proof  is  presented  for  several  existence  theorems  in¬ 
volving  convex  functionals  and  the  Tchebycheff  approxi¬ 
mation  problem.  Conditions  are  set  forth  (or  the  supre- 
mum  and  infimum  of  a  convex  functional  and  the  ex¬ 
istence  of  a  point  of  minimum  norm  on  a  subset  of  a 
normed  linear  space.  An  abstract  problem  of  Tcheby¬ 
cheff  approximation  is  presented.  Given  a  set  X  in  a 
linear  topological  space  E  and  a  bounded  function 
\  on  X,  an  element  f  »  E*  is  sought  (or  which  the  ex¬ 
pression  <e  (f)  =  Eup  i  f(x)  -  X  (x)  1  is  an  absolute  minl- 
x<X 

mum.  Such  an  f  is  termed  a  best  Tchebycheff  a,proxi- 
mation  to  X. 
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ON  THE  LEFSCHETZ  FDCED  POINT  FORMULA,  by 
R.  J.  Brown.  [1965]  [10]p.  incl.  diagrs.  (AFOSR-65- 
1408)  (AF  AFOSR-63-90)  AD  621536  Unclassified 


Also  published  in  Amer.  Jour.  Math.,  v.  87:  1-10,  Jan. 

1555:^ 


The  Lefschetz  fixed  point  formula  is  proved  defining  a 
fixed  point  index  I{(x)  equivalent  to  the  degree  index  of 
Weier.  The  following  theorem  is  proved:  Let  M  be  a 
closed  orientabl"  topological  n-mamfold  and  let  f-  M  - 
M  be  a  map  with  fixed  points  Xj, . . .  ,■  x,.,  then 


The  singular  cohomology  theory  is 


used  with  integer  coefficients. 
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MIhTMAX  DESIGNS  IN  TWO  DIMENSIONAL  REGRES¬ 
SION,  by  P.  G.  Hoel.  ]1965]110]p.  incl.  diagrs. 
(AFOSn-65-iq64)  (AF  AF08R-63-459)  AD  626505 

Unclassified 

Also  published  in  Ann.  Math.  Stat. ,  v  36-  1097-1106, 
Aug.  196*5. 


APPROXIMATION  BY  GENERALIZED  RATIONAL  FUNC-  This  paper  studies  the  problem  of  how  to  space  observa¬ 

tions  in  regression  so  as  to  minimize  the  variance  of  an 
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estimate  of  the  regression  function  value  at  an  arbitrar; 
point  in  the  domain  of  observations.  Necessary  and  suf¬ 
ficient  conditions  are  obt-'ined  for  such  a  "minlmax"  de¬ 
sign,  in  2-dimensional  polynomial  regression  udiere  the 
regression  function  possesses  a  product  structure,  I- 
dimensional  trigonometric  and  2-dimensiooal  spherical 
harmonics  regression.  Particular  designs  of  the  latter 
type  are  constructed. 
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OPTDIUM  DESIGN'S  FOR  POLYNOMIAL  EXTRAPOLA¬ 
TION,  by  P.  G.  Hoel.  [1965]  lip.  (AFa6R-66-0014) 
(AF  AF06R-63-4591  AD  641679  UncUssified 

Also  published  in  Ann.  Math.  Stat.,  v..  36:  1483-1493. 
Oct.  1S65. 

The  problem  of  choosing  k  v  1  points  and  assigning 
weights  to  then  to  obtain  the  minimum  variance  of  an 
"interior  extrapolated  value  of  a  polynomial  of  degree 
K"  IS  solved. 
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'RADIO- FREQUENCY  BREAKDOWN  IN  A  DC  PARA¬ 
BOLIC  POTENTIAL  FIEID,  by  T.  A.  Karras  and  E. 
Lindnian,  Jr.  [1965]  [5]p.  incl.  diagrs.  (AF06R-65- 
1121!  (Sponsored  jointly  by  Air  Force  Office  of  Sclen- 
tUic  Resea  h  under  AF  AF06R-64-567  and  National 
Aeronautics  and  Space  Administration)  AD  620485 

Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.,  36;  18-22, 

Jan.  1965, 

Electrons  that  are  confined  in  a  Penning  discharge 
geometry  by  electric  and  magnetic  fields  are  observed 
to  gain  energy  from  a  superimposed  rf  field.  By  shap¬ 
ing  the  electrodes  in  the  form  of  hyperboloids  ol  revo¬ 
lution  the  prebreakdown  motion  can  be  accurately  de¬ 
scribed  by  the  Mathieu  equation.  Resonances  are  pre¬ 
dicted  when  the  frequency  of  the  electron  in  the  electro¬ 
static  well  is  a  multiple  of  half  the  rf  frequency.  Be¬ 
tween  resonances  the  Mathieu  equation  predicts  runaway 
energy  gain  at  considerably  higher  values  of  the  rf  volt¬ 
age,  but  breakdown  is  observed  at  values  much  lower 
than  the  prediction  due  to  energy  gain  through  collisions 
with  gas  atoms.  The  collision  resets  the  phase  of  the 
motion  and  allows  the  electron  to  continually  gain  energy 
from  the  rf  field.  Breakdown  curves  calculated  for  the 
regions  between  resonances  are  found  to  agree  with  the 
experimental  ones. 
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FREQUENCY  MODULATION  OF  LARGE  CAVITIES,  by 
K.  B.  Rijangam,  F.  Hai,  and  K.  R.  MacKenzie.  [1965] 
|3]p.  incl.  diagrs.  (AFOSR-65-2147)  (AF  AFOSR- 
64-567)  AD  629025  Unclassified 

Also  published  in  Rev.,  Sclent.  Instr. ,  v.  ?6:  794-796, 
JuneTSBUT” 


A  model  study  is  descrlied  in  udiich  a  rotating  capacKor 
is  coupled  to  a  large  re-entrant  cavity.  A  nominal  fre- 
(juency  range  of  3  to  1  is  achieved  with  a  single-j^e 
sui-bladed  rotor.  On  a  possible  full-scale  cavity  with  a 
range  of  approodmately  9  to  3  me,  the  data  are  scaled 
to  a  voltage  of  5  kv  peak  for  rf  power  requirements  at 

1  to  4. 4  kw.  (Contractor's  abstract,  modified) 
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California  U.  [Dept,  of  Physics]  Los  Angeles. 

EFFECT  OF  THE  rf  VOLTAGE  ON  THE  PU1IPD4G 
RATE  OF  AN  KMt  SPUTTER  POMP  (Abstract),  by 
R.  E.  Rowberg  and  K.  R.  MacKenzie.  [1965]  [1]^. 
(AFAF06R-64-567]  UnclassUied 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Columbia  U. ,  -New  York,  June  23-25,  1965. 

Published  in  Bull.  Amer.,  Phys.  Soc. ,  Series  Q,  v.  10: 
$96,  June  23,  1965. 

The  electrodes  of  an  ion  sputter  pump  are  constructed  to 
conform  to  the  requirements  of  an  rf  transfer  discharge 
geometry.  By  applying  rf  and  dc  voltages  simukaneously, 
an  increase  in  pumping  speed  (1. 5  at  5  x  10*9  Torr  to 

2  at  5  x  10*9  Torr)  is  bbserved  over  the  rate  with  dc 
alone.  The  pump  consists  of  2  grounded  Ti  cathodes  and 
a  split  stainless  anode,  all  contained  in  a  stainless 
chamber.  At  the  operating  frequency  of  25  mc/sec  and 
a  field  of  2  kG,  the  maximum  effect  is  observed  when 
the  rf  is  too  v  and  the  dc  is  4. 7  kv. 
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California  U.  [Dept,  of  Physics]  Los  Angeles. 

MEASURED  CHARACTERISTICS  OF  A  PHOTOIONIZA- 
TiON  PLASMA  SOURCE  (Abstract),  by  J.  Hyman,  Jr. 
and  K.  R.  MacKenzie.  [1965]  [l]p.  [AF  AF06R-64- 
567]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  "‘<-29,  1965. 

Published  in  Bull.  Amer.  .  .lys.  Soc. ,  Series  n,  v.  10: 
476.  Apr.  26,  1965. 

A  high-energy  photon  beam  emanating  from  a  high-volt¬ 
age  spark  discharge  is  transmitted  through  a  low- 
pressure  gas  (P  10*^  Torr)  to  create  a  column  of  ion 
pairs  by  quantum  photoionization.  The  degree  of  ioni¬ 
zation  of  the  resulting  plasma  has  been  measured  at 
n,,/nQ  =•  10*4.  The  ion  number  density  ~  directly  with 
the  density  of  the  gas  being  ionized.  The  plasma  crea¬ 
tion  time  is  of  the  order  of  5  psec,  after  which  the  plas¬ 
ma  column  expands  radially  with  a  measured  radial  crest 
velocity  of  greater  than  105  cm  (sec)*^.  The  plasma 
dispel  aes  by  radial  diffusion  with  an  approximate  e- 
folding  time  of  100  p.  The  plasma  potential  and  density, 
and  the  kinetic  energy  erf  the  electrons  emitted  in  the 
photoionization  process  are  measured  with  plasma-probe 
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tccbniqBes  at  various  radial  posttions  and  at  various 
tines  after  fcrnatton  of  the  piasma.  Results  of  meas' 
nrefflents  taken  with  both  He  and  Ar  are  presented,  along 
with  a  discussion  of  experiineidal  techniques. 
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California  U.  Dept,  of  Chemistry,  Riverside. 

THERMODYNAMICS  OF  THE  UQUID-UOUID  CRITICAL 
MIXING  REGION,  by  H.  H.  Schmidt  and  J.  Opdycke. 
Final  rept.  Mar.  19S8-Dec.  1M3.  Feb.  IMS,  3Sp. 

IncL  diagrs.  tables,  refs.  (AFOSR.M-IYSS)  (AFM- 
(638)3M)  AD62S45S  Unclassified 

An  improvement  aas  nude  upon  the  apparatus  used  for 
beat  capacity  measurements  and  the  measurements  were 
refined  to  the  eatent  that  they  can  now  reasonably  be  ex¬ 
pected  to  give  data  of  the  high  order  of  precision  re¬ 
quired  for  crucial  tests  of  theories.  The  bulk  of  the  re¬ 
port  is  devoted  to  a  description  of  the  apparatus  de¬ 
veloped,  the  art  involved  in  its  operation,  and  the  re¬ 
sults  obtained  on  2  particular  critical  systems.  An  at¬ 
tempt  vas  made  to  measure  the  partial  vapor  pressure 
and  hence  the  fiigaclty  of  components  in  a  liquid-liquid 
near-critical  mixture  as  a  function  of  composition. 


490 

California  U.  (Dept,  of  Mathematics]  Riverside. 

ON  A  NECESSARY  AND  SUFHCIENT  CONDITION  THAT 
AN  INFINITELY  DIVISIBLE  DISTRIBUTION  BE  ABSO¬ 
LUTELY  CfMfTINOOUS,  by  H.  G.  Tucker.  [I9«5j  (lejp. 
incl.  refs.  (AFOSR-66-02(M}  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-62-328  and  National  Science  Foundation) 

AD  632886  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc. ,  v.  118. 
319-330,  June  1965. 

The  characteristic  function  f  of  an  infinitely  divisible 
distribution  F  is  uniquely  represented  as  t(u)  - 

exp  >iyu— o2uV2  +  '"*  T e‘“*— 1—  —  dM(x) 

>  \  l+x*  / 

by  the  function  M(x), 

l  +  T* 

M(x)  =  I*  — , -  dG(T)  (X  <  0), 


=  dG(T)  (x>oi, 

X 

Where  &•)  is  the  spectral  function  of  the  L6vy-Khinchin 
representation  such  that  =  G(  +  0)  -  G(— 0)  i  0.  The 
author  presents  some  propositions  on  Lebesgue  proper¬ 
ties  (absolute  continuity,  continuous  singularity  and  dis¬ 
creteness)  of  F  in  terms  of  M-functlons,  and  proves  the 
following  theorem:  "A  necessary  and  sufficient  condition 
that  F  be  absolutely  cotitinuous  is  th.it  at  least  one  of  the 
following  five  conditions  hold:  (i)  dM^,.(x)  (li) 

>  0;  (ill)  is  absoluiily  continuous-  (iv)  F^*"®^  is 
absolutely  continuous;  (vj  f(9)  is  continuous  singular. 


f1^*)  is  coatinuous  but  not  absolutely  continuous,  and 
yfd)  «  f(cs)  (j  absolutely  coatinuous",  where  Mj^^, 
M^g,  and  Mj  are  the  abstdutely  coatinuous,  the  con¬ 
tinuous  singular,  and  the  discrete  components  of  M, 
respectively,  and  F(i)  denotes  the  infinitely  divisible 
distribution  function  produced  by  the  M -function  Mj, 
i  =  ac,  cs,  d.  (Math.  Rev.  abstract,  modified) 


California  U.  [Dept,  of  Mathematics]  Riverside. 

SETS  OF  UNICUENESS  (W  THE  GROUP  2<^',  by  R.  B. 
Crittenden  and  V.  L.  Shapiro.  [IMS]  [15^.  incl.  refs. 
(AF06R-65-2131)  |AF  AF06R-64-694]  AD  630397 

Unclassified 

Also  published  in  Ann.  Math. ,  v.  SI:-  550-564,  May 

— 

One  of  the  principal  results  of  this  paper  is  a  unique¬ 
ness  theorem  lor  Walsh  series,  the  analogue  of  the 
theorem  of  de  la  Vallbe  Poussin  for  trigonometrical 
series.  Theorem  1:  Suppose  that  the  Walsh  series 
S(x)  =  E  aj^Vj^fx)  converges,  except  possibly  on  a 
countable  subset  of  [0, 1],  to  a  finite  function  f(x)  con¬ 
tained  in  L^[0, 1],  Then  S(x)  is  the  Walsh  Fourier  se¬ 
ries  of  f(x).  The  result  affirms  a  conjecture  Fine 
(Trans.  Amer.  Math.  Soc. ,  v.  65;  372-414,  1949). 
(Another  proof  d  this  theorem  has  been  given  previ¬ 
ously  by  Arutjunjan  and  Talaljan  (Izv.  Akad.  Nauk 
SSSRSer.  Mat.,  v.  28:  1391-1408,  1964)  by  an  ap¬ 
proach  somewhat  differeiit  from  the  one  giveii  in  this 
pajier. )  Theorem  I  is  a  consequence  of  a  more  general 
uniqueness  theorem  for  a  class  of  formal  character 
senes  for  the  group  2“,  the  countable  product  of  cyclic 
groups  of  order  2.  The  set  of  Walsh  functions 
'*’k^’‘^^k-l  associated  in  a  natural  way  with  the 

set  of  continuous  characters  (x)','  ,  of  2*^'.  A  series 

k  k=l 

S(x)  =  ajeV  jj(x)  is  said  to  be  in  the  class  if  the 
partial  sums  of  order  2",  satisfy  the  condition 

that  limjj^S2n(x)'2''  =  0  for  each  x  in  2“.  (Thus,  for 
example,  it  may  be  shown  that  every  series  with  coef¬ 
ficients  tending  to  zero  belongs  to  the  class  . ) 
Theorem  2:  A  necessary  and  sufficient  condition  that 
a  Borel  set  Z*  of  Haar  measure  zero  on  G  be  a  set  of 
uniQueness  for  the  class  .-4  is  that  Z*  be  a  countable 
set.  Theorem  3-  Let  Z*  ;  G  be  a  countable  set  and 
S(x)  be  a  series  in  the  class  A  .  Suppose  that  (1)  11m 
sup  S,n(x)  is  finite  on  G-Z*,  and  (2)  there  exists  a 

II  «  « 

function  f(x)  in  L  (G)  auch  that  iim  suPjj_„S2n(x)  ?  f(x) 

on  G— Z*.  Then  S  is  the  Fourier  series  of  a  function 
in  L*(G).  (Math.  Rev.  abstract) 
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CalUornia  U.  (De|i(.  at  Matbematics]  Riverside. 

U  (()  SETS  FOR  WA1£H  SERIES,  bjr  V.  L.  Shapiro. 
|196S]4p.  (AFa6R-M'1195)  |AF  AF06R-»4-694i 
AO  841860  Unclassified 

Also  published  in  Proc.,  Airer.  Math.  Soc. ,  v..  16:  867- 

WCtSSTTWSr 

Lei  be  a  monotonic  sequence  of  positive  numbeis 
with  limit  zero,  and  .  the  sequence  of  Walsh  (unc¬ 
tions.  The  author  shows  that  there  exist  sets  E  in  fO,  1) 
of  measure  arbitrarily  close  to  one,  such  that 

•‘"’n—  ^lt‘'k***  ^  ®  *“*’  *k» 

k  =  0,  1 . implies  Cjj  •:  0,  k  =  0,  1,. (Math.  Rev., 

abstract) 
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California  U.  Oept,.  of  Physics,  Riverside. 

SPIN  WAVE-SPIN  WAVE  SCATTERING  IN  A  HEISEN¬ 
BERG  FERP.OMAGNET,  byR.  G.  Boyd  and  J.  Callaway., 
Jan.  1965,  43p.  (Technical  rept.  no.  3)  (AFOSR-6S- 
1185)  (AF  AFOSR-64-S23)  AD  613606  Unclassified 

Also  published  in  Phys.  Rev.,  v.,  1.18-  A162)-.A1629, 

June  14,  1965. 

The  scattering  of  one  spin  wave  from  another  in  a  perfect 
simple  cubic  Heisenberg  ferromagnet  with  nearest 
neighbor  exchange  is  studied.  Two  spn  waves  interact 
through  the  portions  of  the  Heisenberg  exchange  hamil- 
tonian  and  the  magnetic  dipoIe-dipole  hamiltonian  which 
are  non-diagonal  with  respect  to  the  spin  wave  basis. 

The  exchange  and  dipole  interactions  are  considered 
separately,  ignoring  interference  of  the  2  scattering 
processes.  Principal  interest  has  been  centered  in  the 
exchange  interaction,  for  which  an  exact  cross  section 
can  be  derived.  The  dipole  cross  section  in  Born  ap¬ 
proximation  is  calculate  for  the  purpose  of  comparing 
orders  of  nagmtude.  The  part  of  the  dipole  interaction 
wliirh  changes  the  number  of  spin  waves,  processes  not 
permitted  by  the  exchange  hamiltonian,  are  omitted.  The 
Zeeman  energy  in  an  external  field  is  omitted  since  it 
commutes  with  the  Heisenberg  exchange  hamiltonian  and 
the  part  of  the  dipole  in'eraction  considered;  and  hence 
IS  a  constant  of  motion. 
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California  U.  [Dept,  of  Physicsl  Kiveiside. 

MEASUREMEN  i  OF  OPTICAL  ABSORPTION  D.’  AN 
ELECTRIC  FIELD,  by  L.  M.  Lambert.  fl965l[4|p.  inch 
diagrs.  {AFOSR-65-2535)  [AF  AFOSR-64-5231 
AD  627960  Unclassified 

Also  pubhshed^in  Phys.  Rev.,  v.  138:  A1569-A1572, 

MayTr,'196?; 

Optical  absorption  by  semiconductors  and  insulators  in 


electric  fields  has  been  of  interest  (or  sevoal  decades. 
Recently,  Franz  and  Keldysh  have  independently  pre¬ 
sented  theories  which  permit  an  estbnation  of  the  mng- 
nitade  of  effects  observed.  More  recently,  Callamy 
develo|ied  a  more  elaborate  formnlatlan  which  permits 
accurate  coropotation  of  absorption  coefficients.  R  is 
the  purpose  of  this  work  to  present  the  results  of  an  in¬ 
vestigation  of  Callaway's  thMiry.  Optical  absorption  in 
oriented  single  crystals  of  semi-insulating  gallium  arse¬ 
nide  was  investigated  over  the  temperature  range  300  to 
65  K  using  non-ohmic  coutacts  and  a  synchronised 
pulse-train  generator..  The  Cary  I4R  recording  spec¬ 
trophotometer  was  used  with  a  spectral  twrity  between 
S  to  9A  in  the  nt  no.  1  mode  of  operation.  The  fidds 
used  varied  between  1  x  10^  and  1  x  10^  v/cni.  (Con¬ 
tractor's  abstract) 


495 

California  U.,  Dept,  of  Physics,  Riverside. 

OPTICAL  ABSORPTION  IN  AN  ELECTRIC  HELD  Di 
SEMI-INSULATING  CALUUM  ARSENIDE,  by  L.  M. 
Lambert.  [196Sl(ll]p.  incl.  illus.  diagrs.  refs. 
(AFOSR-65-2574)  (AF  AFOSR-64-5231  AD  629150 

UnckissUied 

Also  published  in  Jour.  Phys.  and  Chem.  Solids,  v.  26: 
1469-1418,  Sept.,  1965. 

Optical  absorption  by  semicondu-tcurj  and  insulators  in 
electric  fields  has  been  of  interest  for  several  decades. 
Recently,  Franz  and,  independently,  Keldysh  have  pre¬ 
sented  theories  which  permit  an  estimation  of  the  mag¬ 
nitude  of  effects  observed.  More  recently,  Callaway  de¬ 
veloped  a  more  elaborate  formulation  which  permits  ac¬ 
curate  computation  of  absorption  coefficients,  ft  is  the 
purpose  of  this  work  to  present  the  results  of  an  Invcs- 
tigaiicm  of  Callaway’s  theory..  Optical  absorption  in 
oriented  single  crystals  of  semi-insulating  gallium  arse¬ 
nide  was  investigated  over  the  temperature  range  300°  K 
to  85'  K  using  non  -ohmic  contacts  and  a  synchronized 
pulse  train  generator..  The  Cary  14R  recording  spec¬ 
trophotometer  was  used  with  a  spectral  purity  between 
5A  to  9A  in  the  IR  no.  1  mode  of  operation.  The  fields 
used  varied  between  1  x  10’  to  1  x  10®  v/cm.  (Con¬ 
tractor's  abstract) 
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California  U.  Dept,  of  Physics,  Riverside. 

MULTIPLE-SCATTERING  METHODS  IN  THE  THEORY 
OF  SOLIDS,  by  J.  Callaway.  [1965]  [Ibjp.  incl.  refs. 
(AFOSR-65-2593)  [AF  AF06R-64-523]  AD  629151 

Unclassified 

Also  publi-shed  in  Phys.  Rev. ,  v.  140:  A618-AC32, 

Oct.  1963" 

The  (oinialism  of  solid-state  scattering  theory  is  applied 
to  the  construction  of  the  t  matrix  for  a  pair  of  electrons 
interacting  through  a  repulsive  potential  of  finite  range. 
Expressions  for  t  are  obtained  in  suitable  limits  for  3 
cases'  (1)  a  potential  acting  only  at  a  single  site  and  in  a 
single  band,  (2)  a  potential  acting  at  a  single  site  but 
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coMCCtUic  a  Fair  at  tooda,  aad  (3)  a  potential  acttaf  in  a 
•iiifle  band  bat  wdendlng  to  flrnt  net^tbors.  The  reaolu 
are  applied  to  tbe  determination  at  an  ppUcat  potential 
which  can  be  naed  in  a  atndy  of  the  range  of  eicited  dec- 
trons  in  metaln.  aad  to  the  determinatioe  of  the  gronad- 
atate  energy  of  a  low-4enaity  eyntem.  Tbe  groond-atate 
energy  la  eaamined  aa  a  function  of  apin  alignment,  lead¬ 
ing  to  tbe  development  of  criteria  for  the  occurrence  of 
ferronagaetiam  in  the  low-deeaity  limit.  B  ia  shown 
that  for  rcpulaive,  finite-range  interactions,  ferromag¬ 
netism  doM  not  occur  for  very  low  densities,  whatever 
tbe  band  structure  is.  (Contractor's  abstract) 
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California  U.  [Dept.  <d  Hathamatics]  Santa  Barbara. 

UMGONAL  PRODUCTS  IN  DOUBLY  STOCHASTIC 
MATRICES,  by  M.  Marcus  and  H.  Mine.  (19651  (3)p. 
(AFOSR-65-2341)  (Sponsored  Jointly  by  A^  Force  Office 
of  Scientific  Research  under  (AF  AF06R-63-4321  and 
National  Science  Foundation)  AO  629597 

Unclassified 
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California  U.  [Dept,  of  Mathematicsl  Shnta  Barbara. 

A  SUBDETERMINANT  fNEQUAUTY,  by  M.  Marcus 
andH.  Mine.  (1965)  4p.  (AFOa{-6S-0668)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOai-63-432  and  National  Science  Foundation) 

AD  641554  UncUssified 

Also  published  in  Pacific  Jour.,  Math. .  v.  15;  921-924, 
19«5.  - 

Let  A  be  an  n-separe  positive  semi-definite  hermitian 
matrix  and  let  Dgj{A)  denote  the  maximum  of  all  order 
m  principal  subdeterminants  of  A.  The  inequality 
(DJA))*/"*  ?  (D^,.i(A))*^<'""‘>,  m  =  1, . . .  ,n  -  1,  is 
proven  and  the  case  of  equality  is  discussed  in  detail. 
This  result  is  closely  related  to  Newton's  and  Szdsz's 
inequalities.  (Contractor's  abstract) 


SOO 


Also  published  in  Quart.  Jour.  Math.  (Oxford),  v.  16: 
32-3^M»v.  T585. 


Earlier  it  was  proven  that,  if  A  =  (a  i  j)  is  a  doubly 
stochastic  n-square  mtrix  with  h  eigenvalues  of  modu¬ 
lus  1,  then  max  £  ^  ^  h.  This  report  deals 

with  tbe  pro<d  of  a  product  analogue  of  the  above  equation. 


California  U.  (Dept,  of  Mathematics]  Santa  Barbara. 

MATRIX  RATIONAL  COMPLETIONS  SATISFYING 
GENERAUZED  INCIDENCE  EQUATIONS,  by  E.  C. 
Johnsen.  [19651  ilZjp.  (AFOSR-65-2069)  [Af  AFOSR- 
65-698)  AD  627631  Unclassified 

Presented  at  International  Cong,  of  Mathematicians. 
StockholmfSweden),  Aug.  18,  1962. 
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California  U.  (Dept,  of  Mathematics]  Santa  Barbara. 

PERMANENTS,  by  M.  Marcus  and  H.  Mine.  (1965] 
[15]p.  incl.  refs.  (AFO6R-65-2350)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-65-698  and  AF  AF06R-63-432,  and  National 
Science  Foundation)  AD  629817  Unclassified 

Also  published  in  Amer.  Math.  Monthly,  v.  72:  577- 
?9l,  June-July  1965. 

This  paper  is  concerned  with  a  unified  tlieory  for  the 
permanent  function.  The  permanent  function  appears 
naturally  in  any  combinatorial  setting  in  which  a  count 
of  the  number  of  systems  of  distinct  representatives  of 
some  cu.>ifiguration  is  required.  For  example,  the 
permanent  is  the  appropriate  function  for  studying  the 
classical  problem  of  determining  the  total  number  of 
derangements  of  n  distinct  items.  The  permanent  func¬ 
tion  is  regarded  herein  as  an  aiialytic  expression  for  the 
induced  inner  product  in  the  symmetry  cla.ss  of  com¬ 
pletely  symm^ric  tensors.  Some  of  the  major  new  re¬ 
sults  involving  the  function  are  obtained  via  this  tech¬ 
nique.  Included  in  this  paper  is  an  extensive  history  of 
the  development  of  the  subject  over  the  last  153  years. 


Also  published  in  Canad.  oour..  Math.,  v.  17;  1-12, 

1955, 

A  generalization  is  made  of  former  results  for  a  v,  k,  V 
configuration  with  incidence  equation  AAT  :  (k  -  i)  I  ^ 
i  J  ’  B.  For  u's  rational,  u  =•  (uj.u^, . . .  .u^), 

uu^  =  v,  define  B(u)  '  k  u^  *  (k  -  \)I.  a  denotes  the 
class  of  all  B  (u).  It  is  shown  that  all  matrices  in  a,  or 
none,  are  rationally  congruent  to  the  identity  I,  denoted 
a  -- 1  or  a  ’  I. 
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California  U.  |Dept.,  of  Mathematics)  Santa  Barbara. 

MATRIX  APPLICATIONS  OF  A  QUADRATIC  IDENTITY 
FOR  DECOMPOSABLE  SYMMETRIZED  TENSORS,  by  M. 
Marcus.  [19651  [5)p.  (AFO6R-65-2I00)  (AF  AFOSR- 
65-698)  AD  630516  Unclassified 

Also  published  in  Bull.  Amer  Math.  Soc. ,  v.  71-.  360- 
5^64,  Mar.,  19557 

Necessary  relations  are  stated  that  prevail  among  coor¬ 
dinates  of  decomposable  tensors  in  an  arbitrary  symme¬ 
try  class  of  tensors.  It  is  also  indicated  how  these  rela¬ 
tions  can  be  used  to  unify  and  extend  a  large  class  of 
matrix  inequalities  that  includes  as  specal  cases  the 
classical  Hadamard,  Schur,  Fan,  and  Fischer  results 
The  main  result  rela'ing  two  orthonornial  bases  in  a  sym¬ 
metry  class  of  tensors  Vt'”  is  as  follows  Let  Vj, 
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v_  and  e . be  two  ortliaaArnial  banes  in  an  n-di* 
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u:  denotes  a  sequence  j, . . . ,  u:^),  /i  is  the  set  of  all 
u;  whose  character  >  is  identically  1  on  the  subgroup  H 
over  which  is  deiined,  h  is  the  order  of  H,  e  (ic)  is 

the  product  of  the  iactoruls  of  the  multiplictties  of  the 
distinct  integers  appearii^  in  u,  i.td  m  (u:)  denotes  the 

multiplicity  of  occurrence  of  i  in  j..  The  proofs  arc 
outlined. 
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California  U.  jOept.  cf  Mathematicsj  Santa  Barbara. 

GENERAUZED  MATRIX  FUNCTIONS,  by  M.  Marcus 
and  H.  Mine.  [1965]  (16)0.  (AF06R-66'0199)  (Spon¬ 
sored  jointly  b>  Air  Force  Office  of  Scientific  Research 
under  AF  AFa6R-63-432  ar.d  AF  AF06R-65-698,  aral 
National  Science  Foundation)  AO  632867 

Unclassified 

Also  polished  in  Trans.  Amer.  Math.  Soc. ,  v,  116: 
STIflW,'  Apr.T&65. 

Let  H  be  a  subgroup  of  the  symmetric  group  and  let 
\  be  a  char..cter  of  H  of  degree  1,  I.  e. ,  a  homomorphism 
from  H  to  the  multiplicative  group  of  non-zero  complex 

m 

numbers.  Then  d_(A)  =  L  x{a)  n  a  ,, 

*  o*H  1=1 

while  A  =  (a,j)  is  an  m  x  m  matrix,  defines  a  generalized 

matrix  function.  Examples:  determinants  and  perma  ■ 
nents  H  =  S^,  \  =  1).  The  authors  generalize  the 
Cauchy-Binet  theorem  and  other  results  in  multilinear 
algebra  from  determinants  to  generalized  matrix  func¬ 
tions,  and  obtain  various  inequalities  for  d^(A'.  Their 

main  result  states  that  !dJA)l  '  (1/m)  E™,  Ir.]"’ if  A 

X  1  =  1  1 

IS  a  normal  m  x  m  matrix  with  eigenvalues  r. , . . .  ,r  . 
(Math.  Rev.,  abstract) 


[California  U,  Dept.,  of  Mathematics,  Santa  Barbara  |. 

AN  EXTENSION  OF  THE  CLASS  OF  ALTERNATIVE 
RINGS,  by  D.  L.  Outcalt.  [19651  [12lp.  (AFOSR-66- 
0491)  [AF  AFOSR-65-6981  .AD  627943 

Unclassified 

Presented  at  the  Amer.  Math.  Soc. Aug.  30,  1963. 

Also  (lublishedjn  Canad.  Jour.  Math.,  v.  17: 
130-141,.;i565. 


Let  R  denote  a  non-associatire  ring  of  characteristic 
not  2  or  3  satisfying  the  identity  (x,y,z)  =  (y,z,x)  where 
the  associatar  (a>b,c)  is  defined  by  (a,b,c)  =  (ab)c  -  a 
(be).  R  is  shown  that  if  R  is  either  simple  or  primitive, 
then  R  is  a  Cayley-Oickson  algebra  or  associative;  and 
if  R  is  semi-sim|Me,  then  R  is  a  subdirect  sum  of 
Cayley-Dickson  algebras  and  primitive,  associative 
rings. 
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Califewnia  U.  [Dept,  of  Mathematics]  Santa  Barbara.. 

HARN.ACK’S  AND  WEYL’S  INEQUALITIES,  by  M. 
Marcus.  (1965]  4p.  (A F06R- 66-0665)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-65-698  and  National  Science  Foundation) 

AD  641074  UnclassHied 

Also  published  in  Prcc.  Amer..  Math.  Soc. ,  v..  16: 
864-866,  Ort.  1965. 

This  paper  is  concerned  with  extending  the  classical 
llarnark  inequality  by  making  it  deper  ’.  on  the  inequali¬ 
ties  of  Weyl,  relating  the  singular  values  and  the  eigen¬ 
values.  The  techniques  for  proving  this  result  are  lalr- 
ly  c'andard  and  depend  on  maintaining  convex  functions 
on  the  polyhedron  of  doubly  stochastic  matrices. 
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California  U..  (Dept,  of  Psychology]  Santa  Barbara. 

PREVIOUS  EXPERIENCE  WITHIN  THE  DYAD  AND 
COOPERATIVE  GAME  BEHAV1(»,  by  A.  A,  Harrison 
and  C.  G.  McChntock.  [1965]  |5]p.  incl.  diagrs.  tables. 
(AF  49(638)794)  Unclassified 

Published  in  Jour..  Personality  and  Social  Psychol. , 

V.,  1:  671-675,.  Jure  1965.. 

The  present  study  was  an  attempt  to  explain  cooperation 
within  the  dyad  in  terms  of  reinforcement  theory.  Two 
groups  of  10  dyads  each  received  monetary  gains  while 
engagmg  in  a  cooperative  reaction-time  game;  2  similar 
groups  were  not  rewarded,  but  sustained  losses.  Imme¬ 
diately  following  this  reaction-time  game,  1  of  the  re¬ 
warded  groups  and  1  of  the  nonrewarded  groups  played 
a  senes  ol  W  consecutive  Prisoner's  Dilemma  games, 
a  task  in  which  one  may  either  cooperate  or  compete. 

The  other  rewarded  and  nonrewarded  groups  d  dyads 
returned  after  an  interval  of  1  wk.  to  participate  in  the 
Prisoner’s  Dilemma.  A  comparison  of  Ss  who  were  re¬ 
warded  during  the  react:  ji-time  game  with  Ss  who  had 
no  previous  experience  within  th'  dyad  indicated  that  the 
rewards  received  during  the  initial  task  increase>.l  the 
probability  of  a  cooperative  response  during  the  Prison¬ 
er’s  Dilemma  game,  and  tliat  this  effect  persevered 
over  time.  The  results  also  indicated  that  losses  sus¬ 
tained  during  the  reaction-time  game  did  not  increase 
or  decrease  the  number  of  cooperative  responses  in  the 
group  tested  immediately  bu'  did  increase  such  responses 
in  the  group  tested  I  wk  later.  (Contriictcir's  abstract) 
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CaUfornbi  U.  [Dept,  qf  Psycb(dogy]  SanU  Barbara. 

SOME  EFFECTS  OF  VARIATKMS  IN  OTHER  STRATE¬ 
GY  UP(M(  GAME  BE3UVI(»,  by  C.  G.  McClintock,  ?. 
Gallo,  and  A.  A.  HarrbMn,  [1965]  [7^.  inul.  dlagr. 
tablM.  (AF  49(638)794)  UnclassUled 

PubUahed  in  Jour.  Peraonallty  and  Social  Psychol. ,  v.  I: 

1151385,  "Apr.'^ms. 

Internationalist  and  isolationist  Ss  played  a  2-part  modi¬ 
fication  of  the  Prisoner's-Oilemma-type  game.  Though 
they  did  not  know  it,  they  were  actually  playing  against 
E,  rather  than  each  other.  In  the  1st  part  (tf  the  experi¬ 
ment,  Ss  had  little  control  over  the  payoff  matrix.  In 
the  2nd  part,  Ss  had  virtually  total  control  over  the  pay- 
oB*,  During  the  1st  part  of  the  experiment,  E  played 
a  '‘cooperative”  strategy  against  1/2  of  the  Ss  and  a 
"comi^itive"  strategy  against  the  other  1/2.  The  re¬ 
sults  indicated  that  neither  the  strategy  played  against 
Ss  nor  the  personality  of  Ss  influenced  the  number  of 
cooperative  choices.  However,  a  significant  3-way  in¬ 
teraction  indicated  that  internationalists  are  more  sen¬ 
sitive  to  changes  in  their  opponents'  strategies.  (Con¬ 
tractor's  abstract) 
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California  U.  [Dept,  of  Psychology]  Santa  Barbara. 

• 

AN  EXPERIMENTAL  AND  CONCEPTUAL  EXAMINATION 
OF  SEVERAL  ASPECTS  OF  INTERPERSONAL  BEHAVIOR, 
by  C.  G.  McClintock.  Final  rept,  Jan,  1965,  119  p.  incl, 
dlagrs.  tables,  refs,  (AFOSR-65-0311)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF 
49(638)794  and  AF  AFOSR-62-347)  AD  611180  Unclassified 

This  report  considered  6  major  theoretical  approaches  to 
the  btJdy  of  snull  group  behavior.  They  Included  leader¬ 
ship  behavior,  cohesiveness,  risk-taking  behavior,  game 
playing  behavior,  and  social  psychological  theory  and  re¬ 
search.  Heterogeneity  was  discovered  in  the  conceptual 
approaches,  while  there  is  an  existence  of  some  com- 
maoalities.  Hie  results  indicated  a  tendency  among  all 
the  hypotheses  classified  to  use  the  same  sized  soclla 
units  for  the  independent  and  dependent  variable  of  a 
given  hypothesis.  The  independent  and  dependent  levels 
of  social  processes  were  also  found  to  be  at  similar 
levels.  There  was  also  a  tendency  to  employ  the  Individ¬ 
ual  more  cften  as  the  acting  social  unit  and  as  the  level 
of  social  process  on  the  dependent  side  of  a  hypothesized 
relationship.  It  was  noted  that  the  present  analysis  was 
based  upon  a  sample  of  empirical  studies  selected  to 
represent  various  conceptual  and  theoretical  approaches 
to  the  study  of  small  group  behavior. 
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Cambridge  Language  Research  Unit  (Gt.  Brit. ). 

A  SBCUENTUL  LOGIC  FOR  INFORMATION  STRUC¬ 
TURING,  by  E.  W..  Bastln,  A.  F.  Farker-Rhodes, 


and  D.  S.  Linney.  Final  rept.  May  1,  1965,  51p.  incl. 
dlagrs.  Ubles.  (AF06R-65-1883)  (AF  EOAR-64-63) 

AO  625488  Unclassiiied 

This  study  deals  with  the  formulation  of  infornuition 
systems  whereby  the  binary  hierarchical  algebra  util¬ 
ized  is  consistent  with  current  pure-mathematical  pub¬ 
lication  standards.  This  formulation  har>  been  obtabied 
and  the  resulting  conclusions  are  preserited  in  the  papers 
bound  in  this  report. 
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[Cambridge  Language  Research  Unit  (Gt.  Brit. )] 

MATHEMATICS  OF  A  HIERARCHY  OF  BROUWERIAN 
OPERATIONS,  by  T.  Bastin.  [1965]  29p.  (Bound  with 
^AFOSR-65-1883,  AD  625488)  [AF  EOAR-84-63] 

Unclassified 

This  paper  develops  an  algebraic  system  in  which  a  set 
of  operations  upon  a  second  set  of  quantities  can  them¬ 
selves  be  treated  as  operands  for  another  set.  The  re¬ 
quired  algebraic  system  essentially  has  a  hierarchical 
structure  in  respect  to  the  operator/operand  relation¬ 
ship. 
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[Cambridge  Language  Research  Unit  (Gt.  Brit. )] 

AN  OPERATIONAL  HIERARCHY,  by  A.  F.  Parker- 
Rhodes.  [1965]  lOp.  incl.  tables  (Bound  with  its 
AFOSR-65.1883,  AD  625488)  [AF  EAOR.64-63J 

Unclassified 

This  paper  describes  an  unusual  algebraic  structure, 
which  arises  in  connection  with  the  following  problem. 
Consider  an  experimental  situation  without  any  means 
of  investigating  it  except  by  performing  a  sequence  ol 
operations,  each  of  which  restricts  the  range  of  opera¬ 
tions  which  can  follow  it,  in  such  a  way  that  the  sequence 
eventually  terminates.  The  problem  is  to  find  out  what 
can  be  done  about  the  whole  class  of  situations  thus 
characterized. 
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[Cambridge  Language  Research  Unit  (Gt.  Brit. )] 

THE  THEORY  OF  THE  YELLOW  LINE,  by  D.  S. 

Linney.  Apr.  1965,  lip.  incl.  dlagrs.  (Bound  with 
^  AF08R-65-1883,  AD  625488)  [AF  EOAR-64-83| 

Unclassified 

This  report  contributes  to  the  logical  aspect  of  the 
mathematics  of  binary  hierarchical  algebra.  A  system 
is  proposed  which  presems  the  problem  as  the  objective 
element  and  the  solution  as  the  subjective  element. 


>  112  ' 
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Cambridge  Language  Research  Unit  (Gt.  Brit. ). 

A  CALCULUS  FOR  A  BOOTSTRAP  DYNAMICS,  by 
E.  W.  Bastin.  Jan.  1965,  30p.  incl.  diagrs.  table. 
(AFOSR-66-0415)  (AF  EOAR-65-78)  AD  637560 

Unclassified 

An  outline  and  conceptual  basis  are  presented  for  a  cal¬ 
culus  in  which  the  elements  are  a  finite  set  of  similar 
entities  capable  of  undergoing  interactions,  and  the 
process  of  bringing  2  elements  into  consideration  together 
constitutes  a  new  element  that  is  of  the  same  land  as  the 
original  ones  and  is  capable  itself  of  being  brought  into 
consideration  witn  the  members  of  the  first  set.  The 
elements  form  a  hierarchy  and  under  certain  conditions 
can  be  simply  ordered  so  that  the  sets  are  finite  and 
their  order  calculable.  The  simple  ordering  is  used  to 
describe  a  bootstrap  system  for  interactions  between 
particles  and  to  define  the  physical  quantity  of  time.  A 
relationship  between  levels  in  the  hierarchy  expresses 
the  recursive  nature  of  each  decision  by  using  ‘.he  total 
possible  number  of  decisions  at  each  level  as  the  alge¬ 
braic  basis  for  the  set  at  the  next  more  complex  level. 

The  system  accounts  for  dynamic  processes  in  terms  of 
discrete  interactions.  Its  non-formal  expression  is  re¬ 
lated  to  concepts  of  information  transfer 
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Cambridge  Language  Research  Unit  (Gt.  Brit. ). 

ESSENTIALLY  FINITE  CHAINS,  by  J.  C.  Amson  and 
A.  F.  Parker-Rhodes.  Sept.  13,  1965,  12p.  incl. 
tables.  (AFOSR-66-0423)  (AF  AFOSR-65-78) 

AD  637840  Unclassified 

A  sequence  whose  terms  begin  with  a  specific  term 
(the  originator)  and  whose  subsequent  terms  are  deter¬ 
mined  by  a  specific  iteration  procedure  (the  formulator) 
such  that  each  inherits  the  structure  of  its  precessor,  is 
called  a  chain.  Examples  are  given  to  clarify  the  mean¬ 
ing  of  "essentially.,"  The  paper  examines  a  number  of 
instances  in  which  an  essentially  infinite  chain  becomes 
essentially  finite,  and  gives  the  necessary  conditions  on 
the  dimensionality  of  the  originator  for  the  cliains  to  be 
essentially  finite  and  specifies  the  number  at  which  the 
chain  terminates.  Where  G  is  a  group  and  F  is  the  pro¬ 
cess  of  selecting  any  proper  subgroup  of  G,  the  modifica¬ 
tion  to  F  seems  largely  Independent  of  the  nature  of  G, 
except  that  G  should  have  finite  dimension,  which  permits 
explication  in  a  setting  of  finite  abelian  groups  and  their 
endomorphisms. 
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Cambridge  U.  Cavendish  Lab..  (Gt.  Brit. ). 

GROWTH  OF  BURNING  TO  DETONATION  IN  LIQUIDS 
AND  SOLIDS,  by  F,  P.  Bowden.  Aug.  1965,  7p.  (Rept. 
no.  7)  (AFOSR-65-1269)  (AF  EOAR-64-18)  AD  640138 

Unclassified 

Studies  were  made  of  the  growth  of  reaction  from  initia-- 
tion  through  burning  to  explosion  in  a  homogeneous  thin 


.Urn  d  nitroglyrerine  which  is  enclosed  between  2  flat 
i>olid  surfaces  and  initiated  at  its  center  by  an  electric 
spark.  Processes  leading  to  fragmentation,  deflagra¬ 
tion  and  detonation  were  followed  at  naec  framing  rates. 
This  report  illustrates  the  importance  of  habit  imper¬ 
fections  in  determining  the  sites  at  which  deflagration 
starts.  The  theoretical  work  was  concerned  with  stud¬ 
ies  of  the  explosion  process  from  the  viewpoint  of  ther¬ 
mal  explosion  theory,  and  covered  initiation  by  hot 
spots  d  various  geometries  corresponding  to  initiation 
by  light,  hot  wires,  plates  and  spheres  and  the  arrival. 
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Cambridge  U.  Cavendish  Lab.  (Gt,  Brit. ). 

GROWTH  OF  BURNING  TO  DETONATION  IN  LIQUIDS 
AND  SOLIDS,  by  F.  P.  Bowden.  May  1965,  5p.  (Rept. 
no.  6)  (AFOSR-65-1774)  (AF  EOAR-64-18)  AD  640137 

Unclassified 

A  detailed  investigation  is  being  made  d  deflagration  and 
grwoth  to  detonation  in  liquids  and  solids  with  special 
reference  to  the  role  of  small  discontinuities  in  promot¬ 
ing  sensitivity,  and  the  Deflagration,  Detonation  Transi¬ 
tion.  The  various  aspects  of  the  work  are  discussed 
separately.. 
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Cambridge  U.  Cavendish  Lab.  (Gt.  Brit. ). 

CAVITIES  AND  MICRO  MUNRO  JETS  IN  LIQUIDS: 

THEIR  ROLE  IN  EXPLOSIONS,  by  F..  P.,  Bowden  and 
M.  P.  McOnie.  [1965]  4p.  incl.  Ulus.  refs.  (AFOSR- 
68-0116)  [AF  EOAR-65-24]  AD  631103 

Unclassified 

Also  published  in  Nature,  v.  206-  380-383,  Api ..  24,  1965. 

Strong  evidence  supported  the  assumption  that  the  initu- 
tion  of  explosion  in  liquids  by  impact  or  by  shock  is  es¬ 
sentially  a  thermal  process..  A  small  region  of  the  ex¬ 
plosive  was  heated  to  a  temperature  at  which  fast  reac¬ 
tion  can  occur.  If  the  shock  is  very  powerful,  the  com¬ 
pressive  heating  of  the  liquid  itself  may  raise  the  tem¬ 
perature  to  a  sufficient  value.  The  shock  pressure  nec¬ 
essary  lor  this  may  be  very  high.  Pressures  of  this 
magnitude  are  reached  in  high  velocity  detonation  and 
serve  to  sustain  the  reaction.  For  mechanical  Impact 
and  moderate  shocks,  this  is  no  longer  true.  It  is 
necessary  for  some  discontinuity,  cavity  or  bubble  to  be 
present  in  the  liquid  so  that  the  energy  of  the  shock  can 
be  concentrated  in  this  region  and  a  localized  hot  spot 
can  be  formed.  These  discontinuities  also  influence  the 
growth  of  explosion  and  its  transformation  to  detonation 
They  may  be  present  originally  in  the  liquid  or  thrv  .nay 
be  form^  by  the  initiating  shock  or  by  the  developing 
explosion. 
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GROWTH  OF  BURNING  TO  DETONATION  IN  LIQUIDS 
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AND  SOLIDS,  by  F.  P.  Bowden.  Annual  summary  rept.. 
no.  8.  Nov.  1964-1965,  5p.  (AFOSR-C6-0408) 

(AF  EOAR-65-24)  AD  628915  UnclassUied 

A  high-speed  photographic  study  has  been  made  of  the 
initiation  of  explosive  liquids  (using  sparks  and  impact) 
and  of  single  crystals  cd  explosive  solids  (using  shock 
and  hot  wires).  The  physical  homogeneity  of  the  ma¬ 
terial  has  been  shown  to  have  a  marked  effect  on  its 
sensitivity.  Studies  of  the  iracture  of  inert  solids  has 
shown  the  importance  of  geometry  on  the  fragmentation 
process.  Various  branches  of  classical  explosion  theory 
have  been  extended.  (Contractor's  abstract) 
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''ambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

DISPERSION  THEORY  AND  THE  NUCLEAR  MANY- 
BODY  PROBLEMS,  by  C.  D.  Froggatt.  [1965]  [13lp. 
incl.  dlagrs.  (AFOSR-65-1757)  (AF  EOAR-63-79) 

AD  626356  Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  61:  303-315,  Jan. 

TMT - 

The  Hartree  self-consistency  equations  are  derived  as 
the  non-relatlvistic,  no-recoil  limit  of  the  dispersion 
analysis  of  nuclear  electromagnetic  form  factors  de¬ 
scribed  by  Eden  and  Goldstone.  A  class  of  internucleon 
potentials  is  found,  for  which  the  iterative  solution  of 
these  equations  is  convergent  and  retains  the  essential 
analyticity  properties  of  dispersion  theory.  (Contrac¬ 
tor’s  abstract) 
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Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.,  Brit. ). 

THE  PROBLEM  OF  CAUSALITY  IN  S-MATRIX  THEORY,, 
by  R.  J.  Eden  and  P.  V.-  Landshoff.  |1965''211p.  incI. 
diagrs.  refs.  (AFOSR-65-1782)  (AF  EOAi  33-79) 

AD  625357  Unclassified 

Also  published  in  Ann.  Phys.,  v.  31:370-390,  Feb. 

T5B5: 

The  problem  is  considered  of  introducing  space  and  time 
concepts  into  scattering  theory  with  a  view  to  stating  a 
causality  principle  from  which  it  may  be  possible  to  de¬ 
rive  analytic  properties  of  S-matrix  elements.  Prob¬ 
lems  are  raised  related  to:  (1)  partial  localization  of  in¬ 
teractions  in  space  so  that  noninteracting  terr.s  can  be 
separated  out;  (2)  partial  localization  in  time  so  that  ini¬ 
tial  and  final  states  can  be  separated  and  macroscopic 
time  become  meaningful;  (3)  the  use  of  negative  energy 
states  in  superpositions  to  form  wave  packets;  (4)  ap¬ 
proximations  to  multiparticle  S-matrix  elements  and 
their  relevance  to  simple  scattering  processes,  and  lim¬ 
iting  procedures  that  may  relate  experiments  to  the  con¬ 
ventional  S- matrix  elements. 


520 

Cambridge  U.  Dept,  of  ^plied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

L'NITARITY  AND  THE  EVALUATION  OF  DISCONTINUI¬ 
TIES.  m,  byD.  I.  Olive.  (1965]  [24 ]p.  incl.  diagrs. 
refs.  (AFOSR-65-1864)  ;AF  EOAR-63-79)  AD  626827 

Unclassified 

Also  publishc<l  in  Nuovo  Cimento,  Series  X,  v.,  37:. 
1422-1445,  .lune  1965. 

A  discussion  is  presented  which  summarizes  some  of 
the  evidence  of  the  S-matrix  theory  scheme  of  singulari¬ 
ty  structure.  A  study  is  presented  of  the  normal 
threshold  model  or  approximation  in  which  the  normal 
thresholds  are  the  only  singularities  considered.  The 
internal  consistency  of  the  model  is  investigated  by 
studying  a  discontinuity  scheme  for  the  model,  its  vari¬ 
ous  properties,  and  its  relation  to  the  physical  unitarity 
relations  and  crossing.  The  workings  of  the  multipar¬ 
ticle  unitarity  equations  are  shown  in  their  role  of  eval¬ 
uating  the  total  discontinuity.. 


521 

Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

AN  ANTISYMMETRIC  FORMULATION  OF  THE  OPTI¬ 
CAL  MODEL  POTENTIAL  AND  THE  EFFECT  OF  THE 
NUCLEAR  FORCE  RANGE,  by  F.  J.  Bloore.  [1965] 
[13lp.  incl.  diagr.  table,  refs.,  (AFOSR-65-1865) 

(AF  EOAR-63-79)  AD  626104  Unclassified 

Also  published  in  Nuclear  Phys. ,  v,  66'  217-229,,  Apr.  - 
May  KSSl 

It  IS  at  first  sight  plausible  that  the  comparatively  large 
range  of  the  nucleon-nucleon  force  may  considerably  re¬ 
duce  the  central  strength  of  the  real  part  U  of  the  optical 
potential  in  light  nuclei  below  the  value  obtained  inside 
heavy  nuclei.  This  effect  is  strongly  exhibited  in  the 
prescription  U  =  ■;  0|  Vl0>  which  arises  from  a  formula¬ 
tion  of  the  scattering  problem  which  treats  the  incident 
particle  as  distinguishable.  However,  this  prescrip¬ 
tion  overestimates  U  by  a  factor  5.  An  antisymmetric 
formulation  is  present^  which  suggests  a  new  non-local 
form  for  the  potential  U.,  In  this  formulation  the  factor 
5  is  removed.  This  non-local  potential  is  discussed  for 
infinite  nuclear  matter  and  for  a  finite  nucleus.  A  local 
potential  equivalent  to  the  non-local  potential  for  the  fi¬ 
nite  nucleus  is  introduced  by  means  of  the  Born  approxi¬ 
mation  but  the  results  are  inconclusive.  (Contractor's 
abstract) 
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Cambridge  U.  Dept  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

HIGH-ENERGY  BEHAVIOR  AT  FIXED  ANGLE  FOR 
THE  FIVE- POINT  FUNCTION  IN  PERTURBATION 
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THEORY,  by  J.  V.  Greenman.  [1965]  [ll]p.  inci.. 
diagrs.  (AFOSR-65-1866)  (AF  EOAR-83-79) 

AO  626359  Unclassified 

Also  published  in  Jour..  T.'-ys. ,  v.  6-  660-670, 

Apr..  1965. 

The  validity  c!  the  d-line  method  used  by  Halliday  in 
studying  the  high-energy  behavior  at  fixed  angle  of  the 
4-point  function  is  examined  in  detail.  This  is  carried 
out  within  the  context  of  determining  the  high-energy 
behavior  at  fixed  angle  for  the  5-point  function.  The 
leading  asymptotic  beiuvior  of  the  sum  of  all  planar  5- 
point  graphs  in  a  theory  at  fixed  angle  is  s'2..  (Con¬ 
tractor's  abstract) 
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Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

A  MODEL  REQUIRING  LIE  GROUP  SYMMETRIES,  by 
J.  C.  Polking.iorne.  [1965]  [8]p,  incl.  diagrs.  refs. 
(AFOSR-65-2183)  (AF  EOAR-63-79)  AD  625358 

Unclassified 

Also  published  in  Ann.  Phys. ,  v.,  34-  153-160,  Aug.  1965. 

‘  Cutkosky’s  model  of  vector  me.sons  in  .mutual  interaction 
IS  rediscussed  and  extended  by  the  introduction  of  further 
liarticles.  The  dynamical  picture  used  is  one  based  on 
the  generation  of  Regge  poles  in  scattering  amplitudes  in 
perturbation  theory.  It  is  found  that  particles  of  spin 
less  than  one  must  belong  to  representations  of  the  Lie 
group  of  which  the  vector  mesons  form  the  adjoint  repre- 
senUtion.  It  is  also  found  that  the  strength  of  the  inter¬ 
action  of  the  lower  spin  particles  is  determined  by  the 
strength  of  the  mutual  interaction  of  the  vector  mesons, 
at  least  in  the  approximation  discussed.  (Contractor's 
abstract) 
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Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

ANALYTIC  PROPERTIES  OF  PARTIAL-WAVE  AMPLI¬ 
TUDES  FOR  PRODJCTION  PROCESSES,  by  J.  G. 
Cordes.  [1965]  [12]p.  incl.  diagrs.  table.  (AFOSR-65- 
2784)  (AF  EOAR-63-79)  AD  629244  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  39:  157- 
168',  Sept.  1,  1965. 

The  singularities  present  on  the  physical  sheet  in  a  par¬ 
tial-wave  projection  of  the  5-point  function,  due  to  nor¬ 
mal  thresholds  in  crossed  channels,  are  determined. 

The  problem  of  obtaining  cut-plane  aralyticity  in  a  single 
variable  for  the  partial-wave  amplitude  is  discussed. 
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Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit  ). 


TRIANGLE  GRAPH,  AS  A  FUNCTION  OF  INTERNAL 
MASS,  by  I.  J.  R.  Aitchison  and  C.  Kacser.  [1965] 

13p.  incl..  diagrs.  refs.  (AFOSR-66-0482)  (Sjionsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  EOAR-63-79  and  National  Science  Foundation) 

AD  630519  Unclassified 

The  triangle  graph  for  3-body  production  or  decay  proc¬ 
esses  is  considered  as  a  function  of  an  internal  mass. 
The  discontinuities  of  the  graph  with  respect  to  this 
variable  are  of  sjiecial  importance,  smce  they  form  the 
kernel  of  the  integral  equation  which  determines  all  re¬ 
scattering  effects  due  to  competing  2-body  final-state 
interactions.  The  main  part  of  the  kernel  is  given  by 
one  particular  discontinuity,  and  this  is  recalculated 
here  by  dispersion  methods  which  are  basically  well 
understood.  The  result  agrees  with  that  previously 
found  by  the  use  of  Cutkosky's  rules  supplemented  by 
some  techniques  of  homology  theory.  It  is  gratifying 
that  the  result  can  be  obtained  by  relatively  straight¬ 
forward  methods;  ana  that  Cutkosky's  rules  can  iixieed 
be  used  for  calculating  the  discontinuity  in  an  internal 
mass  variable.  A  by-product  of  the  calculation  is  a 
prescription  for  calculating  the  discontinuity  of  the 
graph  in  a  given  channel  from  a  single-variable  repre¬ 
sentation  of  it  in  a  crossed  channel  Afiplications  to  3- 
particle  processes  are  mentioned.  (Contractor's 
abstract) 
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Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

ON  THE  COM.OLETE  UNITARITY  EQUATIONS  FOR 
PION-PION  SCATTERING,  by  M.  M.  Broido.  [1965] 

7p.  incl.  diagrs.  refs.  (AFOSR-66-0808)  (AF  EOAR- 
63-79)  AD  639310  Unclassified 

Also  published  in  Jour.  Math..  Phys.,  v..  6:  1702-1708, 
Nov.  1965^ 

The  off-the-mass-shell  equations  for  pion-pion  scatter¬ 
ing  in  the  lowest  approximation  of  the  complete  unitarity 
formalism  of  Taylor  are  discussed.  It  is  shown  that  if 
the  vertex-function  renormalization  constant  is  taken  to 
be  zero,  the  equations  have  no  (nonzero)  solution.  These 
equations  are  equivalent  to  certain  bootstiap  equations, 
which  thus  also  have  no  solution.  Both  systems  are  dis¬ 
cussed  in  the  case  where  the  renormalization  constant 
is  not  put  equal  to  zero.  (Contractor's  abstract) 
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Cambridge  U.  Dept,  of  Applied  Mathema*'  '  ...id 
Theoretical  Physics  (Gt.  Brit. ). 

HIGH-ENERGY  BEHAVIOUR  OF  FEYNMAN  AMPLI¬ 
TUDES,  by  B.  Hamprecht.-  [1965]  19p.  incl.  diagrs. 
refs.  (AFOSR-66-0809)  (AF  EOAR-63-79)  AD  639312 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  40-  542- 
559,  Nov..  1965. 


SINGULARITIES  AND  DISCONTINUITIES  OF  THE  A  method  that  is  more  general  than  existing  ones  is 
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developed  for  the  determination  of  the  coefficient  of  the 
leading  term  in  the  high-energy  expansions  of  an  arbi¬ 
trary  Feynman  integral.  Some  of  the  discussion  is  re¬ 
stricted  to  the  case  of  heavy  bosons  having  a  <.^-intorac- 
tion,  but  it  can  be  generalized  to  cover  other  types  of 
Feynman  integrals  as  well.  (Contractor's  abstract) 


528 

Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. )., 

MIXING  OF  REGGE  POLES  .AND  CUTS  IN  A  FIELD- 
THECmy  MODEL,  by  A.  R.  Swift.  [1965]  [10]p.  mcl. 
diagrs.  refs.  (AFO6R-66-0812)  (AF  EOAR-63-79) 

AD  639318  Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.,  6;  1472-1481, 
Oct.  1985. 

The  Regge  poles  generated  by  ladder  diagrams  in 
theory  are  mixed  with  the  moving  cuts  generated  by  a 
class  of  nonplanar  graphs  containing  an  internal  ladder.. 
Since  the  contribution  from  the  cut-generating  diagram 
is  of  order  t'^ln  mt,  where  t  is  the  asymptotic  variable, 
the  t'^  behavior  of  the  pure  ladder  graphs  is  examined 
and  the  trajectory  of  the  Regge  pole  near  1  =  -  2  is  cal¬ 
culated.  The  Mellin  transform  method  is  u.sed  through¬ 
out.  The  transformed  amplitude  corresponding  to  a 
single  cut  insertion  is  given  by  a  product  of  the  form 
pole-cut-pole,  where  it  is  only  the  second  Regge  trajec¬ 
tory  that  mixes  with  the  cut.  The  cut  itself  depends  on 
the  leading  trajectory.  This  result  substantiates  the 
predictions  as  to  form  of  other  work  based  on  unitarity, 
but  differs  in  that  the  cut  and  pole  depend  on  different 
trajectory  functions.  Finally,  multiple  insertions  of  the 
cut  diagrams  are  shown  to  generate  an  amplitude  with  2 
moving  poles  on  each  sheet  of  the  cut.  (Contractor's 
abstract) 
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Cambridge  U.  [Dept,  of  Applied  Mathematics  and 
Theoretical  Physics]  (Gt.-  Brit  ). 

THREE  PARTICLE  SINGULARITIES  IN  SCATTERING 
AMPLITUDES,  by  D.  Branson.  [1965]  [22]p.  mcl. 
diagrs.  refs.  (AFOSR-66-1491)  (AF  EOAR-63-79) 

AD  639313  Unclassified 

Also  published  in  Ann.  Phys. ,  v.  35;  351-372,  Dec.,  1965 

As  a  preliminary  to  a  study  of  the  3  particle  case,  a  de¬ 
tailed  discussion  is  given,  within  the  framework  of  the 
S-matrix  postulates  ef  umtarity  and  analyticity,  of 
methods  of  defining  "reduced”  2-particle  scattering  am¬ 
plitudes  that  lack  the  2-particle  singularity;  the  extension 
to  the  multichannel  case  is  briefly  described.  The  same 
methods  are  used  to  remove  one,  2-,  and  3-partlcle 
physical  threshold  singularities  from  a  3-particle  scat¬ 
tering  amplitude.  Using  a  causality  argument,  a  derive- 
tion  is  given  of  the  Ic  prescription  for  all  these  singu¬ 
larities..  (Contractor's  abstract) 
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Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.,  Brit. ).. 

ON  POLYNOMIAL  SYSTEMS  IN  A  BANACH  RING,  by 
J.  G.  Taylor,  [1965]  [4]p.  (AF  EOAR-63-79) 

Unclassified 

Published  in  Jour.  Math.  Phys.,  v.,  6;  1148-1151, 

July  1965. 

Equations  on  Banach  rings  (algebras)  which  are  of  poly¬ 
nomial  form  are  defined  and  discussed.  Proof  is  ottered 
for  a  local  uniqueness  theorem  for  the  homogeneous 
case,  and  an  jxis-ence  and  local  uniqueness  theorem  for 
the  nonhomogeneo,is  case.  In  order  to  apply  these  re¬ 
sults  to  the  equations  of  Lagrangian  quantum  field  theory 
it  IS  necessary  to  extend  the  concept  of  a  ring  to  that  of 
an  n-ring.  The  resulting  theory  is  applied  to  a  simple 
model  equation  arising  in  quantum  field  theory.  (Con¬ 
tractor’s  abstract) 


531 

Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

A  PROOF  OF  NAKANISHI'S  INEQUALITY,  by  J.  B. 
Boyling.  [1965]  [3lp.  mcl.  diagr..  (AF  EOAR-63-79) 

Unclassified 

Published  in  Jcur.  Math.  Phys.,  v.  6'  1469-1471, 

octrmsr 

Nakanishi's  conjectured  Inequality  for  the  coefficients 
of  the  external  masses  and  invariants  in  the  Feynman 
denominators  for  scattering  processes  is  proved  by  a 
determinantal  method  suggested  by  the  analogy  between 
Feynman  diagrams  and  electrical  networks.  (Contrac¬ 
tor's  abstract) 
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Cambridge  U.  Dept,  a  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

THE  RELATION  BETWEEN  THE  REAL  PARTS  OF  THE 
NUCLEON  AND  THE  DEUTERON  OPTICAL  POTEN¬ 
TIALS,  by  F.  J.  Bloore.  [1965]  [7]p.  mcl.  diagrs 
(AF  EOAR-63-79)  Unclassified 

Published  m  Nuclear  Phys. ,  v,  68'  298-304,;  June  1965 

A  relation  is  given  between  the  real  parts  of  the  optical 
model  potentials  for  nucleons  and  deuterons  in  infinite 
nuclear  matter.  These  potentials  are  expressed  in  terms 
of  the  nucleon-nucleon  potential  using  a  formalism  in 
which  the  identity  of  the  constituent  particles  is  taken 
into  account  in  a  properly  antisymmetric  way.  It  is  con¬ 
firmed  that  the  potential  experienced  by  a  deuteron  of  in¬ 
cident  energy  E  is  almost  twice  the  potential  experienced 
by  a  nucleon  of  incident  energy  1./2  E.  When  reasonable 
internucleon  force  parameters  are  used,  the  theoretical 
nucleon  potential  turns  out  to  be  rather  too  small  (Con¬ 
tractor's  abstract) 
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Camhriuge  U.  Dept,  of  Applied  Mathematice  and 
Theoretical  Physics  (Gt.  Brit. ). 

STRONG  COUPLING  CALCULATICW  FOR  THE  SCAT¬ 
TERING  OF  NEUTRONS  BV  CARBON,  by  F..  J.  Bloore 
and  S.  Brenner.  [1965]  (17]p.  incl.  diagrs.  table,  refs, 
(AF  EOAR-63-79)  Unclassified 

Published  in  Nuclear  Phys, ,  v.  69:  320-336,  July  1965., 

The  validity  of  the  optical  niudel  and  distuned  wave  ap- 
pruximation  for  the  scattering  of  nucleons  from  a  nucleus 
when  the  elastic  and  inelastic  clianneis  are  strongly 
coupled  is  considered.  The  strong  coupling  method  is 
applied  to  the  scattering  of  14-mev  neutrons  from  car¬ 
bon  and  the  results  show  that  the  coupling  terms  affect 
the  shapes  of  both  the  elastic  and  inelastic  differential 
cross  sections.  No  systematic  search  for  a  best  fit  was 
made  as  the  complex  potential  used  contains  no  spin- 
orbit  term.  A  good  fit  to  the  data  was  obtained  at  for¬ 
ward  angles  and  the  results  suggest  that,  with  a  spln- 
orbit  term  included,  the  method  could  yield  satisfactory 
results  at  all  angles.,  (Contractor's  abstract) 
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Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

HIGH-ENERGY  BEHAVIOUR  OF  PRODUCTION  AMPLI¬ 
TUDES  IN  PERTURBATION  THEORY,  by  J.  C. 
Polkmghorne.  [1965]  [9]p.  incl.  diagrs.  (AFOSR-65- 
1846)  (AF  EOAR-65-36)  AD  626108  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  36: 
557'-865,  Apr.  1965. 

A  unified  method  for  extracting  the  high  energy  behavior 
of  production  amplitudes  in  perturbation  tlieory  is  de¬ 
veloped  with  the  aid  of  Mellin  transforms.  A  wide  range 
of  limits  is  evaluated  including  that  possible  in  the  phys¬ 
ical  region.  Although  the  remaining  limits  are  not  phys¬ 
ically  realizable  they  are  important  because  they  would 
determine  subtraction  procedures  in  an  eventual  dis¬ 
persion  theory  of  production  processes.. 


,535 

[Cambridge  U.  Dept.,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. )] 

THE  FROISSART-GRIBOV  CONTINUATION  AND  REG- 
GEON  UNITARITY  CONDITIONS.  I,  by  J.  C. 
Polkinghorne.  [1965]  [7]p.  incl.  diagrs.,  refs, 

(AF  EOAR-65-36)  Unclassified 

Published  in  Jour.-  Math.  Phys,,  v.  6:  1960-1966,  Dec. 
1965: 

An  identity  is  derived  which  is  useful  in  the  discussion 
of  unitary  integrals.  It  Is  used  to  discuss  single  Regge 
pole  insertions  in  the  Froissart -Gribov  continuation  and 
with  the  help  of  perturbation-theory  nnxieis  a  derivation 
IS  given  of  reggeon  umtarity  cuntTtions,  The  general 


form  suggested  by  Gribov,  Pomeranchuk,  and  Ter- 
Martirosya.'i  is  confirmed.  Finally  cancellation  mecha¬ 
nisms  are  discussed  and  their  relation  to  the  mecha¬ 
nism  generating  Regge  poles  is  emphasized.  fContrac- 
tor's  abstract) 


526 

Cambridge  U.  Dept,  of  Zoology  (Gt.,  P’'it. ). 

BIOLOGICAL  CLOCKS  AND  THEIR  INTERACTION  IN 
INSECTS,  by  J.  Harker.  Final  rept.  Nov.  1,  1965 
[35^.  Incl.  Ulus,  diagrs.  tables,  refs.  (AFOSR-66- 
1478)  (AF  EOAR-64-14)  AD  635770  Unclassified 

The  research  described  in  this  report  falls  into  four 
sfctions:  (a)  Histological  investigations  into  the  activity 
of  the  neurosecretory  ce'.is  n,  ,he  cocki'oach  suboeso- 
phageal  ganglion  show  tnat  no  clear  changes  occur  in  the 
stainable  secretory  material  In  these  cells  to  parallel 
the  animal's  circadian  locomotor  activity  cycle.  The 
nuclei  of  some  ol  these  cells  showed  a  possible  circa¬ 
dian  cycle  of  change  In  volume.,  (b)  A  method  of  bioaa- 
saying  pharmacologically  active  extracts  of  cockroach 
tissu.'s  was  set  up.  After  initial  trials  it  was  con¬ 
sidered  (hat  the  necessary  further  development  of  (he 
apparatus  was  not  warranted.,  (c)  Operations  on  the 
nervous  system  of  cockroaches  confirmed  that  the 
clo-'k  mechanism  controlling  the  activity  cycle  could 
function  without  direct  nervous  connection  between  the 
sub-oeosophageal  ganglion  and  the  corpora  cardiaca. 

(d>  The  rate  of  development  of  Drosophila  pupae  is  af¬ 
fected  by  factors  following  a  circadian  rhythm.  The 
form  of  the  rhythm  is  determined  by  both  light-on  and 
light-off  signals,  but  the  timing  of  the  rhythm  is  deter- 
minea  by  the  two  signals  acting  independently  of  each 
other..  The  circadian  rhythm  of  eclosion  of  Drosophila 
cultures  is  shown  to  be  the  result  of  the  summation  of 
different  individual  rhythms  of  development  at  earlier 
stages.  (Contractor's  abstract) 
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Canterbury  U.  [Dept,  of  Chemistry]  Christchurch 
(New  Zealand). 

GAS  PHASE  REACTIONS,  by  L.  F.  Phillips,  [Final 
rck.  [Mar.  1965,  3p.  (AFO6R-65-0676)  (AF  AFOfiR- 
6.  264)  AD  615176  UnclassUii.Kl 

Study  is  made  of  selected  gas-phase  reactions  of  atoms, 
ions,  and  simple  molecules  and  radicals,,  with  particu¬ 
lar  reference  to  the  chemistry  of  the  upper  atmosphere. 
Both  photometric  and  mass-spectrometric  investiga¬ 
tions  include  the  photo-dissociation  of  thallium  iodide  by 
recombining  nitrogen  atoms,  the  excitation  of  lead  atoms 
by  recombining  H  and  OH,  and  the  excitation  o(  thallium 
atoms  by  recombining  H  atoms.  The  mass-spectro- 
metric  work  includes  kinetic  studies  of  lon-molecule  re¬ 
actions  in  flames  and  of  atom  reactions  involving  car- 
bon-compuund  species  (such  as  methane)  whieh  are  pres¬ 
ent  in  the  upper  atmosphere,  and  also  electron  impact 
studies  ol  short-lived  spee'es 
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Cai.*erbury  U.  Dept.  a£  Chennlstry,  Christchurch 
(New  Zesbnd). 

THE  LlFETflME  OF  THE  A.  3£+y  STATE  OF  Nj.  by 
L.  F.  Phillips.  [19851  tliagrs.  table,  refs.. 

(AFQ6R-85-I440)  (Sponsored  jointly  by  ,A:r  Force 
OCfice  ot  Scientific  Research  under  AF  AFOSR-63-264 
and  the  New  Zealand  Research  Coinm. )  AD  622738 

UncUssUied 

Also  published  in  Canad.  Jour.  Chem. ,  v.  43:  389-374. 
Ftb.  mS.” 

The  decay  (d  the  blue  cniission  from  the  active  nitrogen- 
Iodine  flame  has  been  n'casured  at  iodine  pressures  down 
to  1. 4  X  tO'^  torr.;  Extrapolation  of  the  decay  rate  to 
zero  iodine  pressure  yields  a  value  of  0. 89  a  0. 41 
s"*  for  the  lirst-order  rate  constant  :n  absence  of  iodme, 
corresponding  to  a  mean  lifetime  of  1. 1  s  for  the  A. 
state  of  N2-  The  rate  constants  for  the  reactions  N  > 

Lj  -  NI  *  I  and  N2(^E*)  +  Ij  '  *  *2***'® 

X  10-*^  e.'gi  (-68  ±  34/P.T)  and  (8. 3  t  1.  2)  x  lO'*^  cm® 
molecule'*  s'*  respectively.,  (Contractor's  abstract) 
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Canterbury  0.,  Dept,  erf  Chemistry.,  Christchurch 
(New  Zealand). 

MASS-SPECTROMETRIC  STUDIES  OF  ATOMIC  REAC¬ 
TIONS.  V.  THE  RFJlCTlON  OF  NITROGEN  ATOMS 
WITH  NOj,  by  D.  F.,  Phillips  and  K.  I.  SehiH.  [19651 
[4lp.  Incl.  Ubles.  (AFOSF.-05-2333)  (AF  AFOSR- 
63-264)  AD  629665  UnciassUieU 

.\lso  published  in  Jour.  Chem.  Phys. ,  v,  42:  3171-3174, 
May  1;  1985, 

The  reaction  of  N  atoms  with  NO^  was  studied  in  a  fasi 
flow  system,  using  a  mass  spectrometer  to  monitor  the 
composition  of  the  reaction  mixture.  The  rate  constant 
for  removal  of  NO2  by  N  was  tound.  By  a  cojiibintd 
mass-spectrometrlr.  and  pibatometric  method  the  rela-. 
live  co.'itrlbctions  of  the  different  primary  reactions 
were  detiTmlnod  as  follows  (errors  shown  are  svamiard 
devianuns);  w  +  NO2  +  O  l0.,43  r  0.04),  N  + 

NOj  "»  2NO  (0.  33  ±  f,  07),  N  -  NO.^  -J  Nj  i  Oj  !0. 10  * 

0, 12),  K  *  NO„  -»  ►  20  (0. 13  t  0.  il). 

A  b 
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Canterbury  U.  Dcp*.  of  Chemistry,  Christchurch 
(New  Zealand). 

DIRECT  OBSERVATION  OF  NITUOGl  N  MOLE¬ 
CULES  IN  THE  N-1,  FLAME,  by  D.  !.,  Walton,  M.  t., 
McEwan,  and  L.  F.;  Phillips.  ;J9R5|  2p.  (AFOBR-66- 


0590)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AF06R-65-264  and  New  Zea¬ 
land  Research  Comm. )  AD  632773  Unclassified 

Also  published  in  Canad.  Jour..  Chem. ,  v.  43:  3095- 
3396,  Nov.  1965. 

The  reaction  of  active  nitrogen  with  iodine  produces  r  .< 
energetic  metastable  species.  In  this  paper,  direct 
evidence  that  this  species  is  the  A-state  triplet  sigma 
nitrogen  molecule  obtained  by  observing  absorption  trf 
the  nitrogen  first  positive  bands  by  the  reaction  flame. 
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Canterbury  U..  Dept,  of  Chemistry,  Christchurch 
(New  Zealand). 

USE  OF  THE  Li-LiOH  METHOD  FOR  MEASURING  THE 
CONCENTRATION  OF  HYDROGEN  IN  LOW-TEMPERA- 
TORE  FLAMES,  by  M..  J.  McEwan  and  L.  F.  Phillips. 
(19651  (21p.  incl.  table.  (AFOSR-66-1016)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-63-264  and  New  Zealand  Research  Comm. ) 
AD  635444  Unclassified 

Also  published  in  Combustion  and  Flame,  v.  9:  420- 
421,  Dec.  1365. 

The  concentration  of  H  atoms  in  flames  has  been  meas¬ 
ured  with  an  accuracy  of  5  to  10%.  The  method  is 
based  on  the  equilibrium  bet'ween  H  atoms  and  LiOH. 
The  proportion  of  free  Li  in  the  flame  is  measured  by 
atomic  absorption,  rather  than  emission,  in  order  to 
obtain  good  results  even  in  flames  cooler  than  1600°K. 
Values  of  the  equilibrium  constant  are  listed  for  vari¬ 
ous  temperatures. 
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Carnegie  Inst,  of  Tech.  |Dept..  of  Computer  Science] 
Pittsburgh,  Pa.. 

SYNTAX  ANALYSIS  BY  A  PRODUCTION  LANGUAGE, 
by  A.  Evans,  .Jr.  1965,  159p.  incl.  tables,  refs. 
(AFOSR-67-C254)  (SD-146)  AD  625465 

Unclassified 

Proofs  tliat  2  specific  translation  algorithms  operate 
correctly  are  presented.  Suggestions  are  given  for  the 
application  of  the  techniques  developed  to  translation 
algorithms  considerably  more  complex  than  those  given. 
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Carnegie  Inst,  of  Tech.  |Dept.  of  Computer  Science] 
Pittsburgh,  Pa. 

DESIGN  OF  THE  G-21  MULTI- PROCESSOR  SYSTEM, 
by  J.  T.  Quatse.  [19651  [34)p.  incl.  diagrs.  (AFOSR- 
67-0257)  {SD-146)  AD  804037  Unclassified 

During  the  summer  of  1963,  a  multi-processor  version 
of  the  CPC  (Control  Data  Corp. )  G-20  (the  G-21)  was 
developed  for  the  Computation  Center  of  Carnegie 
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Institute  of  Technology.,  The  purpose  was  to  double  the 
memory  capacity  and  processing  speed  of  the  existing 
G-20  system.  Since  then,  the  system  has  continued  to 
evolve  as  the  needs  of  the  Computation  Center  continue 
to  grow..  The.  purpose  of  this  paper  is  to  describe  the 
memory  control  electronics  which  underlie  memory 
time-sharing.  The  important  related  engineering 
problems  are  discussed  in  the  terms  of  the  current 
G-21  system. 
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Caiiiegie  Inst.,  of  Tech.  [Dept,  of  Computer  Science] 
Pittsburgh,  Pa., 

SOME  STUDIES  IN  GAME  PLAYING  WITH  A  DIGITAL 
COMPUTER,  by  T.  G.  Williams.  July  1965  [131  ]p. 
incl.  diagrs.  tables.  (AFOSR-67-0258)  (SD-146) 

AD  634821  Unclassified 

The  program  d'  scribed  in  this  dissertation  is  designed 
to  play  a  large  number  of  common  board  and  card  games. 
To  play  a  game  in  this  system,  it  is  necessary  to  de¬ 
scribe  Lie  objects  used  in  playing  the  game  and  the  rules 
of  the  game  to  the  system.  Each  object  used  in  the  game 
IS  represented  by  a  symbol.  The  properties  of  that  object 
are  kept  on  a  property  list  associated  with  that  symbol. 
The  rules  of  the  game  are  represented  by  a  sequence  <£ 

'  "if-then"  statements.  Each  situation  and  each  action  is 
described  in  terms  of  a  primitive  function  of  the  system.. 
This  system  contains  a  fairly  efficient  general  search¬ 
ing  routine  which  will  perform  most  of  the  searching 
necessary  lor  any  of  the  common  board  games.  This 
routine  contains  some  useful  automatic  methods  for  us¬ 
ing  the  results  o'  past  searches  to  reduce  the  amount  of 
searching  actually  done.  An  analysis  of  the  concepts 
needed  to  play  various  classes  of  games  shows  that  only 
a  few  fundamental  abilities  are  needed  to  play  most  of 
the  common  games.  These  abilities  are  included  in  the 
system.  (Contractor's  abstract,  modified) 
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[Carnegie  Inst,  of  Tech.  Dept,  of  Computer  Science, 
Pittsburgh,  Pa.,] 

SOL-20,  by  G.  J.  Hansen.  Apr.,  1965  |47li).  (AFOSR- 
67-2516)  (SD-146)  AD  660885  Unclassified 

This  manual  is  a  supplement  to  the  original  article  A 
FORMAL  DEFINinON  OF  SOL  by  Knuth  and  McNeley. 
The  version  of  SOL  described  here,  known  as  SOL-20, 
was  implemented  by  procedures  written  in  Algol-20  and 
G~20  machine  languages.  It  is  the  purpose  of  this  docu¬ 
mentation  to  describe  in  detail  exact  differcnce.s  and 
changes  in  syntax  between  SOL  and  SOL- 20.  With  some 
limitations,  the  full  power  of  ALGOL-20  (the  local  Car- 
negie-Mellon  University  version  of  the  international 
language  ALGOL-60)  is  available  for  programming  In 
SOL-20.  A  SOL-20  pre^ram  is  written  using  SOL-20 
system  procedures  which  implement  SOL  declarations, 
expressions,  relations  and  statements 
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Carnegie  Inst.,  of  Tech.  [Dept,  of  Computer  Science] 
Pittsburgh,  Pa. 

PARAMETER  IDENTIFICATION  IN  CONTINUOUS  DY¬ 
NAMIC  SYSTEMS,  by  A.  Lavi  and  J.  C.  Strauss. 

[1965]  [13]p.  incl.  tables,  refs.  (SD-146) 

Unclassified 

Presented  at  Symposium  on  Automatic  Control;  Systems 
Science,  Cybernetics;  Human  Factors,  New  York, 

Mar,  22-26,  1965. 

Published  in  IEEE  Internat'l.  Conv,  Rec. ,  Pt.  6,  49- 
61,  1965: 

A  practical  computational  procedure  is  developed  for 
the  identification  of  the  unknown  stationary  parameters 
in  a  nonlinear  differential  equation  model  cf  a  continu¬ 
ous  dynamic  system.  This  procedure  employs  the  quasl- 
linearization  technique  of  Bellman  and  Kalaba  to  reduce 
the  implicit  nonlinear  multipoint  boundary  value  prob¬ 
lem  to  a  convergent  sequence  cf  linear  problems.  A 
solution  IS  presented  for  the  resulting  linear  multi¬ 
point  boundary  value  problem  which  employs  multiple 
linear  regression  to  suppress  data  noise  and  alleviate 
um-'ieness  difficulties.  An  example  of  the  application 
of  ;ie  identification  procedure  to  the  nonlinear  pendu¬ 
lum  equation  is  presented  and  discussed.  In  addition, 
an  appendix  is  included  which  states  and  proves  several 
basic  theorems  on  the  convergence  properties  of  the 
quasilmeanzation  technique. 
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Carnegie  Inst,  of  Tech.  (Deii*,  of  Mathematics] 

Pittsburgh,  Pa, 

UNIFORMLY  NON-1^^'  ORLIC/ SPACES,  by  K. 
n 

Sundaresan.  [1965]  [8]p.  (AFO6R-66-2024)  (AF 
AF06R-62~414)  AO  643056  Unclassified 

Also  published  in  Israel  Jour,  Math.,  v.  3:  139-146, 
Sept.:  1965. 

A  characten-ation  of  uniformly  non-1^^^  Orlicz  space 

18  obtained  intrinsically  in  terms  of  the  Young  function 
determining  the  Orlicz  space.  It  is  shown  that  a  uni¬ 
formly  non-1^*^  Orlicz  space  is  reflexive.  (Contrac¬ 
tor  s  abstra  ct? 
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Carnegie  Inst,  of  Tech.  Dept,  of  Mathematics, 

Pittsburgh,  Pa, 

A  DIFFERENTIAL  INEQUALITY,  by  Z.  Nehari.  [1965] 
[6]p.  (AFOSR-65-2152)  (AF  AFOSR-64-647)  AD  629866 

Unclassified 

Also  published  in  Jour,  D'Anal.  Math. ,  v.  14;  297- 

3^.'T9TS5: - 
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The  purpose  ol  this  report  is  to  prove  the  ioilowing  re¬ 
sult.  u  =  u(]^, . . . ,  have  three  continuous  deriva¬ 
tives  lor  r  <  K,i^=  +‘n>  ^  n{grad  u, 

grad  iu)  +  (&u)  ®  0  and  -  uAu?c-»,  where  &  denotes 
the  n-dimensionai  Laplace  operator.,  U  S  denotes  the 
n-sphere  at  radius  o  about  the  origin,  A  its  area  and 
dS^  its  surlace  element  then 

—  +{gradur  sc* — w-2 -  '  u*(R)v1S 

r2  r-c  R^a^  Si  ‘ 
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Carnegie  Inst.,  ot  Tech.  [Dept.,  of  Mathematics] 
Pittsburgh,  Pa., 

NQN-06CILLATICB1  CRITEPIa  FOR  Pi-TH  ORDER 
LINEAR  DIFFERENTIAL  E0UAT1C»JS,  by  Z.  Neham.. 
[1965]  (Qjp.  (AFOSR-66-0722)  (AF  AFOSR-64-647) 

AD  632330  Unclassified 

Also  published  ui  Duke  Math.  Jour. ,  v.  32'  607-616, 
tiec.  1^65. 

This  report  deals  with  proof  of  the  differentul  equation- 
Ly  p(x)y  0  where  we  get  a  positive  result  for  its 
solutions  where  there  is  no  irfin’ly  of  zeros  in  (O,*). 
Such  a  result  make  the  equatior  non-oscillatory.. 
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Carnegie  Inst,  of  Tech.  [Dept.,  of  Mathematics] 

Pittsburgh,  Bi. 

LOW  FREOUENCV  ACOUSTIC  OSCILLATIONS,  by  R.  C. 
MacCamy.  [1965]  8p.  (AFOSR-66-2138)  (AF  AFOSR- 
64-547)  AD  642976  Unclassified 

Also  publi.ihed  in  Quart.  Appl.  Math. ,  v,  23:  247-  255. 
5ct.  'RBST 

The  paper  concerns  interior  and  exterior  Dirichlet  and 
Neumann  problems  in  the  plane  for  the  equation  a  u  + 
k  u  =  0,  (E).  The  solution  to  the  equation  corresponds 
to  low  frequency  oscillations.  Many  of  the  resulting 
problems  can  be  solved  explicitly  a.sing  coiilornuU 
mapping. 

551 

Carnegie  mst.  of  Tech.  [Dept.,  of  Mathematics] 

Pittsburgh,  Pa.. 

RESULTS  FOR  A  QUASI-LINEAR  HYPERBOLIC  tX'UA- 
TION,  by  R.  C.  MacCamy  and  V.  J.  Mizel  [19651  2p. 
(AFOSR-66-2154)  (AF  AFOSR-64.  647)  AD  643151 

Unclassified 

Also  published  in  Proc.  Symposium  Appl.  Maih.  ,•  v  17; 
w;  f9«5: 

The  'oilowmi'  main  results  are  obtained  from  solutions 


ol  the  equation  (E)  ©“(u^i  U^^  on  the  semi-  infinite 

strip .S.  Whenever  the  inequality  (D  maxjj.  -  g 

0({)d{  holds,  (E)  has  no  smooth  (C  )  solution  satisfying 
(A),  (Bl,  (Ct  and  dtfi.nt-d  or.  all  of  S.  In  particular  (E) 
unlixe  un  =  u  has  no  smooth  periodic  solution  satis¬ 
fying  (A).  (Bh  (C)and  (2)  whenever  (I)  is  violated  there 
exists  on  certain  subregions  o(  S  a  unique  smooth  stable 
solution  of  (E)  satisfying  (Ai,  (B),  (C). 
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Carnegie  Inst.,  of  Tech.  (Dept,  of  Mathematics] 

Pittsburgh,  Pa. 

PAIRS  OF  CARLEMAN-TYPE  INTEGRAL  EQUATIONS, 
by  R.  C.  .MacCamy.  [19651  5p.  (AFOSR-66-2196) 

[AF  AFOSR-64-647’,  AD  643431  Unclassified 

Also  published  in  Proc.- Amer.  Math.  Soc. ,  v.  16. 
8’n^75.  Oct,'l965. 

This  .note  concerno  systems  ol  equations  of  the  type 

f(x)  *  f{t)(x-t)  *  dt  -  g(xl,  ;xi  '1.  The 

e  -1 

integral  is  the  Cauchy  principal  value.  Assume  that  g(xl 
IS  analytic  for  x  in  a  region  R  containing  the  line  seg¬ 
ment  ImX-C,  -1  s  X  s  -I  1.  Tne  idea  is  illustrated  by 
confining  tlie  problem  to  2  equations  and  to  the  case  of  a 
constant  matrix  a.  Let  H  denote  the  class  of  vector- 
valued  functions  f  -  (f]>f.^)  such  that  the  fi  are  Holder 

continuous  on  -1  <  x  ^  *  1  and  satisfy,  fj(x)  =  0{il  i 

a  ^  C* 

x)**  )  as  X  -•  ±  1  for  some  E  >  0.  The  main  theorem 

states  that;  (1)  if  del  (I-ia)  f  0  tne  system  ol  singular 
equations  possess  a  solution  f  <  H.  (2;  If  del  (1-ia)  -  0 
the  system  of  singular  equations  possess  no  solution 
unless  f  g  -  0. 
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Carnegie  Inst  of  Tech...  [Dep;.  of  Mathematics] 
Pittsburgh,  Pa. 

MIXED  BOUNDARY- VALUE  PROBLEMS  IN  THE 
PLANE.  byJ.  A.  Voytuk  and  R.  C.  MacCamy  11965] 
4p.  (AFOKn-66-2218)  (Sponsored  lointly  by  Air  Force 
cifice  of  Scientific  Research  under  AF  AFci8R-64-647 
and  National  Science  Foundation)  AD  643429 

Unclassified 

Also  nublished  in  Proc.  Amer,  Math.  Soc  ,  v.  16- 
^76-280,  Apr;.'T5)65. 

This  note  presents  an  existence  theorem  based  on  inte¬ 
gral  equations.  The  method  is  an  extension  of  the  solu¬ 
tion  of  the  Dirichlet  problem  by  simple  layers, 


Carnegie  Inst,  of  Tech.  [Dept,  of  Physics]  PilCsburgh,  Pa.. 

DECAY  OF  Cs*^®  (Abstract),  bvj.  L,  Power,  S.  Jha, 
andB.  Painiak.  |1965|  jl]p.  [AF  AFOSR-63-278] 

Unclassified 
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Presented  at  meet,  .g  ot  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr..  26-29,  1965., 

Published  in  Bull.  Amer.,  Phys.  Soc. ,  Series  II,  v.  10; 
441,  Apr.  26,  1965, 

The  decay  of  31 -h  Cs^^,  made  by  {a,  2n)  on  beryllium 
iodide  and  subsequent  chemical  separation,  has  been 
studied  by  a  .--ray  spectrometer,  a  cobicidence  scintil¬ 
lation  spectrometer,  and  a  Gc(Li)  spectrometer.  The 
following  y-rays  have  been  detected:  40,  92,  174,  280, 
320,  370,  410,  540,  580,  910,  and  950  kev  and  perhaps 
also  620,  680,  740,  780,  820,  and  865  kev  (complex). 
These  values  of  the  -—ray  energies,  combined  with  the 
results  of  coincidence  studies,  suggest  levels  in  Xe^^^ 
at  320,  410,  580,  950  kev  and  perhaps  also  at  660,  780, 
and  860  kev..  The  ratio  of  the  intensities  of  the  ■i'lO-  and 
410-kev  y-rays  have  been  estimated  to  oe  about  1..7.. 

The  results  ol  the  measurement  of  the  conversion  coeffi¬ 
cient  of  the  y-rays  and  that  of  lifetime  measurement  of 
the  410-kev  state,  now  in  progress,  are  tjscussed. 
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Carnegie  Inst,  of  Tech.  [Dept,  of  Physics]  Pittsburgh,  Pa, 

DECAY  OF  l'^^  (Abstract),  by  S.  Johnston  and  B. 
Patniak.  [1965]  (lip.  [AF  AFOSR-63-278) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.,  26-29,  1965. 

Published  in  Bull.  /■  ler.  Phy.s  Soc. ,  Series  II,  v.,  10: 
441, “Apr.  26,  1965. 

The  radiations  of  21-h  1*33  have  been  studied  with  the 
help  oi  a  ;-ray  spectrometer,  a  coincidence  scintilla¬ 
tion  spectrometer,  and  a  Ge(Li)  spectrometer.  y-Rays 
having  energies  of  530,  620,  710,  880,  1050,  1240,  and 
1300  kev  liave  been  detected.  In  coincidence  with  elec¬ 
trons  of  energy  greater  than  980-kev,  530-  and  670-kev 
y-rays  were  detected.  y-Rays  of  energies  530,  670, 

860,  and  1240  kev  were  observed  in  coincidence  with 
electrons  having  an  energy  greater  t.han  600  kev..  These, 
results  and  the  results  of  y-y  coincidence  studies  tenta¬ 
tively  suggest  levels  in  Xel33  at  530,  680,  1240,  1390, 
and  1580.  A  decay  scheme,  based  on  these  results  and 
studies  in  progress  is  presented. 
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Carnegie  Inst,  of  Tech.  [Dept,  of  Physics]  Pittsburgh,  Pa. 

DECAY  OF  La*32  (Abstract),  by  G.  Julian  and  S.  Jha, 
[1965]  [l]p.  [AF  AFOSR-03-278]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan,  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  10' 
82-83,  Jan7^7,  1965. 

4.  5-h  La*32  has  been  made  by  the  (p,  xn)  reaction  on 
natural  Ba  with  about  100-mev  protons  and  the  chemical 
separation  of  La  from  the  Ba  target.  The  radiations 


from  La*32  have  been  studied  with  U-doped  germanium 
detector  and  NaI(TD  scint'Ilation  detectors.  The  posi¬ 
tron  spectrum  was  found  to  have  an  end  point  of  3.  5 
mev.  The  following  v-rays  were  detect^:  470,  57ii, 
660,  870,  1040,  1220,  1600,  1920,  2120,  2450,  2680, 
and  3000  kev.  In  coincidence  with  the  positrons  of 
energy  greater  than  2  mev,  y-ravs  having  the  energy 
470,  570,  680,  620,  and  1040  ter/  were  observed.  In 
coincidence  with  the  470-kev  y-ray,  570-,  660-,  890-, 
1020-,  1230-,  1660-,  and  2000-kev  v-rays  were  ob¬ 
served.  470-  and  890-kev  y-rays  were  observed  in  co¬ 
incidence  with  the  680-kev  '  -ray.  A  decay  scheme  is 
presented. 
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Carnegie  Inst,  ol  Tech,  [Dept,  of  Physics]  Pittsburgh,  Pa. 

INELASTIC  o-PARTlCLE  SCATTERING  STUDIES  OF 
EVEN-EVEN  Se  ISOTOPES  (Abstract),  by  R.  W, 

Bercaw,  J.  S.  Vincent,  and  S.  Jha.  [1965]  Ji]p. 

[AF  AFOSR-63-278]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer,  Phys.  Soc. ,  Series  1!,  v,  10: 
541,  Apr,“26,  1965. 

The  inelasiic  scattering  of  42. 0-mev  a  particles  by  the 
isotopes  of  selenium,  76,  78,  80,  and  82,  has  been 
measured  with  100-kev  over-all  energy  resolution  by 
means  oi  silicon  detectors.  The  energies  of  the  1st  ex¬ 
cited  state  ol  Se‘®,  Se"^®,  and  Se®®  were  found  to  be  in 
good  agreement  with  earliest  measurements  by  (p,  p'). 
Coulomb  excitation,  and  other  measurements.  In  Se®3, 
the  1st  excited  state  was  found  at  0. 65  ±  0  05  mev  In 
disagreement  with  the  earlier  Coulomb- excitation  meas¬ 
urement.  The  Blair  phase  relation  supports  the  2*  as¬ 
signment  for  these  levels  in  all  these  isotopes.  A 
strong  inelastic  peak  whose  diffraction  patterns  is  in 
phase  with  the  elastic  group  was  found  in  these  isotopes 
at  2.45,  2.55,  2.  70  and  3.05  mev,  respectively,  indi¬ 
cating  that  these  levels  are  of  the  1st  octupole  vibra¬ 
tional  type. 
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Carnegie  Inst,  of  Tech.  Metals  Rese.irch  Lab. , 
Pittsburgh,  Pa, 

OPTICAL  PROPERTIES  OF  METALS  AND  ALLOYS,  by 
W.  R,  Bitler.  Final  rept.  Aug.  4,  1965  [57j).  Incl. 
illus.  diagrs.  tables,  refs.  (AFOSR-65-1843)  (AF  49- 
(638)478)  AD  625371  Unclassified 

The  object  of  this  investijation  was  to  determine  the  op¬ 
tical  absorption  coefficients  of  Cu,  Ni,  and  a  series  ol 
Cu-Ni  alloys.  Technical  difficulties  were  encountered 
in  analyzing  the  samples  for  thickness  and  composition 
by  the  x-ray  fluorescence  method.  These  difficulties 
were  resolved  by  the  following  changes  in  procedure, 
flash  evaporation  permitting  the  evaporation  of  previ¬ 
ously  prepared  alloys  of  known  composition,  epitaxial 
deposition  on  halide  .substrates,  and  subsequent 
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esminatim  by  electron  dtflraction  and  transmission 
microscopy.  Three  separate  papers  giving  detailed  de¬ 
scriptions  of  the  work  are  attached. 
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Case  Inst,  of  Tech.  Dept,  of  Chemistry,  Cleveland,  Ohio. 

DICHL(®0(PHTHALOCYANINO)SILICON,  by  M.  K. 
Lowery,  A.  J.  Starshak  and  others.  [1965]  [l]p. 
(AFOSR-65-0370)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)773, 
National  Science  Foundation,  and  Office  of  Naval  Re¬ 
search)  Unclassified 

Also  published  in  Inorg.  Chem. ,  v.  4;  128,  Jan..  1C65. 

This  report  gives  2  convenient  syntheses  for  dlchloro- 
(phthalocyanlno)sillcon,  PcSiCl^,  based  on  the  use  of 

ortho-cyanobenzamide  and  1,3-dlminosoindoline.  In 
addition,  the  techniques  are  given  for  the  recrystalliza- 
tlon  of  the  PcSiClo  and  its  facile  conversion  to 
PcSi(OH)2. 
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Case  Inst,  of  Tech.  [Dept,  of  Mathematics]  Cleveland, 

Oiio. 

ANALYSIS  OF  CATEGORICAL  DATA,  by  G.  E.  Haynam 
and  F.  C.  Leone.  [1965]  7p.  Incl.  diagrs.  tables. 
(AF08R-66-2671)  [AF  AFOSR-63-280]  AD  644377 

Unclassified 

Presented  at  meeting  of  the  Internat'l.  Assoc.  Statistics 
in  the  Physical  Sciences,  Berne  (Switzerland),  Sept.  16, 
1964. 

Also  publisned  in  Biometrika,  v.  52;  654-660,  1965. 

The  usual  method  of  testing  a  hypothesis  concerning 
categorical  data  is  to  compute  a  statistic  T,  which  is 
distributed  approximately  as  x^.  Acceptance  or  rejec¬ 
tion  depends,  of  course,  upon  the  critical  value(s)  of 
2 

X  .  The  exact  distribution  of  T  ander  several  different 
null  hypotheses  has  been  computed  for  both  one-way  and 
two-way  classifications.  These  resists  have  been  com¬ 
pared  with  those  obtained  from  the  x^  approximation,  in 
order  to  determine  when  the  approximation  is  valid. 
Further,  the  exact  power  of  the  T  test  has  been  com¬ 
puted  for  a  one-way  classification  with  fixed  alternatives. 
These  results  are  compared  with  those  obtained  from  a 
2 

non-central  x  approximation.  Comparison  of  true  and 
approximate  distributions  under  the  null  hypothesis  have 
been  made.  This  research  attempted  to  enlarge  the  in¬ 
formation  available  on  the  accuracy  of  approximations  to 
the  null  and  non-null  distributions  of  T.. 
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Case  Inst  of  Tech.  [Dept,  of  Mechanics]  Cleveland,  Ohio. 

MELTING  ABLATION  ABOUT  DECELERATING  SPHERI¬ 
CAL  BODIES,  by  S.  Ostrach  and  D.  C..  McConnell. 


[1965]  [22]p.  incl.  illus.  diagrs.  table,  refs.  (AFOSR- 
65-0924)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  AF  AF06R-65-194  and  National 
Aeronautics  and  Space  Administration)  AD  617013 

Unclassified 

Presented  at  AIAA  Second  Aerospace  Sciences  Meeting, 
New  York,  N.,  Y. ,  Jan.  25-27,  1965. 

Also  published  in  AIAA  Jour. ,  v.  3;  1383-1889,  Oct. 
1965.  - 

The  transient  melting  ablation  of  .i  'jlassy  material  is 
studied  both  analytically  and  experimentally.  The  pur¬ 
pose  of  the  present  investigation  is  to  extend  the  anal¬ 
yses  of  Ostrach  and  coworkers  by  examining  in  more 
detail  the  initial  period  of  melting,  by  re-examining  the 
thermal  boundary  condition  et  the  gas-liquid  interface, 
and  by  considering  a  spherical  body  because  of  its  rele¬ 
vance  to  the  tektite  problem;'  tektites  are  thought  to  have 
been  spherical  originally.  Presented  herein  are  a  per¬ 
turbation  analysis,  which  starts  from  the  initial  state  of 
conduction;  and  a  long-time  analysis,  which  starts  from 
time-independent  ablation.  The  results  of  these  analyses 
are  then  compared  with  the  results  of  experiments  con¬ 
ducted  in  a  vertical  wind  tunnel;  the  vertical  wind  tunnel 
makes  possible  the  simulation  of  the  deceleration  force 
that  acts  upon  a  re-entry  body.  On  the  basis  of  this 
comparison,  it  is  concluded  that  the  analysis  accurately 
predicts  the  salient  features  of  the  ablation  process; 
and  on  the  basis  of  experimental  observation,  a  possi¬ 
ble  mode  of  melt-wave  development  is  suggested.  The 
paper  concludes  with  comments  upon  the  relationship  of 
this  work  to  the  question  of  the  origin  of  tektites. 
(Contractor's  abstract) 
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Case  Inst,  of  Tech.  [Dept,  of  Mechanics]  Cleveland,  Ohio. 

THE  THERMAL  STABILITY  OF  COMPLETELY  CON¬ 
FINED  FLUIDS  INCLUDING  MAGNETOHYDRODYNAMIC 
EFFECTS,  by  M.  Sherman  and  S.  Ostrach.  June  1965 
[262 ]p.  incl.  diagrs.  tables,  refs.  (AFOSR-65-1455) 

(AF  AFOSR-65-194)  AD  621523  Unclassified 

The  current  researen  concerns  the  determination  of  the 
conditions  needed  to  induce  a  state  of  convetiive  motion 
in  a  fluid  where  a  constant  temperature  gradient  is  di¬ 
rected  parallel  to  a  body  force.  The  fluid  is  contained  in 
a  rather  arbitrary  region  bounded  by  rigid  walls.  The 
principle  of  exchange  of  stability  is  established  for  ar¬ 
bitrary  regions  with  a  generalized  thermal  boundary 
condition  on  the  bounding  walls.  The  thermal  stability 
pr'*!em  is  reduced  to  an  eigenvalue  problem  for  the 
critical  Rayleigh  number  (the  stability  criterion)  and 
then  is  reformulated  as  a  variational  principle.  A  meth¬ 
od  is  developed  for  estimating  upper  and  lower  bounds 
to  the  critical  Rayleigh  number  for  regions  in  which  the 
critical  Rayleigh  number  cannot  be  calculated  exactly. 

An  extension  of  tlie  thermal  stability  problem  to  include 
magnetohydrodynaniic  effects  is  presented.  H“re  the 
fluid  and  the  bounding  walls  are  electrical  conductors. 

A  constant  magnetic  field  is  applied  to  the  configuration. 
(Contractor's  abstract,  modifi^) 
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Case  Inst,  ol  Tech..  [Dept,  of  Mechanics]  Cleveland,  Ohio. 

A  STUDY  OF  CYCLONIC  TWO-FLUID  SEPARATION,  by 
M.  T..  Lawler  and  S.  Ostrach.  June  1965  [138]p.  incl. 
illus.  diagrs.  tables,  refs.  (Rept.  no.  FTAS-TR-65-2) 
(AFOSR-65.1523)  (AF  AFOSR-65-194)  AD  621524 

Unclassified 

This  study  presents  a  consideration  of  some  of  the  prob¬ 
lems  of  a  2-phase  flow  theory  in  an  effort  to  consider  the 
problem  of  the  separation  of  a  2-phase  fluid  mixture  in  a 
cyclone  separator.  A  simplified  model  is  proposed  and 
estimates  ol  the  rate  of  discharge  of  the  heavier  com¬ 
ponent  are  obtamed.  The  discharge  mechanisms  are  dis¬ 
cussed  and  the  model  indicates  the  importance  of  sec¬ 
ondary  flows  in  the  heavy  fluid  d.scharge.  It  indicates 
that,  at  most,  the  secondary  flows  are  only  aided  by 
gravity  (not  due  solely  to  gravity,  as  it  was  previously 
thought).  An  experimental  separator  was  designed  and 
built.  It  was  operated  in  an  inverted  position  to  indicate 
that  the  secondary  flow  could  overcome  an  unfavorable 
body  force.  Tests  were  run  on  this  cyclone  when  oper¬ 
ating  in  a  normal  position  to  determine  the  effect  of  the 
variation  of  certain  geometric  factors  and  operating  con¬ 
ditions  on  the  flow  ai.d  separation  of  a  2-phase  mixture. 
Separation* efficiency  and  pressure  drop  information  is 
.presented  for  a  wide  range  of  operating  conditions  and 
geometric  configurations.  (Contractor's  abstract) 
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Case  Inst,  of  Tech.  [Dept.,  of  Mechanics]  Cleveland,  Ohio. 

NATURAL  CONVECTION  IN  A  HORIZONTAL  CYLINDER 
AT  LARGE  PRANDTL  NUMBERS,  by  E.  R.  Menold  and 
S.  Ostrach.  Nov.  1965  [I87]p.  incl.  diagrs.  tables, 
refs.  (AF06R-65-2239)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AFOSR-65-194] 
and  National  Science  Foundation)  AD  475885 

Unclassified 

This  work  deals  with  the  natural  convection  of  a  fluid 
confined  within  an  infinite  horizontal  cylinder,  at  large 
Prandtl  numbers  and  unit  order  Grasshof  numbers. 

The  fluid  motion  is  generated  by  means  of  a  cosine  tem¬ 
perature  distribution  imposed  circumferentially  on  the 
cylinder  wall.  An  arbitrary  phase  angle  is  included  in 
this  distribution  in  order  to  investigate  a  variety  of  heat¬ 
ing  configurations  rar.ging  from  the  heated-from-the- 
side  to  the  heated-from-below  case.  The  governing 
equations  are  solved  using  a  technique  only  recently  ap¬ 
plied  to  problems  of  this  nature,  known  as  the  "modified 
Osecn  linearization".  The  mathematical  simplifications 
inherent  in  a  large  Prandtl  number  analysis  make  it  pos¬ 
sible  to  scrutinize  carefully  this  technique,  and  both  its 
simplifications  and  shortcomings  are  discussed.  Key 
assumptions  in  the  analysis  are  carefully  examir  ed  and 
ambiguities  appearing  in  earlier  work  are  pointed  out. 

An  experimental  investigation  of  natural  convection  phe¬ 
nomena  in  a  viscous  silicone  oil  confined  in  a  horizontal 
cylinder  is  made,  and  the  results  are  compared  with 
theory..  The  experimental  equipment  was  designed  so 
that  a  cosine  temperature  distribution  could  be  maintained 
on  the  cylinder  wall. 
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Case  Inst,  of  Tech.  Dept,  ct  Physics,  Cleveland,  Ohio. 

CYCLOTRON  MASSES  FC»t  THE  THIRD  ZONE  SUR¬ 
FACE  IN  ALUMINUM,  byC.  0.  UrsonandW.  L. 
Gordon.  [1965]  [3]p.  incl.  tables.  (AF06R-65-2550) 
(AF  AF06R-64-536)  AD  629832  UnclassUied 


Also  published  in  Phys. 
1965.. 


Urs.,  v.  15;  121-123,  Mar. 


Representative  cyclotron  masses  and  de  Haas-van  Alphen 
periods  attributed  to  the  third  zone  Fermi  surface  in 
aluminum  were  presented.  The  masses  were  obtained 
from  the  temperature  dependence  of  the  amplitude  of  the 
de  Haas-van  Alphen  oscillations  and,  where  comparison 
was  possible,  showed  good  agreement  with  cyclotron 
resonance  measurements  of  other  investigators. 
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Case  Inst,  of  Tech.  [Dept,  of  Physics]  Cleveland,  Ohio. 

MAGNETIC  BREAKDOWN  IN  THE  L(»1G  DHVA  PERI¬ 
ODS  IN  ZINC,  by  J.  R.  Lawson  and  W.  L.  Gordon. 

['965]  [5^.  incl.  diagrs.  (AF06R-67-0434) 

[AF  AF06R-64-536]  AD  647441  Unclassified 

Aiso  published  in  Proc.  Ninth  Internat'l.  Conf.  on  Low 
Temperature  Phys. ,  Columbus,  Ohio,  (Aug.  31-Sept. 

4,  1964),  ed.  by  J.  G.  Daunt,  D.  O.  Edwards  and  others. 
Now  York,  Plenum  Press,  v.  LT9  (Pt.  B):  854-858, 

1965. 

The  effect  of  magnetic  breakdown  on  the  amplitude  of 
the  long  period  de  Haas-van  Alphen  (DHVA)  oscillations 
in  zinc  has  been  dudied  with  a  torque  magnetometer  in 
magnetic  fields  up  to  10  kgauss  and  in  the  temperature 
range  4.  Z'K  to  Z'K. 
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Case  Inst,  of  Tech.  [Dept.,  of  Physics]  Cleveland,  Ohio. 

THE  FERMI  SURFACE  OF  ALUMINUM  AND  DILUTE 
ALUMINUM-ZINC  ALLOYS,  by  J.  P.  G.  Shepherd, 

C.  O.  Larson  and  others.  [1965]  [7]p.  incl.  diagrs. 
Ubles,  refs.  (AFOSR- 67-0435)  [AF  AF06R-64-536] 

AD  647438  Unclassified 

Also  published  in  Proc.  Ninth  Internat'l.  Conf.  on  Low 
Temperature  Phys. ,  Columbus,  Ohio.  (Aug.  31 -Sept.  4, 
1964),  ed.  by  J.  G.  Daunt,  D.  0.  Edwards  and  others. 
New  York,  Plenum  Pre  ,  v.  LT9  (Pt.  B):  752-753, 
1965. 

The  third  zone  portion  of  the  Fermi  surface  of  aluminum 
and  several  dilute  alloys  was  studied  by  de  Haas-van 
Alphen  (DHVA)  method  using  a  torque  magnetometer.. 
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Case  Inst,  of  Tech.  [Dept,  d  Physics]  Cleveland,  Ohio. 

OTSERVATION  OF  CYCLOTRCW  RESONANCE  IN  MAG¬ 
NESIUM,  byT.  G.  EckandM.  P.  Shaw.  [1965]  [2 Ip. 
incl.  dlagrs.  (AFCI6R-67-0436)  [AF  AFOSR-64-S36] 

AD  647439  Unclassified 

Also  published  In  Proc.  Ninth  Internat'l.  Conf.  on  Low 
I'emperature  Phys. ,  Columbus,  Ohio,  (Aug.  31-Sept..  4, 
1964),  ed.  by  J.  G.  Daunt,  D.  0.  Edwards  and  others.. 
New  York,  Plenum  Press,  v.  LT9  (Pt.-  B):  759-760, 
1965. 

Azbel-Kaner  cyclotron  resonances  were  observed  at  24 
Gcps  and  2°K  In  a  single  crystal  of  magnesium  with  a 
residual  resistance  ratio  of  85U0.  The  normal  to  the 
specimen  surface  was  within  1°  of  <10-10>.  Three  dis¬ 
tinct  subharmonic  series  were  seen  for  most  oi  lenta- 
tions  of  the  magnetic  field  in  the  sample  surface.. 
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Case  Inst,  of  Tech.  [Dept,  of  Physics]  Cleveland,  Ohio. 

CYCLOTRON  RESONANCE  INVESTIGATION  OF  THE 
FERMI  SURFACE  OF  CADMIUM,  by  M.  P.  Shaw  and 
T.  G.  Eck.  [1965]  r4]p.  incl.  diagrs.  (AFOSR-67-0437) 
[AFAFOSR.64-5361  AD  647437  UnclassUied 

Also  published  in  Proc.  Ninth  Internat'l.  Conf.  on  Low 
temperature  Phys. ,  Columbus,  Ohio,  (Aug.  31-Sept.  4,; 
1964),  ed.  by  J.  G.  Daunt,  D.  0.  Edwards  and  others. 
New  York,  Plenum  Press,  v.  LT9  (Pt.  B):  761-764, 

1965. 

Azbel-Kaner  cyclotron  resonances  at  24  GHz  and  2  K 
have  been  studied  in  cadmium  for  magnetic  field  direc¬ 
tions  in  the  3  principal  crystallographic  planes. 
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Case  Inst,  of  Tech.  [Systems  Research  Center] 

Cleveland,  Ohio. 

SOME  PROBLEMS  OF  FINITE  REPRESENTABILITY, 
by  E.  Altman  and  R.  Banerji.  [1965]  [131p.  incl.  refs 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-63-125,  and  National  Science 
Foundation)  Unclassified 

Also  published  in  Inform,  and  Control,  v.  6:  251-263, 
June  1965. 

It  has  been  pointed  out  that  conte.xt-frce  grammars  of  a 
certain  class  have  the  property  that  a  one- one  mapping 
exists  between  the  structural  descriptions  of  Its  sen¬ 
tences  and  the  sentences  generated  by  a  finite  state 
grammar.  Given  a  grammar,  it  is  decidable  whether  it 
belongs  to  this  specific  class  or  not.  The  grammars  of 
this  class  can  be  divided  into  a  countable  hierarchy  of 
Increasing  complexity. 
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Case  Inst,  of  Tech.  [Systems  Research  Center] 

Cleveland,  Ohio. 

TOWARDS  A  FORMAL  LANGUAGE  FOR  DESCRIBING 
OBJECT  CLASSES,  by  R.  B.  Banerji.  [1965]  7p. 
(AFOSR-66-0420)  (AF  AFOSR-65-125)  AD  632774 

Unclassified 

Also  published  in  Proc.  Second  Congress  on  the  Infor- 
mation  System  Science,  Hot  Springs,  Va.  (Nov.  22-25, 
1964)  Washington,  Spartan  Books,  Inc.,  1965,  451-457.. 

Progress  is  reported  toward  the  development  of  a  for¬ 
mal  language  for  problem  solving  that  is  able  to  recog¬ 
nize  analogies  between  differei..  universes  of  discourse 
to  make  the  description  of  classes  in  one  universe  suc¬ 
cinct  by  the  use  of  names  of  objects  in  another  universe. 
Tne  level  of  attainment  in  generating  short  descriptions 
of  concepts  by  the  combination  of  statemenis  by  Boolean 
operators  alone  is  summarized.  A  language  is  described 
that  was  generated  on  the  allowance  of  a  few  additional 
freedoms  (like  permitting  objects  to  be  terms)  and  the 
addition  of  variables  to  the  language.  The  language  per¬ 
mits  the  succinct  description  of  a  larger  class  of  con¬ 
cepts  and  enables  the  description  of  the  class  of  all  nu¬ 
merals  (e.  g. in  the  ternary  notation)  wtlhin  set-theoret-. 
1C  framework. 
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Case  Inst  of  Tech.  [Systems  Research  Center] 

Cleveland,  Ohio. 

A  SYNTHESIS  TECHNirUE  FOR  NETWORKS  CONSIST¬ 
ING  OF  LOGICAL  FUNCTICSVS  FEEDING  A  LINEAR 
SUMMATION  ELEMENT,  by  E  L.  Gose  ]i965]]3]p. 
incl.  diagrs  tables  iAFOSf -65- 1590)  (Sponsor^ 
jointly  b>  Air  Fon..  of  Scientific  Research  under 

AF  AF06R-65-751  and  National  Institutes  of  Health) 

AD  623500  UncUssified 

Also  wblished  in  IEEE  Trans  Electron.  Comput.  ,  v. 
EC-rt  254-^58.;  Apr  1965 

Two  synthesis  techniques  for  a  class  of  networks  for 
producing  real  functions  of  binary  Inputs  are  considered, 
one  in  which  the  functions  fj  are  "ands"  and  the  other  in 
which  they  are  exclusive  "ors"  The  purpose  of  the 
present  note  Is  to  present  a  synthesis  technique  which  is 
more  general  than  the  2  preening  techniques.  It  is 
valid  for  the  realization  of  real,  including  Boolean, 
functions  no  matter  what  fj  are  used.  The  output  of  the 
network  is  the  weighted  sum  of  2"  functions  fj  of  the  in¬ 
put  vector  X  -  (xj,  X2, . . .  ,Xjj).  The  network  can  be 

represented  by  D  -  FW  where  D  is  the  vector  of  output 
values,  W  Is  the  vector  of  weights  necessary  for  the 

realization  of  the  function  D,  and  F  is  the  2*'  x  2"  ma¬ 
trix  of  elements  fj(Xj).  A  solution  W  =  F'^  D  exists  if 
F  has  an  inverse,  which  it  will  if  none  of  the  functions 
fj  are  linear  combinations  of  the  others.  An  example  of 
the  technique  is  presented. 
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Case  Inst,  d  Tech.  [Systenis  Research  Center] 

Cleveland,  Ohio. 

,VN  ADAPTIVE  NETWOTK  FOR  PRODUCING  REAL 
FUNCTIONS  OF  BINARY  INPUTS,  by  E.  E.  Gose. 

[1965]  14p.  incl.  diagrs.  tables.  (AF06R-65-2686) 
(Sponsor^  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-65-751,  Ford  Foundation,  and 
Office  of  Naval  Research)  AD  629836  Unclassified 

Also  published  in  Inform,  and  Control,  v..  8;  111-123, 
Apr.  19 

An  adaptive  network  which  can  produce  any  real-valued 
function  of  its  binary  inputs  is  presented.  The  netwoix 
can  synthesize  any  boolean  function  as  a  special  case. 
The  appropriate  values  of  the  adjustable  parameters  may 
be  calculated  by  the  network  itself,  or  they  may  be  cal¬ 
culated  by  a  simple  linear  operation.  The  parameters 
form  a  uniformly  distributed  memory  for  the  input-out¬ 
put  function.  (Contractor's  abstract) 


574 

Catholic  U  of  America.  [Dept,  of  Mathematics] 

Washmgton,  D.  C. 

ON  A  LINEAR  FORM  WHOSE  DISTRIBUTION  IS  IDENTI¬ 
CAL  WITH  THAT  OF  A  MONOMIAL,  by  R.  G.  Laha  and 
E.  Lukacs.  [1965]  [8]p.  (AF06R-6S-1963)  (Sponsored 
jointly  by  Air  Force  (Xflce  of  Scientific  Research  under 
AF  AF06R-63-437  and  National  Science  Foundation) 

AD  626386  Unclassified 

Also  published  in  Pacific  Jour.  Math. ,  v.  15;  207-214, 
19657 


The  following  theorem  is  proved.  Let  .Xj]  be  a  finite  or 
denumerable  sequence  of  independently  and  Identically 
distributed  nondegenerate  random  variables  and  let  .aji 

be  a  sequence  of  real  numbers  such  that  the  sum  L  a.X. 

]  ^  ^ 

9  2  ' 

is  distributed  as  oX,  and  (2)  E  a^  *  a  .■  Then  the  com- 

i  J 

men  distribution  of  the  X^  is  normal.  The  proof  is  con¬ 


structed  by  considering  a  representation  of  In  g(t)  where 
g(t)  -  f(t)  f(-t)  and  f(t)  is  the  characteristic  function  cor¬ 
responding  to  the  common  distribution  of  the  random 
variable. 
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Catholic  U.  of  America.  [Dept,  of  Mathematics] 

Washington,  D.  C.. 

ON  LINEAR  FORMS  AND  STOCHASTIC  INTEGRALS,  by 
R.  G.  Laha  and  E.  Lukacs.  |1965]|13]p.  (AF06R-67- 
1969)  (Sponsored  jointly  by  Air  Force  Offici  of  Scientific 
Research  under  AF  AFOSR-63-437  and  National  Institutes 
of  Health)  Unclassified 

Also  published  in  Bull.  Inst.  Internat'l.  Stat. ,  v.  41.. 
828-840,  T555. 


The  author  proves  that  if  (Xj)  is  a  finite  or  Infinite  se¬ 
quence  ol  equidistributed  independent  random  variables 
with  finite  variance  >  0,  I'aj}  is  a  sequence  of  reals 
such  that  exists,  and  or  *  0  is  real,  then  3SajXj 
and  oX,  are  equidistributed  if  and  only  if  the  Xi  are 

t  0  9  f 

normal,  E  aj  =  a,  and  E  aj  =  a  .  A  similar  theorem 
is  then  established  for  second  order  random  functions. 
(Math.  Rev.  abstract) 


576 

Catholic  U.  of  America..  [Dept,  of  Physics]  Washington, 

D.  C., 

APPLICAT1C84  OF  THE  METHOD  OF  TWO-TIME 
GREENS  FUNCTKMi  TO  THE  SPIN- 1/2  HEISENBERG 
FERROMAGNET,  by  T.  Moritz  and  T.  Tanaka.  [1965] 
[Il)>.  incl.  refs.  (AFOSR-65-in8)  (AF  AF06R-63- 
445)  AO  620831  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  137;  A648-A658, 

Jan.  16,  1665.  ■ 

The  temperature  dependence  of  spontaneous  magnetiza¬ 
tion  at  low  temperature  is  studied  by  treatment  of  the 
higher  order  Green's  function.  The  equation  of  motion 
for  this  higher  order  function  is  solvrd  bi  the  approxima¬ 
tion  which  will  lead  to  correct  results  up  to  terms  of 
order  T^.  It  is  found  that  the  correction  to  the  mag¬ 
netization  consists  of  a  term  of  order  and  a  divergent 
term  and  that  the  correlation  function  consists  of  a  term 
of  order  T  and  a  divergent  term..  A  method  extracting 
a  significant  part  from  this  divergent  term  is  found  by 
analyzing  a  system  of  2  interactip.;  *./2  spins.  By  this 
method,  it  is  shown  that  the  t3  term  in  the  magnetiza¬ 
tion  is  completely  eliminated  and  that  the  correlation 
function  <Sj  -  Sj  -  Sj*--  vanishes  identically.. 


3/7 

Catholic  U.  of  America  [Dept,  of  Physics]  Washington, 

D.  C.. 

STATISTICAL  MECHANICS  OF  AN  ASSEMBLY  OF 
QUASIPARTICLES,  by  T.  Morita  and  T.  Tanaka. 

[1965]  [9]p.  incl.  refs.  (AFO6R-65-2780)  (AF  AF06R- 
63-445)  AD  629616  Unclassified 

Also  published  in  I’hys.  Rev. ,  v.  138;  A1088-A1096, 

m-y  17,  IS'65. 

Low-lying  excitations  in  a  liquid  or  a  solid  are  con¬ 
sidered  to  lave  a  long  lifetime  and  to  obey  the  Bose  or 
Fermi  statistics.  They  will  be  called  'quasiparticles' 
in  general.  The  low-lying  energy  levels  of  the  system 
are  considered  to  be  characterized  by  a  set  of  occupa¬ 
tion  numbers  of  the  quasiparticles.  The  expressions 
for  the  grand  partition  function  and  the  distribution  func¬ 
tion  (the  average  occupation  number)  of  the  quasipartl- 
cles  have  the  same  structure  as  that  for  the  classical 
lattice  gas,  under  a  nonuniform  external  field  and  with 
two-,  three,. . . ,  body  Interactions.  Therefore  the 
virial  expansion  formula  for  the  classical  lattice  gas 
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can  be  aiqdled  to  the  system  of  quasiparticles.  The  re¬ 
sulting  expression  for  the  distribution  function  of  the 
quasiparticles  is  either  a  Fermi  or  a  Bose  distribution 
function  with  an  effective  energy.  The  expression  for  the 
entropy  in  terms  of  the  distribution  function  is  the  same 
as  that  for  an  ideal  gas.  This  shows  that  Landau's 
formula  for  the  distribution  function  of  quasiparticles  for 
a  Fermi  liquid  is  valid  under  conditions  which  are  more 
general  and  more  practical  than  those  given  by  Landau. 
Finally  the  situation  in  the  Husimi-Temperley  modei  is 
discussed  in  comparison  with  that  in  the  Ising  model 
from  the  point  of  view  of  the  present  formulation. 


578 

Catholic  U.  of  America.  [Dept,  of  Physics]  Washington, 

D.  C. 

APPUCATICW  OF  THE  METHOD  OF  OUASIPARTICLES 
TO  THE  HEISENBERG  FERROMAGNET,  by  T.  Morita 
and  T.  Tanaka.  [1965]  [7]p.  (AF06R-65-2781) 

(AF  AFOSR-63-445)  AO  627628  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  138;  A1403-A1409, 

May  31,  l96S. 

In  recent  articles  by  the  present  authors,  the  virial  ex¬ 
pansion  formula  was  generalized  to  an  assembly  of 
quaslparticles,  and  the  result  was  applied  to  a  general 
discussion  of  the  effect  of  the  n-spin-wave  interaction 
on  the  low-temperature  spontaneous  magnetization  of  the 
Heisenberg  ferronugnet.  The  method,  which  may  be 
called  the  method  of  quaslparticles,  seems  to  give  the 
simplest  way  of  calculating  the  low-temperature  expan¬ 
sion  of  the  spontaneous  magnetization.  In  this  paper,  (i) 
the  Dyson  T'  term  for  the  Heisenberg  ferromagnet  is 
rederived  by  this  method,  and  (il)  the  corresponding  ex¬ 
pression  for  the  Heisenberg  ferromagnet  with  3  exchange 
Integrals  J^,  J^,  and  is  derived,  for  cubic  lattices. 

The  result  is  used  to  calculate  the  T^  term  In  the  spon¬ 
taneous  magnetization  for  the  Heisenberg  ferromanget 
with  first-  and  second-nearest-neighbor  exchanges.  This 
suggests  a  method  of  calculating  the  T^  and  T°  terms  in 
the  expansion  for  these  cases  and  the  T'  term  for  the 
Heisenberg  ferromagnet  with  a  longer  range  exchange 
interaction.  (Contractor's  abstract) 


579 

Catholic  U.  of  America.  Dept,  of  Physics,  Washington, 
D.  C. 

FIRST  ORDER  TRANSITIONS  IN  SIMPLE  MAGNETIC 
SYSTEMS,  by  R.  A.  Farrella  and  P.  H.  E.  Meljer. 
[1965]  [24]p.  Incl.  diagrs.  tables.  (AFOSR-65-2805) 
(AF  AF06R-63-445)  AD  629615  Unclassified 

Also  published  in  Physica,  v.  31:'  725-748,  May  1965. 


The  dependence  of  the  critical  parameters  on  the  com¬ 
pressibility  and  the  rate  of  change  of  the  exchange  con¬ 
stant  is  calculated  for  an  Ising-like  interaction  (long 
range  order  only)  for  spin  1/2,  3/2,  21/2  and  ”.  The 
transition  curve  consists  of  a  single  line  in  the  H-T 


plane.  The  complete  phase  dugram  is  shown  for  spin 
equal  to  three  halves.  The  same  model  is  studied  for 
a  2  sublattice  antiferromagnet  with  nearest  and  second 
nearest  neighbor  interactions.  This  model  predicts 
transitions  from  the  paramagnetic  to  the  ferromagnetic 
state  as  the  temperature  is  decreased.  At  a  certain 
field  one  finds  that  the  substance  goes  directly  from  the 
paramagnetic  state  to  the  ferromagnetic  state.  The 
phase  diagram  shows  a  triple  point.  An  attempt  was  ‘i 
made  to  fit  the  experimental  data  available  for  dyspro¬ 
sium.  The  application  of  these  same  ideas  to  a  2  sub¬ 
lattice  ferromagnet  is  discussed,  and  it  is  shown  that 
no  triple  point  exists  in  this  case. 


580 

Catholic  U.  of  America.  [Dept,  of  Physics]  Washington, 

D.  C. 

APPLICATION  OF  THE  METHOD  OF  T.  TWO-TIME 
GPEEN'S  FUNCTION  TO  THE  HEISENBERG  FERRO- 
MAGNKT.  II,  by  T.  Morl'a  and  T.  Tanaka.  [1965] 

[8]p.  (AFOSR-65-2816)  (AF  AFOSR-63-445)  AD  628400 

Unclassified 

Also  pub'ished  in  Phys.  Rev.,  v.  138:  A1365'A1402, 

May  3i;  1965: 

The  method  of  the  two-time  Green's  function  is  applied 
to  the  Heisenberg  ferro'nagnet.  The  equations  of  mo¬ 
tion  for  the  lowest  order  and  the  next  higher  order 
Green's  functions  are  solved  in  an  approximation  which 
leads  to  the  first  nonvanishtng  contribution  of  the  spin- 
wave  interaction  to  the  spontaneous  magnetization  at 
low  temperatures.  It  is  shown  that  this  contribution  is 
of  order  T^  and  is  the  same  as  Dyson’s-result.. 
(Contractor's  abstract) 

581 

Catholic  U.,  of  America..  [Dept,  of  Physics]  Washington, 

D.  C. 

EFFECT  OF  N-SPIN  WAVF  INTERACTION  ON  THE 
LOW-TEMPERATUnE  bPONTANEOUS  MAGNETIZA¬ 
TION,  byT.  MoritaandT.  Tanaka.  [1965]  [3]p. 
(AFOSR‘-65-2866)  (AF  AF06R-63-445)  AD  629080 

Unclassified 

Also  published  in  Jour.  Math.  Phys.,  v.  6;  1152-1154, 
- 

For  a  Heisenberg  model  of  a  ferromagnet,  it  is  known 
that  the  commutator  of  the  Hamiltonian  K  and  the  oper¬ 
ator  Sq'  =  SjSj"  is  proportional  to  Sg".  From  this  fact, 

a  conjecture  is  made  on  the  low-lying  energy  levels  of 

two,  three . n-spin-wave  problems.  With  the  aid  of 

tne  conjecture  and  the  assumption  that  there  is  no  low- 
lying  n-spin-wave  bound  state,  it  is  concluded  that  the 
contributions  to  the  low-temperature  ex, ■mansion  of  thc- 
spontaneous  magnetization  due  to  two-,  three-, . . . , 

n-spln-wave  problems  are  of  0(T^),  0(T*^'^^), . . . , 
0(T5n/2-l)j  respectively.  (Contractor’s  abstract) 
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Catholic  U.  (rf  America.  [Dept,  of  Physics]  Washington, 

D.  C. 

VmiAL  EXPANSION  FOR  BOSE  AND  FERMI  FLUIDS, 
byT.  MoritaandT.  Tanaka.  [1965]  [4 ]p.  [AF  AFOSR- 
63'445]  Unclassified 

Published  in  Proc.  Ninth  Internat'l.  Conf.  on  Low  Tem¬ 
perature  Phys. ,  Columbus,  Ohio.  (Aug.  31-Sept.  4, 
1964),  ed.  by  J.  G.  Daunt,  D.  O.  Eklwards  and  others. 
New  York,  Plenum  Press,  v.  LT9  (Pt.  A):  104-107, 

1965. 

Low-lying  excitations  in  a  liquid  or  a  solid  are  con¬ 
sidered  to  have  a  long  life-time  and  to  obey  the  Bose  or 
Fermi  statistics.  They  will  be  called  "quasi-particlcs, " 
in  general,  in  the  following.  The  low-lying  energy  levels 
of  the  system  are  assumed  to  be  characterized  by  a  set 
of  occupation  numbers  of  the  ouasi-particles.  The  ex¬ 
pressions  for  the  grand  partition  function  and  the  dis¬ 
tribution  function  (the  average  occupation  number)  of  the 
quasi-particles  have  the  same  structure  as  that  for  the 
classical  lattice  gas,  under  a  nonuniform  external  field 
and  with  2,  3,  etc. ,  body  interactions.  Therefore,  the 
virial  expansion  formula  for  the  classical  lattice  gas  can 
be  appli^  in  order  to  evaluate  the  partition  function  for 
•  the  system  of  quasi-particles.  The  result  is  greatly 
simplified  by  assuming  that  the  energy  corrections  due 

to  the  simultaneous  excitations  of  2, 3 . n  quasi- 

particles  are  of  0(V'*),  0(V'2), . , . ,  0(v("‘l)),  respect¬ 
ively,  where  V  is  the  volume  of  the  system.  The  result¬ 
ing  expression  for  the  distribution  function  of  the  quasi- 
particles  is  either  Fermi  or  Bose  distribution  function 
with  an  effective  energy.  The  expression  for  the  en¬ 
tropy  in  terms  of  the  distribution  function  is  the  same  as 
that  for  an  ideal  gas.  This  shows  that  Landau's  formula 
for  the  distribution  function  of  quasi-particles  for  a 
Fermi  liquid  is  valid  under  conditions  which  are  more 
general  and  more  practical  In  actual  applications. 

583 

Catholic  U.  of  America.,  [Dept.,  of  Physics]  Washington, 

D.  C. 

ALPHA- PARTICLE  CONTINUUM  STATES,  by  P, 
SzydlikandC.  Werntz.  [1965]  [10]p,  incl.  diagrs.  refs. 
(AFCI8R-65-1821)  (AF  AF06R-64-566)  AD  625681 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  138:  B866-B875, 

May  24,  1965. 

The  2-channel  collision  matrix  for  the  t  +  p  m  ^Hc  +  n 
system  is  obtamed  by  calculating  the  amplitudes  for 
isotopic  spin  0  and  1  for  the  scattering  of  a  nucleon  and 
an  A  =  C  nucleus  and  combining  these  amplitudes  in  the 
t  '-oper  linear  combinations.  The  isotopic-spin  ampli¬ 
tudes  are  obtained  by  making  a  resonating-group  approxi¬ 
mation  far  the  continuum  wave  functions.  It  is  found  that 
with  an  equivalent  central  potential  representing  the 
nucleon-nucleon  force  the  theory  predicts  the  existence 
of  two  isotopic  spin-0  bound  excited  states.  These 
states,  a  0'*'  and  a  1',  are  related  to  2  experimentally 
observed  structures  in  the  cross  sections.  The  good 


agreement  ol  the  theoretical  and  experimental  cross 
sectir  s  in  an  energy  region  above  the  experimental 
peak  s  used  to  establish  the  semlquantttative  correct- 
ner  a  the  pure  isotopic-spin  amplitudes  obtained. 
(Coi...ractor's  abstract) 


584 

Catholic  U.  of  America.  [Dept,  of  Physics]  Washington, 
D.  C. 

EXCHANGE  MAGNCTIC  MOMENT  IN  THREE-BODY 
NUCLEI  (H),  byj.  G.  Brennan,  W.  M,  Frank  and  D. 
Padgett.  [1965]  4p.  incl.  Ubles.  (AF06R-66-0804) 
(AF  AF06R-64-566)  AD  641767  Unclassified 

Also  publishec  in  Nucl.  Phys. ,  v.  73;  445-448,  1965. 

Meson  exchange  effects  which  arise  in  static  Chew-Low 
theory  include  terms  which  can  connect  S  state  to  D 
state  components  of  the  3-body  wave  function.  Using  a 
modified  Pease- Feshbach  3-bady  wave  function,  such 
meson  exchange  contributions  were  determined.  The 
result,  -0. 03  nuclear  magnetons,  is  of  the  right  sign 
and  magnitude  to  bring  the  total  meson  exchange  mo¬ 
ment  into  close  agreement  with  that  predictad  by  Sachs. 
(Contractor's  abstract) 


585 

Catholic  U.  of  America.  [Dept,  of  Physics]  Washington, 

D.  C. 

EXCHANGE  MAGNETIC  MOMENT  IN  THREE-BODY 
NUCLEI  (I),  by  D.  W.  Padgett,  W.  M.  Frank,  and  J.  G. 
Brennan.  [1985]  [21]p.  incl.  refs.  (AFOSR-66-0805) 
(AF  AFOSR-64-566)  AD  641768  Unclassified 

Also  published  in  Nuclear  Phys. ,  v.,  73:  424-444,  Nov. 


Meson  exchange  effects  are  considered  in  an  attempt  to 
explain  the  nuclear  magnetic  moment  anomaly  of  the  3- 
body  system.  The  exchange  magnetic  moments  were 
calculated  for  the  case  of  2-body  one-meson  exchange 
and  3-body  2-meson  exchange  in  the  ground  state  of  the 
3-body  system  by  the  methods  of  static  Chew- Low 
theory.  The  ground  state  was  assumed  to  be  pure  space 
symmetric  ^S.  state.  An  adjustable  hard  core  radius 
r^  was  used  in  the  form  of  a  cut-off  of  the  radial  in¬ 
tegrals  for  Interparticle  distance  less  than  r^.  The  ab¬ 
solute  value  of  the  total  exchange  moment  was  0.  4,  0.  3 
and  0. 2  n.  m.  for  hard  core  radii  0.  3,  0. 4  and  0.  5  fm, 
respectively.  The  2-body  one-meson  exchange  process 
for  the  hard  core  radius  of  0. 4  fm  accounts  for  0. 2  n.  m. 
which  is  2/3  of  the  value  reported  by  Villars.  The  re¬ 
maining  0.  I  n.  m.  results  from  the  3-body  2-meson  ex¬ 
change  process.  (Contractor's  abstract) 
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Catholic  U.  at  America.  Dept,  cf  Physics,  Washington, 
D.  C. 

COLLECTIVE  NUCLEAR  VIBRATIONS  INDUCED  BY 
HIGH-ENERGY  NEUTRINOS,  by  H.  Uberall.  [196S] 
[«i>.  incl.  diagrs.  refs.  (Sponsored  jointly  by  Air 
Force  Office  at  Scientific  Research  u^er  (AF  AFOSR- 
64-5M]  and  Office  of  Naval  Research)  Unclassified 

Published  in  Phys.  Rev. ,  v.  137:  BS02-BS07,  Feb.  8, 

TKS: 

Neutrino  absorption  in  nuclei  leading  to  states  of  col¬ 
lective  vibration  ("giant  dipole")  is  investigated.  The 
collective  states  are  described  schematically  by  using 
the  Goldhaber-Teller  model  and  its  generalization  to 
spln-isobaric  spin  vibrations.  (Contractor's  abstract) 


!>87 

Catholic  U.  of  Chile.  Lab.  of  Physiology,  Santiago. 

VASOPRESSOR  AND  OXYTOCIC  ACTIVITIES  IN  HUMAN 
HYPOTHALAMUS,  POSTERICXl  AND  ANTERIOR  LOBES 
OF  THE  PITUITARY  GLAND,  by  L.  Barnafi  and  H. 
Croxatto.  [1965]  [ll]p.  (AFOSR-65-2845)  (AF  AFOSR- 
61-58)  AD  629559  Unclassified 

Also  published  in  Acta  Endocrinol. ,  v.  48;  177-185,  1965. 

The  distribution  and  individual  variation  of  vasopressor 
and  oxytocic  activities  in  the  hypothalamus,  posterior  and 
anterior  lobe  of  the  pituitary  gland  of  13  women  and  15 
men  were  studied.  The  results  showed  great  individual 
variation  of  vasopressor  and  oxytocic  activities  in  the 
posterior  and  anterior  lobes,  whereas  in  the  hypothala¬ 
mus  a  relatively  constant  hormonal  activity  was  found. 

No  significant  sex  differences  were  noted  with  respect  to 
the  content  of  the  vasopressor  anu  oxytocic  activities  in 
the  hypothalamus  and  posterior  lobe.  In  the  anterior 
lobe  at  the  female,  a  higher  vasopressor  activity  was 
found  than  in  males.  No  relationship  could  be  established 
between  the  distribution  of  these  activities  and  the 
pathological  condition  preceding  death. 
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Catholic  U.  of  Chile.  (Lab.  of  Phyr.lology] Santiago. 

PEPTIDE  NEUROHUMORS  IN  THE  BRAIN,  by  H. 

Crontto.  Final  rept.  Jan.  1965,  6p.  incl.  refs. 
(AF06R-65-0671)  (AF  AF06R-63-447)  AD  614741 

Unclassified 

In  the  human  hypothalamus  there  exist  significant  amounts 
of  peptide  substances  displaying  neurohypophysical  ac¬ 
tivity.  In  the  antero  hypophysis,  free  of  neurohypophysi¬ 
al  tissue,  there  exist  peptides  having  oxytocin-  and  vaso¬ 
pressin-like  activity.  From  diverse  areas  of  the  brain, 
it  is  possible  to  obtain  extracts  capable  of  inducing  de¬ 
pletion  of  the  ovarian  ascorbic  acid  in  rats  prepared  ac¬ 
cording  to  the  Parlow  test.  LH  activity  is  found  to  be 
present  in  the  hypothalamus  of  human  beings. 
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Centre  d'Enseignement  et  de  Recherches  des  Industries 
Alimentaires  et  Chimiques,  Brussels  (Belgium). 

(NEW  MUTANTS  IN  THE  REGULATION  OF  RNA  SYN¬ 
THESIS]  Nouveaux  mutants  de  regulation  de  la  synthase 
de  Tarn,  by  R.  Lavalle.  [1965]  4p.  incl.  diagrs. 
(AFO6R-66-0742)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  EOAR-65-16  and  National 
Science  Foundation)  AD  639851  Unclassified 

Also  published  in  Bull.  Soc.  Chim.  Biol. ,  v..  47:  1567- 
1570,  Dec.  1965. 

Three  new  mutants  of  E.  ooli  have  been  found  which  can 
continue  to  synthesize  appreciable  quantities  of  RNA  in 
the  absence  ^  an  essential  ammo  acid.  These  mutants 
are  different  from  the  "relaxed"  strain  58161.  The 
properties  of  RNA  synthesis  by  these  mutants  are  dis¬ 
cussed. 
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Centre  National  de  la  Recherch"  Scicntifique,  Paris 
(France). 

THE  EFFECTS  OF  p02  CHANGES  ON  NEURONAL 
SYNAPTIC  AND  ANTIDROMIC  EXCITABILITY  (GIANT 
NEURONS  OF  APLYSIA  FASCINATA),  by  G.  G.  Nahas, 
R.  B.  Cook,  and  N.  Chalazonitis.  [1965]  lOp.  incl. 

Ulus,  diagrs.  (AFO6R-66-0745)  (Sponsored  jointly  by 
Air  Force  Office  of  Sclent', l.'lc  Research  under  AF  EOAR- 
63-114,  Institut  Oceanographique  de  Monacomb,  and 
National  Institutes  of  Health)  AD  639321 

Unclassified 

Also  published  in  Bull.  Inst.  Oceanog.  (Monaco),  v.  65: 
No.  1550,  l-n),"1965. 

The  effects  of  clanges  in  oxygen  tension  PO2  on  neu¬ 
ronal  function  have  been  studied  at  different  reference 
levels  of  Oj  concentration:  (1)  physiological  levels  cor¬ 
responding  to  the  normal  chemoreception;  and  (2)  un- 
physiological  or  even  pathological  levels  which  are  either 
low  (as  in  the  case  of  high  altitude  or  anoxia)  or  high  (as 
in  the  case  of  hyperoxla  or  hyperbaric  oxygenation). 

A  study  was  made  U  the  effects  of  changes  in  pOj  on 
neuronal  excitability  of  .4plysia  fascinata  over  a  wide 
range  of  PO2  from  20  to  600  mm  Hg.  Special  attenUon 

was  given  to  neuronal  activity  at  PO2  of  25  mm  Hg  which 
Is  the  average  normal  p02  present  in  the  blood  of  Aplysia 
fascinata. 
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Centre  Natiorial  de  la  Recherche  Scientifique,  Paris 
(France). 

(LOW  FRBCUENCY  OSCILLATIONS  OF  THE  MEM¬ 
BRANE  POTENTIAL  IN  APLYSIA  NEURONS]  Les  oscil¬ 
lations  de  basse  frequence  du  potentiel  de  membrane 
somatique  (neurone  d'Aplysia),  by  A..  Arvanitaki  and  N. 
Chalazonitis.  [1965]  [12]p.  incl.  illus.  diagrs.  refs. 


>  128 
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(AFO6R-66-07S0)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  EOAR-63-114  and 
National  Institutes  of  Health)  AO  639324 

Unclassified 

Also^published^in  Compt.  Rend.  Seances  Soc.  Biol. , 

The  conditions  responsible  for  slow  wave  low  frequency 
neurons  of  a  sinusoidal  type  and  the  variations  of  synaj^ic 
activability  generated  by  them  were  Investigated.  The 
passage  of  current  through  the  membrane  and  the  ensu¬ 
ing  bioelectric  activity  was  made  possible  by  introducing 
2  microelectrodes  into  the  neurons.  The  preparation 
was  mounted  in  a  closed  chamber  permitting  the  inlet 
and  outlet  of  oxygen  and  carbon  dioxide.  The  tempera¬ 
ture  of  the  chamber  was  controlled.  Slow  periodic 
changes  of  the  somatic  membrane  potential  reflect  the 
variations  in  the  instantaneous  activability  of  the  neurons 
whether  they  manifest  themselves  in  the  form  of  autoac¬ 
tivity  or  in  synaptic  transmission. 
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C^entre  National  de  la  Recherche  Scientiflque,  Paris 
(France). 

[PERIODIC  CHANGES  OF  MEMBRANE  POTENTIAL  AND 
RESISTANCE  AS  RELATED  TO  pOj  CHANGES  IN  THE 
IDENTIFIABLE  GEN  TYPE  NEURON  (APLYSIA)]  Evolu¬ 
tions  p6riodiques  du  potential  et  de  la  resistance  de  la 
membrane  du  neurone  identifiable  "Gen”  d'Aplysia  en 
fonction  de  la  pression  partielle  de  I'oxyg^ne,  by  A. 
Arvanitakl  and  N.  Chalazonltis.  [1965]  [7]p.  Incl.  Ulus, 
diagrs.  (AFOSR-66-0752)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  EOAR-63- 
114  and  National  Institutes  of  Health)  AD  633334 

Unclassified 

Also  published  in  Compt.  Rend.  Seances  Soc.  Biol. , 

The  neuron  preparation  was  placed  in  a  chamber  which 
allowed  a  controlled  amount  of  gaseous  mixture  and  a 
ccnstant  temperature  to  be  applied  to  itself..  Results  in¬ 
dicated  that  neurons  of  the  "Gen"  type  are  usually  auto- 
active  in  air  and  at  temperatures  of  24‘'C.  When  a  mix¬ 
ture  of  80%  oxygen  and  20%  nitrogen  replaces  the  air 
hyperoxia  was  evident.  After  plotting  the  variations  of 
the  experiment,  it  became  evident  that  an  increase  in 
membrane  potential  was  observed  as  hyperoxia  increases. 
Simultaneously,  the  direct  excitability  the  membrane 
decreases.  Thus  the  membrane  potential  and  the  ex¬ 
citability  changes  as  functions  of  the  extracellular  par¬ 
tial  pressure  of  oxygen. 
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Centre  National  de  la  Recherche  Scientiflque,  Paris 
(Franco). 

(INTERACTIONS  BETWEEN  THE  SLOW  WAVE  OF  NEU¬ 
RONAL  MEMBRANE  POTENTIAL  AND  POST-SYNAPTIC 
EXCITATORY  POTENTIAL  IN  THE  "BRANCHIAL”  NEU¬ 
RON  OF  APLYSIA]  Interactions  entre  onde  lente  du  po- 
tentiel  del  la  membrane  neuronlque  et  potentlels 


post-synaptiques  d'excltation  (Neurrne  "branchial'' 
d'aplysia),  by  A.  Arvanitakl  and  N.  Chalazonltis.  [1965] 
lip.  incl.  illus.  refs.  (AF06R-66-07S3)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  EOAR-63-114  and  National  Institutes  of  Health) 

AD  639320  Unclassified 

Also  published  in  Compt.  Rend.  Seances  Soc.  Biol. , 

V.  159:  1783-1793,  1965. 

The  isolated  ganglion  of  the  Aplysia  was  exposed  to  a 
mixture  of  nitrogen  and  oxygen  gases.  Under  micro¬ 
scopic  observation  two  microelectrodes  were  introduced 
into  a  neuron.  Each  of  the  two  nerve  trunks  (pleuro- 
branchial  and  pleuro-genital)  were  mounted  with  a  pair 
of  excitation  electrodes  thus  submitting  the  neurons  to 
synaptic  control.  Changes  in  membrane  conductance 
are  discussed.  In  aU  cases  examined,  the  ascending 
phase  of  the  oscillatory  potentiality  was  accompanied  by 
an  increase  in  synaptic  activability,  there  was  also  a 
direct  relation  with  a  decrease  in  synaptic  activability. 
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Centre  National  de  la  Recherche  Scientifique,  Pans 
(France). 

SMALL  pCoj  CHANGE  AND  NEURONAL  SYNAPTIC 

ACTIVATION,  by  N.  Chalazonltis  and  G.  G.  Nahas. 
[1965]  (3]p.  incl.  illus.  (AFO6R-66-1010)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  EOAR-63-114,  Institut  Oceanographique  Monaco, 
and  National  Institutes  of  Health)  AD  635450 

Unclassified 

Also  published  in  Nature,  v.  250:  1016-1017,  Mar.  1965. 

Observations  suggest  that  small  changes  in  carbon  di¬ 
oxide  tension  affect  the  instantaneous  excitability  of  the 
soma  and  thus  the  efficiency  of  its  excitatory  synaptic 
activation.  Such  changes  in  carbon  dioxide  tension  occur 
spontaneously  in  most  aerobic  species  and  could,  there¬ 
fore,  markedly  contribute  to  basic  neuronal  regulations. 
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Centre  National  de  la  Recherche  Scientifique,  Paris 
(France). 

[SPECTROPHOTOMETRIC  MEASURES  OF  THE  OXY¬ 
GEN  SATURATION  OF  THE  HEMOPROTEIN  OF  APLY¬ 
SIA  DEPILANS]  Mesures  spectrophotometriques  de  la 
saturation  en  oxygene  de  I'hemoprotelne  d'Aplysia 
depilans,  by  M.  Gola  and  N.  Chalazonltis.  [1965]  6p. 
incl.  diagrs.  refs.  (AFO6R-66-0744)  (Sponsored  jointly 
by  Air  Force  Offict  of  Scientific  Research  under 
AF  EOAR-63-114  and  Nations’  Institutes  of  Health) 

AO  639326  UncUssUied 

Alsu  published  in  Compt.  Rend.  Seances  Soc.  Biol. , 
vTlSTi  noT  B79T  1777-1782,  1965. 


129  < 


The  hemoprotein  was  extracted  from  the  buccal  muscle 
of  Aplysia  and  dissolved  in  a  special  saline  solution  of 
ph7.  5,  identical  with  that  of  the  hemolymph.  (The 
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blood  ol  Aplyaia  conbtiits  hemocyanin, )  The  degree  d 
oxygen  aaturaticn  ol  the  h^rncproteln  at  wioua  Oj 
(oxygen  tension)  leveU  a^e  determined  epectrophoto- 
miirically,  Kall-»«turation  occurred  at  PO2  equal  ISmin 

Hg;  SQ%  aattiration  at  approalnuitely  80mm  Hg, 


5M 

Centre  National  de  la  Recherche  Scientifique,  Paris 
(France). 

(SIMULTANEOUS  RECORDING  OF  INTRACELLULAR 
PO2  AND  SP(»1TANE0US  ELECTRICAL  ACTIVITY  IN 
THE  GIANT  NEURON  OF  APLYSIA  DEPILANS]  Enregis- 
trements  simultanes  de  la  pOj  Intracellulaire  et  de 
I'autonctivue  electrlque  du  neurone  giant.  (Aplysia 
depllans),  by  N.  Chalazonitis  and  M.  Cola.  [1965]  9p. 
Incl.  Ulus,  diagrs.  refs.  (AFOSR-66'0746)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  EOAR-63-114  and  National  Institutes  of  Health) 

AD  639329  UncUssUied 

Also  published  In  Compt.  Rend.  Seances  Soc.  Biol. , 
v7 139:  1710- 1718,  1965. 

IntraceUutar  variations  in  pOj  (oxygen  tension)  of  less 
than  5  mm  Kg  are  sufficient  to  cause  significant  changes 
in  membrane  potential  and  frequency  of  discliarge,  sug¬ 
gesting  that  under  physiological  conditions  small  fluctua¬ 
tions  in  PO2  in  the  central  nerves  can  act  as  a  regulating 
influence  on  certain  neurons. 
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Chicago  U.  [Con>mittee  on  Mathematical  Biology]  Ill. 

INVESTIGATK»1S  IN  THE  FIELD  OF  RELATIONAL 
BIOLOGY,  by  H.  Rosen.  Final  rept.  Oct.  1,  1963- 
Mar.  31,  1966,  4p.  (AFOSR-66-0956)  (AF  AF08R-64-9) 
AO  634283  UncUssified 

The  studies  reported  herein  are  concerned  with  the 
structure  and  properties  of  a  class  of  relational  models 
of  simple  orgr.ilsms.  Some  important  problems  relat¬ 
ing  to  the  behai'ior  of  these  systems  in  altering  environ¬ 
ments  are  1  elated  to  the  properties  of  associated  sequen¬ 
tial  machines  and  thence  >  control  problems  in  dynami¬ 
cal  systems.  Questions  of  realizability  of  these  abstract 
systems  are  considered  in  some  detail,  and  the  formula¬ 
tion  d  a  general  optimality  principle,  which  would  allow 
us  to  relate  the  abstract  model  to  specliic  physico¬ 
chemical  realizations  (1.  e. ,  real  organisms)  is  discussed. 
Some  implications  of  this  study,  both  for  important  prob¬ 
lems  in  biology,  and  for  the  study  ol  nonblological  (1.  e. . 
engineering  or  extraterrestrial)  realizations  of  biological 
organizations  are  described. 
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Chicago  U.  Committee  on  Mathematical  Biology,;  III 

A  NEURAL  NET  MODEL  FOR  ESCAPE  LF^RNING,  by 
H.  D.  Landahl.  [1965||12|p.  IikI.  dug'>8  (AFOSR-66- 


0748)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Researcii  under  AF  AFO6R-64-370  and  Public 
Health  Service)  AD  632744  Unclassified 

Also  published  in  Bull.  Math.  Biophys. ,  Special  Issue, 

V.  27:  217-328,  1965. 

.\n  escape  learning  situation  is  discussed  in  terms  d  a 
neural  model  in  which  a  stimulus  can  result  in  a  condi¬ 
tioned  excitement  and  a  specific  conditioned  response. 

By  using  the  simplest  relations  between  the  strengths  of 
conditioning  and  the  number  of  reinforcements  and  by 
introducing  a  distribution  d  fluctuations  occurring  regu¬ 
larly  in  time,  one  can  calculate  the  probabilities  d  vari¬ 
ous  responses,  as  well  as  the  various  latencies,  in  suc¬ 
cessive  trials.  Consequer  'es  d  the  model  for  various 
experimental  situations  are  discussed.  (Contractor's 
abstract) 


Chicago  U.  Committee  on  Mathematical  Biology,  Ill. 

A  CCKVERGENCE  THECtflEM  FOR  LINEAR  THRESHOLD 
ELEMENTS,  by  H.  M.  Martinez.  [1965]  [7lp.  (AFOSR- 
66-0749)  (AF  AFOSR-64-370)  AD  632736 

Unclassified 

Also  published  in  Bull.  Math.  Biophys.,,  v..  27:  153-159, 
.Tune  1965~ 

"Linear  threshold  element"  is  the  generic  term  for  a  de¬ 
vice,  natural  or  artificial,  of  the  input-output  type  which 
(1)  has  a  finite  number  k  of  input  lines  and  one  output 
line,  (2)  forms  a  linear  combination  aiX]i'a2X24.. . .  «itX|j 

d  the  input  k-tuple  (Xj,  X2 . Xj^)  and  compares  it  with 

a  threshold  quantity  6;  and  (3)  yields  one  of  two  outputs 
depending  on  whether  the  linear  combination  does  or 
does  not  exceed  the  threshold  6.  .Such  elements  find 
wide  use  as  :neans  for  realizing  linear  discriminant 
functions  and  as  analogs  for  certain  features  character¬ 
izing  neurons.  Adaptive  classification  d  inputs  into 
one  of  two  categories,  as  designated  by  the  two  outputs, 
can  sometimes  be  achieved  by  the  suitable  adjustment, 
based  on  experience,  of  the  parameters  aj,  a2, . . .  ,a|^ 

and  9.  One  such  adjustment  rule  having  the  character¬ 
istics  d  a  steepest  descent  algorithm  is  here  investi¬ 
gated.  Established  is  a  theorem  giving  the  necessary 
and  sufficient  conditions  that  the  mean  values  d  the  ad¬ 
justed  parameters  converge  to  a  solution  d  the  equa¬ 
tions  required  for  minimizing  the  mean  square  error 
relative  to  a  quantity  associated  with  classification  per- 
formince  when  the  element  is  exposed  to  a  stationary 
sequence  of  independent  inputs.  (Contractor's  abslractl 
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Chicago  U.  Committee  on  Mattie. .latical  Biology,  ill. 

SOME  COMMENTS  ON  RE-ESTABLiSHABlLlTY,  bv  R 
Rosen.  |1965||4]p.  incl.  diagrs.  (AFOSR- 66-0755) 
(Sponsored  jointly  by  Air  Force  Office  ol  Scientific  Rc-- 
search  under  AF  AFOSR-65-9  and  Public  Health  Strv-. 
ice)  AD  629854  Unclassified 
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Also  published  in  Bull.  Math.  Blophys. ,  Spooial  Issue, 

V.  27:  U-1'4,  1965. 

The  present  note-  consists  of  2  s^rate  but  related  parts. 
In  the  first,  a  new  graph-theoretic  proof  is  present^ 
that  an  (M,  R)-system  must  always  contain  a  nonrees- 
tablishabTe  component.  The  second  considers  some 
questiems  concerning  the  relation  between  re-establlsha- 
bility  and  the  time-lag  structure  in  (M,  R)-systems. 

It  IS  supposed  that  the  reader  is  famlSar  with  tne  termi¬ 
nology  of  the  author's  previous  work  on  (M,  R)-systems, 
particularly  R.  Rosen,  Bull.  Math  Blop^s. ,  v.  20: 
245-260,  1958. 


Chicago  U.  [Dept,  of  Mathematics]  Ill. 

CATEGORICAL  ALGEBRA,  by  S.  MacUne.  [1965] 
[67]p.  incl.  diagrs.  refs.  (AFO6R-65-1042)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  AFOSR-64-520]  and  National  Science  Foundation) 

AO  624371  Unclassified 

Also  published  in  Bull.  Amer.  Math.  Soc. ,  v.  71:  40- 


A  discussion  is  presented  of  developments  which  use 
categories  and  functors.  Attention  is  given  to  the  ubiqui¬ 
ty  ol  adjoint  functors,  the  utility  of  abelian  categories,  a 
unified  categorical  treatment  of  types  of  algebras,  rela¬ 
tive  homological  algebra  via  adjoint  functors,  differential 
graded  objects,  and  universal  algebra  via  suitable  very 
small  categories.  Definitions  arc  formed,  and  proposi¬ 
tions  and  theorems  are  proposed  and  proved.  Trans¬ 
formations  and  inorphisms  are  emphasized. 


Jhicago  U.,  Dept,  of  Mathematics,  111. 

A  FAMILY  OF  SPECTRAL  OPERATIONS,  by  T.  -C.  Kuo. 
[19651  [4]p.  incl,  diagr..  tAF06R.65-2n8)  (AF  AFOSR- 
64  5201  ad  629032  Unclassified 

Also  published  in  Proc,  Nat'l.  Acad.  Sci. ,  v.  53:  658- 
661,  Mar.  I'^SSr 

This  paper  considers  the  category  ’.vhose  objects  are 
euic  slmplicial  maps  I:  X  -  Y,  where  X  and  Y  are  sim- 
plicia!  sets  (i.  e. ,  semislmj  iclal  complexes),  Y  being 
regular,  and  whose  morphisms  are  appropriate  pairs  of 
naps.  Filtering  X  by  the  Inverse  images  of  the  skeleta 
of  Y  gives  rise  to  a  spectral  sequence  I'  for  the  mod  2 
cohomology  which  is  functoral  in  dT  ,  and  a  spectral 
operation  is  defined  to  be  a  natural  transfornalion  of 
functors  -  Ej®’*’,  A  universal  example  for  spec¬ 
tral  oiierations  is  constructed  consisting  of  an  object  in 
the  category  and  a  cochain  which  acts  as  a  fundamental 
cLtss.  The  spectral  sequence  for  the  universal  example 
IS  comixiled  for  r  ■  q  >  2  In  terms  of  the  cohomology  oi 
hiienberg-MacLane  spaces  KjZjin).  (Math.  Rev. 

,ibsl  .  t) 


Chicago  U.  [Dept,  ot  Mathematics]  Ill. 

AUTONOMOUS  CATBGf«IES  AND  DUAUTY  OF  FUNC- 
TfXtS,  by  F.  E.  J.  Unton.  [1965]  [35lp.  incl.  diagrs. 
refs.  (AF06R-65'2645)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AF06R-64-520 
and  National  Science  Foundation)  AD  827626 

Unclassified 

Also  published  in  Jour.  Algebra,  v.  2:  315-349,  Sept. 

I5B5: 

In  the  category  CT  of  based  topological  spaces  and  based 
maps,  let  X  A  A  be  the  smashed  product  and  let  a  A 
be  the  functor  A  A(X)  =  X  A  A.  Given  a  functor  P; 

V"  '•  'O' ,  consider  the  collection  of  natural  transforma¬ 
tions  from  F  to  A  A,  written  Nat(F,  A  A).  H  this  ciil- 
lection  is  a  set,  then  it  may,  in  a  natural  way,  be  given 
the  structure  of  a  based  space,  and  a  new  functor  DF; 

Cf  -  jr  is  defined  by  DF(A)  =  Nat(F,  A  A),  with  an 
obvious  effect  of  DF  on  based  maps.  DF  is  called  the 
functor  dual  to  F;  it  turns  out,  for  example,  that  EC  =  (k 
Da  °  E,  where  E,  0  are  the  suspension  and  loop  space 
functors,  respectively,  and  that  D^  =  D.  In  the  category 
of  modules  over  a  commutative  ring,  a  similar  duality 
may  be  defined  using  the  tensor  product  instead  cf  the 
smashed  product.  A  careful  study  is  made,  in  a  very 
general  setting,  of  this  duality.  The  role  played  by  the 
smashed  product  and  the  tensor  product  In  the  examples 
above  is  as  left  adjoint  of  Hnm{A,  ),  where  Hom(A,  Y) 
may  Itself  be  structured  as  an  object  of  the  category. 
Thus  the  set  of  based  maps  from  A  to  Y  in  ST  may  be 
structured  as  a  based  space,  and  one  then  has  a  natural 
homeofflorphism  )j/g(X,  Y);  Hom(X  A  A.Yjr  Hom(X, 
Hom(A,  Y)).  So  the  first  essential  for  this  duality  i  i  a 
category  g>  is  that  there  exist  a  functor  from  g’  to 
the  category  of  sets  and  a  lift  of  the  Horn  functor  (from 
^  X  i<r  to  sets)  to  a  functor  to  ^  .•  Such  a  category  g? 
is  a  special  case  of  an  enriched  category;  it  has  been 
variously  described  as  a  self-enriched  category  or  an 
autonomous  category.  Given  an  autonomous  category, 
one  then  seeks  a  left  adjoint  of  Hom(A,  );  but,  in  view 
of  the  enrichment,  one  ran  ask  for  the  natural  equiva¬ 
lence  hA  lo  be  an  equivalence  of  -objects  or  of  sets. 
The  next  problem  is  that  of  structuring  the  collection 
corresponding  to  Nal(F,  \  A)  as  an  object  oi  V  ;  this 
raises  certain  set-theoretical  problems  which  are  stud¬ 
ied  and  a  Uieorem  is  proved  establishing  the  existence 
of  dual  functors  under  suitable  hypotheses.  (Math.  Rev. 
abstract,  modified) 
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THE  OBSTRUCTION  TO  THE  LOCALIZABIUTY  OF  A 
MFASURE  .SPACE,  by  F.  E.  J.  Linton.  [1985]  [4}p. 
Incl.  refs.  (AF06R-66-0250)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
64-520  and  National  Science  Foundation)  AD  632883 

Unclassified 


Mar.  1965. 
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This  paper  Is  to  lormubte  the  concept  d  localizabiUty 
(in  the  sense  at  Segal)  in  terms  at  homological  algebra. 
Let  m  be  a  finite  measure  on  a  ring  R  of  subsets  of  X 
such  that  R  contains  the  union  of  any  disjoint  sequence 
t  Eg}  ^  R  for  which  r  m(Eg)  <  ■•.  A  set  X  is  measura¬ 
ble  [null]  if  K  r\  E  c  R  [m(K  nE)  °  0]  whenever  E  r  R. 
The  measure  space  (X,R,  m)  is  said  to  be  localirable  it 
the  algebra  of  measurable  sets  modulo  null  sets  is  com¬ 
plete  as  a  partially  ordered  set.  A  boolean  ring  A  ntay 
be  regarded  as  an  A-module,  and  an  ideal  J  in  A  as  a 
sub-A*module.  The  connecting  homomorphism  dy^^  j: 

Hom^fA,  A/J)  -  Ext^*(A,  J)  betw  n  the  group  of  A- 

moduie  homomorphisms  A  -  A/J  and  the  group  of  A- 
moduie  extensions  0-J-?-A-0ls  called  the  ob- 
Btruction  to  the  locallzability  of  the  boolean  ring  A  over 
its  ideal  J.  The  main  theorem  asserts  that  (X,  R,  m)  is 
locallzable  if  and  only  if  d|{  j  vanishes  where  I  is  the 
ideal  at  null  sets  in  R.  (Math.  Rev.  abstract) 
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Chicago  U.  [Dept,  of  Mathematics]  III. 

A  FAMILY  OF  SPECTRAL  OPERATIONS,  by  T.  -C.  Kuo. 
[1B6S]  [26]p.  incl.  diagrs.  refs.  (AF06R-66-2618) 

(AF  AFO6R-64-S20)  AO  643130  UncUsstfied 

Also  published  In  Topology,  v.  4:  21S-240,  1965. 

Consideration  is  given  to  the  category  ;  whose  objects 
are  surjective  se-ml-simplicial  maps  f:  X  >  Y  (and  Y  sat¬ 
isfies  a  certain  regularity  condition).  The  usual  spec¬ 
tral  sequence  of  a  map  ddines  functors  E^ W;  •  -  /  v 
(abelian  groups),  and  the  natural  transformations  O 
among  these  are  studied.  A  semi-representability 
theorem  is  proven-  There  la  an  object  P^PB  t  •'  and  an 
element  tj,****  t  from  which  every  X(  Ej.P*l(f) 

is  Induced,  but  thn  -vay  to  induce  it  n.-iy  not  be  unique. 
This  reth.ces  problems  about  i3's  to  problems  about 
PyP^i.  Also  proven  are  theorems  of  the  bar-construc¬ 
tion-,  W-construction-,  and  Ei'enberg-Zilber-type  which 
simplify  these  objects.  Results  of  H.  Cartan  are  used  to 
compute  the  spectral  sequence  of  Pj,W  with  Zp-coeffi- 

clents,  in  particular,  it  Is  shown  that  the  differentials  d^ 
vanish  for  t  i  2.  For  most  applications  one  would  need 
more  information  about  the  ambiguity  in  inducing  x from 
This  problem  Is  pointed  out  but  not  dealt  with..  (Math. 
Rev.  abstract) 
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ON  SCHWARZSCHIUV'S  CRITERION  FOR  THE  STABILI¬ 
TY  OF  CASEOUS  M/.SSES.  byN.  R.  Lebovitz.  [1965] 
[14]p.  (AF08R-65-2072)  [AF  AF06R-65-712|  AD  627478 

Unclassified 

Also jiubUshed  in  Astrophys.  Jour.,  v.  142:  229-242,, 


A  serious  obstacle  to  a  deduction  of  Schs  ■rzscJitid's 
criterion  (or  the  stability  of  gaseous  mas-ies  by  way  of 
the  linear-stability  tneory  has  been  the  cimbersome 
nature  of  the  system  of  differential  equation-’  defining  the 
characteristic  frequencies  and  modes  of  oscilt’tioo. 
However,  a  recent  discovery  of  a  variational  principle 
equivalent  to  the  system  of  differential  equations  appears 
to  overcome  this  obstacle  (S.  Chandrasekhar,  Astro¬ 
phys.  Jour. ,  V.  139:  664,  1964).  Here  this  variational 
principle  is  used  to  show  that  ail  the  characteristic  fre¬ 
quencies  are  real  if  Schwarzschild's  criterion  is  satis¬ 
fied.  The  demonstration  is  given  for  a  wide  class  of 
equilibrium  configurations.  The  validity  of  Schwarz- 
schild's  criterion  is  clearly  indtcaied  by  the  results, 
though  inferring  stability  from  the  reality  of  the  charac¬ 
teristic  frequencies  requires  a  completeness  theorem 
which  has  not  yet  been  proved. 
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THE  ONSET  OF  CONVECTIVE  INSTABILITY,  by 
N.  R.  Lebovitz.  [1965]  [4]p.  (AFO6R-66.01S3) 

(AF  AF06R-65-712)  AD  631361  Unclassified 

Also  published  in  Astrophys.  Jour.,  v,.  142;  1257-1260, 
Oct.  1,  1965. 

It  IS  shown  that  for  non-trivial  neutral  modes  of  dis¬ 
turbance  to  exist  in  a  spherical  mass  of  gas  it  is  a  nec¬ 
essary  and  sjfficient  condition  that  the  Scbwarzschild 
discriminani  vanishes  In  a  finite  radial  subinterval  of 
the  configuration.  A  further  nnathematical  justification 
is  given  for  the  physical  arguments  used  to  derive  the 
Schwarzschild  criterion. 
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QUASI- FREE  PROTON- PROTON  SCATTERING  IN 
LIGHT  NUCLEI  AT  460  MEV,  by  H.  Tyrfen.  S.  Kullander 
and  others.  [1965]  [143 ]p.  incl.  diazrs.  tables,  refs. 
(AFOSR-65-1678)  (AF  AFOSR-64-13)  AD  624318 

Unclassified 

Ouasi-free  proton-proton  scattering  Is  studied  in  a  num¬ 
ber  of  light  nuclei  at  460  mev  using  two  large  identical 
magnetic  spectrometers  with  2-directional  focusing  and 
a  multi-channel  electronic  detector  system.  The  experi¬ 
ments  are  done  in  a  symmetric  geometry.  Summed 
energy  spectra  and  angular  correlation  distrib-jtions 
of  separated  components  of  the  spectra  are  presented. 
The  experimental  results  (or  the  lighter  nuclei  are 
analyzed  by  comparing  them  with  theoretical  ones  ob-, 
talned  on  the  basis  of  the  distorted  wave  Impulse  ap¬ 
proximation.  Information  on  the  radii  and  occupation 
numbers  of  the  Is  and  Ip  orbitals  in  the  nuclei  consid¬ 
ered  is  obtained.  (Contractor’s  abstract)  I- 
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COEFnCIENTS  AT  CHICAGO  AND  CUMAX  OURINC 
SOLAR  CYCLE  19  (19S4-19<3),  by  M.  A.  Forman. 

[1965]  [5]p,  incl.  diagrs.  table,  refs.  (AF06R>65-1820) 
(Sponsored  jointly  by  Air  Force  Geophysical  Research 
Directorate;  and  Air  Force  Office  of  Scientific  Research 
I  under  AF  AF06R-64-251)  AD  625600  UncUssUied 

i  Also  published  in  Jour.  Geophys.  Research,  v.  70: 

I  2469-2473,  June  1,  1965. 

i-  The  dependence  of  the  neutron  monitor  mass  absorption 
i  coefficient  on  11-yr  changes  in  the  primary  cosmic-ray 
f  spectrum  was  investigated  for  the  monitors  at  Chicago, 

>  Ill.  and  Climax,  Colo. ,  using  a  modified  single  regres- 
f  Sion  method.  The  analysis  of  hourly  intensity  and  pres- 
■  sure  values  for  733  days  at  Chicago  and  1000  days  at 
Climax  during  the  period  1954-1963  revealed  no  signifi¬ 
cant  variation  at  either  station.  The  mean  value  of  the 
coefficient  at  Chicago  is  -0. 938  *  0. 007%/mm  Hg;  at 
Climax  it  is  -1. 010  ±  0. 006%/mmHg.  This  cifference 
IS  significant  and  depends  on  the  altitude  characteristics 
of  the  nucleonic  component.  These  results  are  com¬ 
pared  with  earlier  work.  (Contractor's  abstract) 


nium:  for  N  <  10^^  cm'^  the  mobility  increases  with  N 
and  shows  impurity-band  effects;  for  N  >  lO^^  cm'^  the 
mobility  decreases  and  ionized-impurity  scattering  is 
the  dominant  scattering  process.  The  latter  range  is 
N  >  3  X  10l8  cm'8  for  large  [111]  compression.  The 
resistivity  was  measured  for  current  flowing  parallel 
and  perpendicular  to  the  stress  direction.  The  mobility 
anisotropy  was  found  lobe  ft ^  /ft ^  =  3. 9 1  0. 1  for 

N  >  4  X  10*8  cm*8.  This  buUcates  that  the  mean  free 
path  is  nearly  isotropic.  The  mobility  for  electrons  in 
1,  2,  and  4  valleys  is  compared  with  Csavinszky's  par¬ 
tial-wave  treatment  of  impurity  scattering.  The  change 
of  screening  with  the  number  of  valleys  was  taken  into 
accouid.  Csavinszky's  theory  overestimates  the  N  de¬ 
pendence  and  the  magnitude  of  tlie  scattering.  This  is 
attributed  to  the  failure  of  (he  individual-scattering 
assumption. 
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EFFECT  OF  UNIAXIAL  COMPRESSION  ON  IMPURITY 
CONDUCTION  IN  p-GERMANIUM,  by  F.  H.  Poliak. 
[1965]  [14]p.  incl.  diagrs.  tables,  r^s.  (AF06R-6S- 
1924)  (AF  AF06R-62'178)  AD  626803  Unclassified 


ELECTRONIC  PROPERTIES  OF  SEMICfWDUCTORS  AT 
UQUID  HELIUM  TEMPERATURES,  by  H.  Fritzsche. 

[  Final  rept.  Feb.  1965,  9p.  (AFOSR-6S-043S) 

(AF  AFOSH-62-178)  AD  612132  Unclassified 


■  The  research  effort  was  devoted  to  the  3  least  studied 
and  least  understood  transport  phenomena  in  semlcon- 
;  doctors  at  low  temperatures  which  involve  the  interac¬ 
tion  of  impurities.  These  are:  (a)  impurity  conduction, 
(b)  the  transition  from  nonmetallic  to  the  metallic  state, 

1-  j  and  (c)  the  so-called  metallic  state  of  degenerate  semi- 
!  conductors.  This  work  tries  to  illuminate  the  detailed 
,,  physical  phenomena  which  are  so  important  for  the  in¬ 
creasing  number  of  low  temperature  solid  state  devices 
^  such  as  tunnel  diodes  and  junction  lasers. 
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I  HIGH-STRESS  PIEZORESISTANCE  AND  MOBILITY  IN 
I  DEGENERATE  Sb-DOPED  GERMANIUM,  by  M.  Cuevas 
I  and  H.  Fritzsche.  [1965]  [9]p.  incl.  diagrs.  tables, 

J  refs.  (AFOSR-65-1376)  (AF  AF06R-62-178)  AD  622853 
t;  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  137:  A1847-A1855, 
M5?.,157T«55r 


The  resistivity  of  germanium  containing  between  N  = 

3  X  lO"'^  and  10*®  antimony  atoms/cc  was  measured  at 
1. 2'^ K  under  uniaxial  compressions  of  up  to  10*®  dyn 
cm"^.  These  stresses  are  high  enough  to  effect  an  ob¬ 
servable  saturation  in  the  piezoresistance,  i.  e. ,  to 
transfer  all  electrons  to  a  single  conduction-band  valley 
([111]  compression)  or  to  2  valleys  ([110]  compression). 
Two  distinct  ranges  are  observed  in  degenerate  germa¬ 


Also  published  in  Phys.  Rev. ,  v..  138:  A618-A631, 

Apr.,  19,  1S65. 

The  ^fect  of  uniaxial  compression  along  [100]  and  [111] 
on  impurity  conduction  was  investigated  in  Ga-doped  p- 
Ge  in  the  concentration  range  3  x  10*®  <  N^  <  9  x  10*6 
cm'®  for  compensation  K  =  0. 04  and  in  the  range  9  x 
10*^  <  N^  <  4  X  10*®  cm'®  for  K  =  0. 40.  The  experi¬ 
ments  were  performed  between  300°  and  1. 2°K.  The 
largest  stress  applied  was  6. 8  x  10®  dyn  cm'®..  The 
analysis  of  the  experimental  results  deals  primarily 
with  the  high-stress  region  (X  >  4  x  10®  dyn  cm-2)  in 
which  the  2  valence  bands,  which  in  the  absence  of  stress 
are  degenerate  at  k  =  0,  are  nearly  decoupled  so  that 
the  effect  of  the  lower  band  on  the  acceptor  wave  function 
is  treated  as  a  perturbation.  In  the  low-concentration 
region,  inclusion  of  nonspherical  charge  distributions, 
together  with  the  acceptor  wave  functions  calculated 
from  the  effective-mass  approximation,  accounts  for  the 
observed  stress  dependence  of  the  resistivity..  At  inter¬ 
mediate  concentrations  a  linear  relation  between  the  im¬ 
purity-conduction  activation  energy  (2  and  the  acceptor 

ionizatiem  energy  is  established.  The  investigation  of 

the  stress  dependence  of  the  transition  from  nonmetallic 
to  metallic  conduction  yields  the  stress  dependence  of  the 
effective  Bohr  radius.  The  form  of  this  stress  depen¬ 
dence  indicates  the  importance,  at  high  concentrations, 
of  the  potential-energy  term  in  the  effective- mass  Hamil¬ 
tonian.  This  term  can  be  neglected  at  low  concentra¬ 
tions.  (Contractor's  abstract,  modified) 
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HIGH  STRESS  BmEFRINGENCE  OF  PURE  AND  DEGEN¬ 
ERATE  n-TYPE  Ge  (Abstract),  by  A.  Feldman.  [1965] 
[l]p.  [AF  AFOSR-62-178]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Kansas 
City,  Mo. ,  Mar.  24-27,  1965. 

Published  in  Bull.  Amer.,  Phys.  Soc. ,  Senes  II.  v.  10; 
F44,  Mar;'^4,  1065. 

The  stress  birefringence  B  of  pure  and  def  rate  n- 
type  Ge  has  been  measured  at  liquld-He  te  i  ratures 
using  wavelengths  X  of  1. 8-2.  5  p  and  uma..ial  compres¬ 
sion  X  of  up  to  8. 5  X  109  dyn  cm-2  along  [111].  B  is  con¬ 
sidered  the  sum  of  a  lattice  contribution  Bj  and  a  free 
electron  contribution  Bj.  Bj  =  B  for  pure  Ge..  The  sim¬ 
ple  degenerate  model  predicts  a  saturation  of  Bj  when 
all  electrons  are  transferred  to  a  single  valley..  In  As- 
doped  Ge,  N  =  2  X  10l8  donors  cm"8,  incomplete  satura¬ 
tion  is  observed.  Values  for  mj.(l/mj^  -l/mu  )  are 

obtained  that  differ  from  pure  Ge.  the  stress  opti¬ 

cal  constant  for  pure  Ge  equals  5Bj/5x.  Q44  is  observed 
to  be  linear  in  X‘*  below  77°K. 
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HIGH-STRESS  PIEZORESISTANCE  IN  DEGENERATE 
ARSENIC-DOPED  GERMANIUM,  by  M.  Cuevas  and  H. 
Fritzsche.  [l965][8]p.  incl.  diag,"s,  table,  refs. 

(AF  AF06R-62-178)  Unclassified 

Published  in  Pliys.  Rev. ,  v.  139:  A1628-A1635..  Aut. 

The  resistivity  of  germanium  containing  between  N  =  4  x 
lO^”^  and  10*8  arsenic  atoms  per  cc  was  measured  at 
1.2°K  under  uniaxial  compressions  of  up  to  10*®  dyn 

cm"^..  The  piezoresistance  fails  to  saturate  near  the 
stress  at  which  one  expects  essentially  all  electrons  to 
have  been  transferred  to  a  single  conduction  band  valley 
([111]  compression)  or  to  2  valleys  ([110]  compression), 
^turation  is  approached  at  much  higher  stresses.  The 
resistivity  was  measured  for  current  nuvying  parallel  and 
perpendicular  to  the  stress  direction,  r'or  N  10*8 
cm'®,  the  mobility  anisotropy  was  found  to  be  /p„ 

4  i  0.  4,  5  ±  0.  6,  and  6  ±  0.  5  for  the  4-,  2-,-  and  1- 
valley  cases,  respectively.  The  n.obility  ratio  P|,(Sb), 
p,i  (As)  increases  from  about  1.  5  to  1. 9  as  the  electrons 
are  transferred  from  4  valleys  to  1  va’  -y.  Evidence  for 
the  presence  of  tail  states  in  As-doped  germanium  and 
the  significance  of  the  large  central  impurity  cell  poten¬ 
tial  of  As  donors  for  the  interpretation  of  the  piezore- 
sistance  are  discussed.  (Contractor's  abr'.ract) 
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’PRESSURE  DEPENDENCE  OF  PHONON  ASSISTED  IN- 
TERBAND  TUNNELING,  by  H.  Fritzsche  and  J.  J. 
Tiemann  [1965]  [bjp.  incl,  dugr.  taole,  refs 
(AFOeR-65-1183)  (AF  AFOSR.63-148)  AD  621411 

Unclassified 

Alsu  published  in  Proc.  Seventh  Internat'l  Conf.  on  the 
Physics  of  Semiconductors,  Paris  (France)  iJuly  19- 
24,  1964),  Pans,  Dunod,  1965  p.  599-603 

Previous  studies  ha'’e  shown  general  agreement  between 
experimental  results  and  the  theories  of  Keldysh  a  d 
Kane  for  n.terband  tunneling  in  the  piesent  study,  a 
structure  is  examined  in  the  bias  dependence  of  the  rela¬ 
tive  change  of  tunneling  current  with  hydi  ostatic  pres¬ 
sure  in  Sb-doped  germanium  tunnel  junctions  at  4  2  K. 

It  IS  shown  that  this  effect  cannot  be  explained  by  the 
Keidysh-Kane  theory.  Evidence  suggests  that  some 
characteristic  properties  of  the  TA  and  LA  phonons  are 
not  incorporated  correctly  in  the  theory. 


616 

Chicago  U..  Inst  for  the  Study  of  Metals,  Ill. 

THEORY  OF  INDIRECT  INTERBAND  TUNNELING  IN 
SEMICONDUCTORS,  by  J..  J.  Tiemann  and  H.  Fritzsche 
[1965]  (4]p  incl.  diagr  table.  (AFOSn-65- 1375) 

(AF  AFOSR-63-148)  AD  622920  Unclassified 

Also  published  in  Phys  Rev.,  v,  137.  A1910-A1913,. 
Mar.  rS,  1?65. 

The  theory  of  phouon-assisted  tunneling  by  Keldysh  and 
Kane  is  extended  to  incorporate  the  phonon  interaction 
in  a  manner  that  is  consistent  with  tlie  requirements  of 
crysUl  symmetry.  Pcituruation  theory  is  used  to  eval¬ 
uate  the  tunneling  ma'rix  element.  The  unperturbed 
waie  functions  arc  taken  to  be  the  approximate  eigen¬ 
states  of  the  pure  crystal  in  a  weak  uniform  field,  as 
prese.nted  bv  Kane.  The  electron-ptionon  interaction  is 
treated  as  the  perturbation  Alth'jugh  the  magnitude  of 
the  ,unncl  current  agrees  with  experiment,,  the  observed 
difference  between  the  pressure  coefficients  of  the  trans¬ 
verse  acoustical  and  the  longitudinal  acoustical  phonon-, 
assisted  tunnel  currents  is  not  rcprixiuced  by  the  theo¬ 
ry.  It  IS  concluded  that  Kane's  reflected  wave  fcnctions 
are  not  sufficiently  good  approximations  for  the  clacuU- 
tior  of  phonon-assisted  tunneling  in  gimmamum.  (Con¬ 
tractor's  abstract) 
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PHONON  LNERGItS  IN  GERMANIUM  FROM  PHONON- 
ASSISTED  TUNN  ELING,  by  R.  T.  Payne  |1965||13|p 
incl.  diagrs  tables,,  refs.  (AFOSR-65-1899i 
(AF  APO6R-03-148)  AD  626508  Unclassified 

Phys.  Rev,,,  v.  139  A570-A582,; 
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The  line  shapes  of  the  peaks  in  the  bias  dependence  of 
the  second  derivative  of  the  phonon-assisted  tunnel  cur¬ 
rent  with  respect  to  voltage  are  reported  for  Sb-doped 
germanium  tunnel  junctions  between  4. 2  and  1. 15"K. 

The  antimony  concentration  is  5  x  10^®  cm'®.  The  pho¬ 
non  energies  at  the  point  L  in  the  Biillouin  zone,  deter¬ 
mined  to  an  accuracy  of  ±  0.  \%,  are  E(TA)  -  1. 766, 
E(LA)  -  27..  58,  E(LO)  =  30.  62,  and  E(TO)  =  36. 15  in 
mev..  This  accuracy  verifies  the  assumptions  made  in 
determining  the  pressure  dependence  of  these  phonon 
energies  previously  reported  by  the  author..  The  major 
contribution  to  the  line  shapes  is  kT  broadening.  Minor 
contributions  arise  from  a  small  bias  dependence  of  the 
tunnel  current  per  energy  interval  and  from  the  phonon 
('  spersion  near  L.  Approximate  values  for  the  curva- 
tui'cs  of  the  phonon  spectrum  at  L  are  determined.  A 
lower  limit  of  1.  6  x  10'^^  sec  is  found  for  the  lifetimes 
of  these  phonons.  From  double  phonon  emission  proc¬ 
esses  the  energy  of  the  optic  phonon  at  T  is  found  to  be 
37.  3  1  0. 2  mev.,  (Contractor’s  abstract) 
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HIGH-SENSITIVITY  PIEZOREFLECTIVITY,  by  W,  E. 
Engeler,.  H.  Fritzsche  and  others.  (19651  [4lp.  Incl. 

■  d-agrs.  refs.  (AFOSn-65-1900)  (AF  AFOSR-63 -1481 
AD  626082  Unclassified 

^so  published^  Phys.  Rev.  Ltrs, ,  v..  14;  1069-1072, 

June'5Srf965. 

A  high-sensitivity  piezoreflcctance  technique  is  described 
which  promises  to  be  useful  in  the  study  of  the  energy 
band  stiuclure  of  solids.  This  technique  utilizes  oscil¬ 
latory  applied  strain  and  synchronous  detection  at  a  fre¬ 
quency  tlut  IS  high  in  comparison  with  fluctuations  in  the 
photodetectors  and  other  sources  of  instability.  The  re¬ 
sulting  improvement  in  stability  allows  measurements  to 
be  made  of  relative  reflectivity  changes  as  small  as  2  x 
10'®.  Results  of  measurements  are  presented  for  Ge, 

Si,;  and  Cu,  The  expei  imental  data  can  be  used  to  deter¬ 
mine  interband  transition  energies  and  deformation  po¬ 
tentials, .  and  can  provide  information  about  the  location 
of  the  transitions  in  the  Brillouiii  zone 
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EFFECT  OF  STRESS  ON  THE  EXCESS  AND  HUMP 
CURRENT  IN  Sb-DOPED  GERMANIUM  DIODES,  by  S. 
Fujita,.  H.  Fritzsche,  and  J.  J.  Tiemann.  (1965{(5|p. 
incl.  dugrs.  Uble,  refs.  (AFOSR-65-1901)  (AF  AFOSR 
63-148)  AD  626080  Unclassified 

Also  publi^icd  in  Jour.  Phys.  Soc.  Japan,  v.  20:  1443- 
1447,  Aug.  ISBST. 

The  eflects  of  uniaxial  compression  ana  of  hydrostatic 
pressure  on  the  excess  and  hump  current  in  germaraum 
tunnel  diodes  have  been  studied  experimentally  at  4.  2  K. 
The  diodes  were  formed  by  alloying  mdium  doped  with 
3  8''i  gallium  on  (100)  and  (110)  fares  of  germanium  bars 


contaimngan  antimony  concentration  of  5  x  10^®  cm'®. 
The  first  order  change  cf  the  current  with  stress  was 
measured  at  fixed  forward  bias  voltages.  The  experi¬ 
ments  show  that  the  excess  current  involves  tunneling 
from  the  conduction  band  valleys  to  gap  states  on  the  p- 
type  side  id  the  junction.  A  large  negative  stress-in¬ 
duced  current  change  is  associated  with  a  current  com¬ 
ponent  which  is  sometimes  observed  as  a  hump  in  the 
I-V  characteristic  between  0. 5  and  0. 65  v  bias.  A  sharp 
increase  of  the  pressure  coefficient  marics  the  onset  of 
the  ordinary  injection  cui  rent  at  0. 74  v.  The  effect  of 
shear  stress  on  the  injection  current  was  found  to  be 
zero  to  first  order  in  the  stress.  (Contractor's  abstract) 
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STRESS  EFFECTS  ON  IMPUR1TY-D4DUCED  TUNNEL¬ 
ING  IN  GERMANIUM,  by  H.  Fritzsche  and  J.  J, 

Tiemann.  (1965J  (4]p.  incl.  diagrs.  refs.  (AFOSR- 
65-1902)  (AF  AF06R-63-148)  AD  626081 

Unclassified 

Also  published  in  Phys.  Rev. ,  v..  139:  A920-A923, 

Aug.  2,  1965. 

The  effects  of  uniaxial  compression  and  of  hydrostatic 
pressure  on  the  impurity-induced  interband  tunneling 
current  in  germanium  tunnel  junctions  have  been  studied 
experimentally  at  4.  2'K.  The  diodes  were  formed  on 
(100)  and  (110)  faces  or  arsenic-doped  germanium  bars. 
The  stress  coefficients  of  the  tunnel  current  were  meas¬ 
ured  at  fixed  forward  and  reverse  bias  voltages.  The 
experiments  show  that  the  part  of  the  electron  wave  func¬ 
tion  responsible  for  impurity-induced  tunneling  is  not 
associated  with  a  particular  conduction-band  valley. 

Some  structure  in  the  bias  dependence  of  the  shear  stress 
coefficients  near  zero  bias  remains  unexplained.  This 
structure  does  not  appear  in  the  hydrostatic-pressure 
coefficient.  (Contractor's  abstract) 
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EXPERIMENTAL  INVESTIGATION  OF  THE  ELEC¬ 
TRONIC  PROPERTIES  OF  SOLIDS,  by  H.  Fritzsche. 
Final  technical  rept.  Dec.  1965,  13p.  incl,  refs. 
(AFOSR-65-2727;  (AF  AFOSR-63- 148)  AD  629495 

Unclassified 

Research  progress  is  reported  in  the  following  fields. 

(1)  study  of  the  Hall  effect  in  liquid  metals  and  alloys: 

(2)  study  of  very  Impure  semiconductors;  (3)  optical  in¬ 
frared  studies  of  semiconductors;  (4)  investigation  of 
the  electronic  band  structure  of  solids;  (5)  the  use  and 
development  of  ultrasonic  attenuation  techniques. 
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A  SIZE  EFFECT  IN  NEARLY  FREE  ELECTRON  MET¬ 
ALS,  byB.  G.  Smith.  [1965]  [2lp.  incl.  dlagr. 
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(AFO6R-66'1303)  (bponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AF06R-63-148 
and  National  Aeronautics  and  Space  Administration) 

AO  641290  Unclassified 

Also  published  in  Phys.  Ltrs. ,  v.  18  210-211,  Sept.  1, 

TOSFT 

In  the  conventional  development  ot  the  nearly  free  elec¬ 
tron  theory  of  metals  the  basts  set  of  free  electron  eigen¬ 
functions  is  determined  by  the  assumption  of  periodic 
boundary  conditions  in  a  lattice  of  infinite  dimensions. 
This  clearly  unrealistic  choice  is  justified  by  the  intui¬ 
tive  argument  that  processes  of  experimental  Interest 
will  occur  in  the  bulk  of  the  crystal  and  should  there¬ 
fore  not  depend  upon  the  particular  boundary  conditions 
employed.  Intuition  does  not  support  this  argument 
for  small  crystals,  e.  g. ,  thin  films,  for  which  boundary 
conditions  must  be  more  carefully  chosen.  In  this  letter 
is  elaborated  a  consequence  of  using  stationary  instead 
of  traveling  wave  electronic  functions. 
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THE  USE  OF  PRESSURE  IN  THE  STUDY  OF  IMPURITY 
STATES  IN  SEMICONDUCTORS,  by  H.  Frltzsche.  [1965] 
(12]p.  Incl.  dlagrs.  refs.  (AFOSR-66-0131) 

(AF  AFOSR-63.148)  Unclassified 

Published  in  Physics  of  Solids  at  High  Pressures,  Proc. 
First  Internat'l.  Conf. ,  Tucson,  Arlz.  (Apr.  20-23, 

1965),  ed.  by  C.  T.  Tomizuka  and  R.  M.  Emrick.  New 
York,  Academic  Press,  1965,  p.  184-195. 

Experimental  results  are  reported  for  the  effect  of  pres¬ 
sure  on  the  resistivity  of  Ge  doped  with  Sb  and  As.  In¬ 
terband  tunnelling  is  also  considered,  and  the  results 
are  Interpreted  in  terms  of  the  band  structure  of  Ge. 
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EXPERIMENTAL  STUDY  OF  LUMINESCENCE  AND 
EXCITATION  TRAPPING  IN  VINYL  POLYMERS,  PARA- 
CYCLOPHANES,  AND  RELATED  COMPOUNDS,  by  M. 

T.  Vala,  Jr.,  J.  Haebig,  and  S.  A.  Rice.  [1965]  [I2lp. 
incl.  dlagrs.  table,  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  AFOSR- 
63-369],  National  Science  Foundation,  and  Public 
Health  Service)  Unclassified 

Published  in  Jour..  Chem.  Phys. ,  v..  43:  886-897,  Aug. 

17  1985.  ■  ■  ■ 

The  results  of  an  experimental  investigation  of  lumines¬ 
cence  and  energy  trapping  in  the  polymeric  systems 
atactic  and  isotactic  polystyrene  and  atactic  polyvinyl- 
naphthalene  are  presented.  It  is  shown  that  the  anoma¬ 
lous  emission  bands  observed  at  3350A  in  the  polysty¬ 
renes  and  at  4100A  in  atactic  polyvlnylnaphthalene  are 
transitions  from  an  exclmer  state  formed  by  the  inter¬ 
action  of  nearby  chromophores  on  the  same  polymer 
chain.  In  support  of  this  interpretation,  the  spectra  of 


a  number  of  model  compounds  in  the  dipbenylalkane  and 
paracyclophane  series  are  presented  and  analyzed. 

The  role  of  charge-transfer-state  contribution  to  the 
splitting  in  rigidly  helical  isotactic  polystyrene  is  inves¬ 
tigated  and  conclusions  concerning  the  microscopic  con¬ 
formations  of  the  polymer  chromophores  are  drawn 
In  add'tion,  the  possibility  of  excitation  energy  trap¬ 
ping  due  to  conformational  changes  of  the  chromophore 
groups  IS  discussed.  (Contractor’s  abstract) 
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NUCLEAR  M.AGNETIC  RESONANCE  IN  MOLTEN 
SALTS.  II.  CHEMICAL  SHIFTS  IN  THALLIUM  HALIDE- 
ALKALI  HALIDE  MDCTURES,  by  S.  Hafner  and  N.,  H 
Nachtrieb.  [1965]  |6]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-0889)  (Sponsored  jointly  by  Advanced  Re¬ 
search  Projects  Agency,  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR-64-624)  AD  619184 

Unck'.ssified 

Also  published  in  Jour.  Chem.,  Phys.,  v.  42:  631-636,; 
Jan.  15,  1965. 

The  resonance  frequency  of  the  Tl^®®  nucleus  in  molten 
solutions  of  the  thallous  halides  with  the  corresponding 
alkali  metal  halides  vary  linearly  with  the  mol  fraction 
of  the  added  aliali  halide.  The  direction  of  the  chemi¬ 
cal  shift  depends  upon  the  radius  of  the  alkali  cation, 
being  upfield  for  lithium  .ind  sodium  halides  and  down- 
field  for  the  halides  of  potassium,  rubidium,  and  cesi¬ 
um  relative  to  the  pure  thallous  halide.  For  a  given 
mol  fraction  of  alkali  halide.  6'j<]  is  a  linear  function  of 
the  alkali  cation  radius.  The  results  provide  informa¬ 
tion  on  the  nature  of  the  interactions  between  rations  and 
anions  in  molten  salts.  The  covalent  interaction  between 
Tl*  and  halide  ions  is  decreased  by  alkali  metal  ions  of 
small  radius  and  increased  by  tho.se  of  large  radius.. 
(Contractor's  abstract) 
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[DETERMINATION  OF  THE  CLOSEST  APPROACH  OF 
IONS  IN  IONIC  MELTS  BY  MEANS  OF  NUCLEAR  RESO¬ 
NANCE]  Bestimmung  des  kleinsten  lonenabstandes  in 
ionischen  Schmelzen  mittels  Kernresonanz,  by  N  H.. 
Nachtrieb  and  S.  Hafner.  [1965]  [4]p.  incl.  diagr.  refs 
(AFOSR-65-1674)  (AF  AF06R-64-624)  AD  624333 

Unclassified 

Also  published  in  Zeitschr.  Naturforsch. ,  v.  20a:  321- 
324,  1965. 

At  constant  magnetic  field  the  resonance  frequencies  of 
nuclei  in  ionic  salts  increase  linearly  with  temperature 
in  both  the  crystalline  and  molten  states.  The  linear 
temperature-dependence  of  the  chemical  shift  is  ascribed 
to  the  excitation  of  higher  paramagnetic  electronic  states 
which  accompanies  the  increasing  overlap  of  cation  and 
anion  wave  functions;  both  are  proportional  to  the  linear 
increase  in  the  mean  squared  vibrational  amplitudes  of 
ions  with  temperature.  The  magnitude  of  the  break  in 
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the  chemical  shift  at  the  melting  point,  coupled  with  a 
knowledge  of  the  change  in  the  coordination  number  and 
the  variation  in  the  wave  function  overlap  with  internu- 
,  clear  separation,  leads  to  an  estimate  of  the  distance  of 
closest  approach  of  neigiJaoring  ions  in  the  molten  state. 
For  an  assumed  value  of  F  -  0. 9,  where  F  =  (Zi/Zg)/ 

(AEl/AEq),  the  distance  of  closest  cation-anion  ap¬ 
proach  decreases  by  0. 18  A  as  crystalline  TlCl  melts  to 
form  the  liquid  salt.  The  overlap  of  Tl^  and  Cl"  ions  in 
crystalline  TlCl  at  room  temperatures  is  0.  012  on  the 
basis  of  the  NMR  frequency  of  Tl^®®'*'  and  is  estimated  to 
be  0.  017  from  machine  calculations  based  on  analytic 
wave  functions  for  the  ground  states  of  the  ions..  (Con¬ 
tractor's  abstract) 
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SEARCH  FOR  A  CHARGE-TRANSFER  STATE  IN  CRYS¬ 
TALLINE  ANTHRACENE,  by  H  S.  Berry,  J.  Jortner 
and  others.  [1965]  f6]p.  incl.  diagrs.  tables,  refs. 
{AFOSR-65-1219)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-65-781, 

National  Science  Foundation,  and  Petroleum  Research 
Fund)  AO  621538  Unclassified 

Also  published  in  Jour.,  Chem.  Phys. ,  v.  42'  1535- 
■i54T,,  Marn;rT965. 

The  calculation  of  the  location  of  the  charge-transfer 
state  in  crystalline  anthracene  is  examined.  Also  re¬ 
ported  arc  the  results  of  spectroscopic  experiments  de¬ 
signed  to  find  the  transition  from  the  ground  state  to  the 
charge-transfer  state.  No  experimental  evidence  could 
be  found  for  this  transition,  and  it  is  thereby  concluded 
that'  (1)  The  charge-transfer  state  lies  above  the  first 
exciton  state  in  anthracene,  and  (2)  the  polarization  en¬ 
ergy  in  the  charge-transfer  state  is  much  less  than  that 
calculated  on  the  basis  of  classical  considerations.  A 
brief  discussion  of  the  nature  of  the  polarization  in  aro¬ 
matic  crysuils  IS  presented,  especially  with  respect  to 
the  second  conclusion. 


i28 

.riiic.igii  U.  Inst,  for  the  Study  of  Metals,  Ill. 

REFLECTION  STUDIES  OF  EXCITONS  D'  LIOUID  A.nD 
SOLID  XENON,  by  D.  Beaglehole.  11965]  (3lp.  incl, 
diagr..  (AFOSR-66-0310)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  |AF  AFC)6R-65-781 
and  Public  Health  Service)  AD  629813  Unclassified 

Also  published^!  Phys  Rev,,  Ltrs.  ,■  v.  15:  551-553, 

Sept.  27,’  1965. 

Rcllectivity  measurements  have  been  made  on  liquid  and 
solid  xenon  at  various  temperatures  to  study  tne  effects 
of  lattice  order  on  the  optical  excitations.  The  exciton 
lines  art  found  to  broaden  on  making  the  transition  from 
solid  to  liquid  phase  but  otherwise  the  reflectivity  spec¬ 
tra  are  remarloably  similar.  This  result  suggests  that 


all  the  excitons  at  both  high  and  low  energy  have  es¬ 
sentially  an  atomic  origin,  little  influenced  by  crystal¬ 
line  order. 
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EXCITED  ELECTRONIC  STATES  OF  CRYSTALLINE 
BENZENE,  by  R.  Silbey,  S.  A.  Rice,  and  J.  .Jortner. 
(1965)  (8]p.  incl.  diagrs.  tables,  refs.  (AF06R-66- 
0322)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  [AF  AFOSR-65-781]  and  Public 
Health  Service)  AD  629811  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  43.  3336- 
5343,  Nov.  1,  1965. 

In  the  present  paper,  the  excited  electronic  states  of 
crystalline  benzene  are  examined  with  the  use  of  exci¬ 
ton  theory.  Ion-pair  exciton  states  are  considered  and 
it  IS  shown  that  these  may  play  a  considerable  role  in 
determining  the  observed  spectra.  Their  effects  on  the 
lowest  tripiet  state  is  also  considered.  The  results  of 
the  analysis  are  in  agreement  with  the  available  experi¬ 
mental  data  and  are  also  consistent  with  analysis  of  the 
spectrum  of  crystalline  napthalene. 
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MOLECULAR  RYDBERG  TRANSITIONS  IN  RARE-GAS 
MATRICES-EVIDENCE  FOR  INTERACTION  BETWEEN 
IMPURITY  STATES  AND  CRYSTAL  STATES,  by  E.  S. 
Pysh,  S.  A.  Rice,  and  J.  Jortner.  [1965]  [8]p.  incl, 
diagrs.  tables,  refs,  (AFOSR-66-0323)  [AF  AFOSR- 
65-781]  AD  629812  UncUssified 

Also  published  in  Jour.,  Chem.  Phys. ,  v.  43:  2997- 
3004,  Nov.  1,  1965. 

As  a  first  step  in  characterizing  molecular  Rydberg 
states  in  the  solid  state,  the  absorption  spectra  arising 
from  acetylene  and  benzene  inpurlty  states  in  solid 
krypton  and  argon  in  the  far-ultraviolet  region  have  been 
obtained.  The  first  member  of  the  acetylene  Rydberg 
series,  which  appears  at  8. 155  ev  in  the  gas  phase,  is 
observed  to  be  shifted  to  8. 67  ev  in  a  krypton  matrix  and 
to  9. 01  ev  in  an  argon  matrix.  These  large  energy 
shifts  are  discussed,  particularly  with  reference  to  the 
optical  spectra  of  rare-gas  solids  and  rare-gas  alloys, 
where  similar  large  blue  shifts  are  observed.  The  far- 
ultraviolet  spectra  of  benzene  trapped  in  krypton  and  ar¬ 
gon  matrices  show  a  qualitatively  different  phenomenon. 
The  Rydberg  states  of  benzene  are  observed  to  interact 
with  conduction-band  continuum  states  to  exhibit  anoma¬ 
lous  Fano-type  line  shapes.  The  Rydberg  states  re¬ 
pulse  the  neighboring  continuum  states  to  produce  sharp 
decreases  in  the  continuum  absorption  intensity.  These 
results  are  discussed  in  connection  with  other  systems 
which  show  Fano-type  line  shapes.  (Contractor's 
abstract) 
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THE  ELECTROt-HELIUM  ATOM  PSEUDOPOTENTIAL, 
by  J.  Jortiier,  N.  R.  Kestner  and  others.  [1965]  [4]p. 
incl.  diagr.  refs.  (AFOSR-66-1408)  [AFAFOSR-65- 
781]  AD  641211  Unclassified 

Also  published  in  Modern  Quantum  Chemistry,  Part  H' 
Interactions;  Istanbul  Lectures,  Internat'l.  Summer 
School  of  Quantum  Chemistry,  Istanbul  (Turkey)  (Aug. 
16-Sept.  5,  1964),  ed.  by  0.  Sinanoglu.  New  York, 
Academic  Press,  1965,  p.  129-132. 

Calculation  was  made  of  the  helium  atom  pseudopoten- 
tial,  based  on  data  obtained  by  scattering  very  low  ener¬ 
gy  electrons  from  He  atoms. 
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ELECTRONS  IN  LIQUIDS,  by  J.  Jortner,  S.  A.  Rice, 
and  N.'  R.  Kestner.  [1965]  [32]p.  incl.  tables,  refs. 
(AFOSR-66-1450''  (Sponsor^  jointly  by  Air  Force  Office 
of  Scientific  Research  under  [AF  AFOSR-65-781]and 
Public  Health  Service)  AD  641207  Unclassified 

Also  published  in  Modern  Quantum  Chemistry,  Part  II: 
Interactions;  Istanbul  Lectures,  Internat'l.  Summer 
School  of  Quantum  Chemistry,  Istanbul  (Turkey)  (Aug. 
16-Sept.  5,  1964),  ed.  by  0.  Sinanoglu.  New  York, 
Academic  Press,  1965,  p.  133-164. 

Some  current  theoretical  studies  of  electron-solvent  in¬ 
teractions  in  polar  and  nonpolar  solvents  are  discussed. 
Topics  include:  Comments  on  the  polaron  model:  con¬ 
tinuum  dielectric  models;  dielectric  models  for  elec¬ 
trons  in  polar  solvents,  thermochemical  data  concerning 
charge  distribution  in  metal-ammonia  solutions:  excita¬ 
tion  states  of  electrons  in  polar  solvents,  application  of 
theories  of  metals  to  concentrated  metal-ammoma  solu¬ 
tions;  the  free  electron  model,  the  bubble  model. 
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PHOTOCONDUCTIVITY  IN  CRYSTALS  OF  ORGANIC 
MOLECULES,  by  J.  Jortner  and  S.  A.  Rice.  [1965] 
[14lp.  incl.  refs.  (AFOSR-66- 1451)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
|AF  AFOSR-65'781],  National  Institutes  of  Health,  and 
National  Science  Foundation)  AD  641206 

Unclassified 

Also  published  in  Modern  Quantum  Chemistry,  Part  III 
Action  oTLlght  and  Organic  Crystals:  Istanbul  Lectures, 
Internat'l.  Summer  School  of  Quantum  Chemistry,,  Is-- 
tanbul  (Turkey)  (Aug.  16-Sept.  5,  1964),  ed.  by  O. 
Sinanoglu.  New  York,  Academic  Press,  1965,  p.  235- 
248. 

A  theoretical  discussion  is  given  of  cha'-ge  carrier 


generation  in  the  bulk  of  molecular  crystals  of  organic 
molecules,  and  of  carrier  mobility  in  aromatic  crystals. 
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CHEMICAL  PREDICTIONS  BY  MO  THEORY:  THE  RARE 
GAS  HALIDES,  by  J..  Jortner  and  S.  A.  Rice.  [1965] 
I'tSjp  incl.  tables,  refs.  (AFOSR-66-1458)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
|AF  AFOSR-65-78I  ]  and  National  Science  Foundation) 

.  >  641212  Unclassified 

Also  published  in  Modern  Quantum  Chemistry,  Part  I 
Orbitals,  Istanbul  Lectures,  Internat'l.  Summer  School 
of  Quantum  Chemistry,  Istanbul  (Turkey)  (Aug,  16- 
Sept.  5,  1964),  ed  by  0  Sinanoglu,  New  York,  Aca¬ 
demic  Press,  1965,  p.  15-47 

A  semi-empincal  analysis  is  made  of  the  molecular 
structure  of  the  xenon  fluorides.  Topics  include,  the 
electron-correlation  method;  the  molecular  orbital 
model,  the  valence  bond  model:  interpretation  of  physi¬ 
cal  properties  in  terms  of  the  models  (molecular  geome¬ 
try,,  ESR,  NMR,  magnetic  susceptibility.  Mossbauer 
effect,  heats  of  sublimation),  excited  electron  states 
(allowed  and  forbidden  transitions,  Rydberg  states). 
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EXCITONS  AND  ENERGY  TRANSFER  IN  MOLECULAR 
CRYSTALS,  by  J..  Jortner,  S.  A.  Rice,  and  R.  Silbey. 
[1965]  [22]p,  incl.  diagr.  table,  refs.  (AFOSR-66- 
1506)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  [AF  AF06R-65-781],  National  Sci¬ 
ence  Foundation,  and  Public  Health  Service)  AD  641209 

Unclassified 

Also  published  in  Modern  Quantum  Chemistry,  Part  III- 
Action  of  Light  and  Organic  Crystals.  Istanbul  Lectures, 
Internat'l.  Summer  School  of  Quantum  Chemistry,  Is¬ 
tanbul  (Turkey)  (Aug.  16-Sept.  5,  1964),  ed.  by  0. 
Sinanoglu.  New  York,  Academic  Press,  1965,  p  139- 
160. 

A  critical  discussion  is  presented  of  some  properties  of 
exciton  states  in  molecular  crystals  of  aromatic  mole¬ 
cules  Emphasis  is  given  to  the  problems  related  to  the 
theoretical  interpretation  of  singlet  exciton  states.  Trip 
let  and  charge  transfer  exciton  states  are  briefly  con¬ 
sidered. 
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ANTiRESONANCES  IN  DOPED  MOLECULAR  SOLIDS- 
EXPERIMENTAL  EVIDENCE  FOR  CONFIGURATION 
MIXING  OF  IMPURITY  STATES  AND  CONDUCTION - 
BAND  STATES,  by  E.  S.  Pysh,  S.  A.  Bice,  ana  J. 
Jortner.  |I965||3|p.  incl.  diagrs.  refs.  (Sponsored 
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joinlly  by  Air  Force  Office  of  Scientific  Research  under 
lAF  AFC16R-65-781]and  Public  Health  Service) 

Cnclasslfied 

Published  in  Phys.  Rev..  Ltrs. ,  v.  15:  289-291,  Aur. 
T57TM5: 

The  absorption  spectra  arising  from  acetylene  and  ben¬ 
zene  impurity  states  in  solid  Kr  in  the  far  uv  region 
were  described.  Kr  doped  with  acetylene  (1%)  shows  2 
diffuse  absorption  bands  at  8. 67  and  8, 90  ev..  Benzene- 
doped  Kr  shows  a  series  of  negative  peaks,  which  are 
evaluated  in  detail  by  using  various  possible  theories. 
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A  BRIEF  REVIEW  OF  SOME  ASPECTS  OF  THE  MO¬ 
LECULAR  THEORY  OF  LIQUIDS,  by  S.  A.  Rice.  [1965] 
|91]p.  incl.  diagrs.  tables,  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  (AF 
AFOSR-65-781 1,  Alfred  P.  Sloan  Foundation,  National 
Science  Foundation,  and  Petroleum  Research  Fund) 

Unclassified 

Published  in  Liquids:  St'-ucture,  Properties,  Solid  Inter- 
actions,  Proc.  of  Symposium,  General  Motors  Research 
laboratories,  Warren,  Mich.  (Sept.  5-6,  1963),  ed.  by 
T..  J.  Hughel.  Amsterdam,  Elsevier,  1965,  p.  51-141.. 

This  paper  deals  with  the  following  topics;  (1)  An  elemen¬ 
tary  survey  of  the  macroscopic  equilibrium  properties  of 
liquids,  (2)  Macroscopic  and  molecular  interpretations  of 
dissipative  processes,  (3)  Transport  properties  in  dense 
fluids,  (4)  A  theory  of  the  approach  to  equilibrium,  (5) 
Derivation  of  kinetic  equations,  (6)  The  Rice-Allnatt 
theory  of  transport  phenomena  in  monontomic  dense 
fluids,  (7)  Thermal  conduction  in  fluids,  (8)  Computation 
cf  the  shear  viscosity  in  dense  fluids,  (9)  Self-diffusion 
and  molecular  friction  in  dense  fluids,  and  (10)  The  va¬ 
lidity  of  the  Rice-Allnatt  theory  and  agreement  with  ex¬ 
periment.  (Contractor's  abstract) 
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Chicago  U..  Inst,  for  the  Study  of  Metals,  Ill. 

THE  CHEMISTRY  OF  XENON,  by  J.  G.  Malm,  H. 

Selig  and  others.  |1965]|38]p.  incl.  tables,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re- 
"'■('h  under  [AF  AFOSR-65-781  ]  and  National  Science 
'.ition)  Unclassified 

Puuiished  in  Chem.  Rev. ,  v.  65:  199-236,  Apr.  1965. 

A.ll  experimental  and  theoretical  works  on  the  chemistry 
of  xenon  published  through  June  1964  are  reviewed.  The 
study  of  xenon  chemistry  is  limited  to  the  stable  fluorides 
and  their  complexes,  two  unstable  oxides,  and  the 
aqueous  species  derived  from  the  hydrolysis  of  the  fluor¬ 
ides..  The  nature  of  the  chemical  bond  in  xenon  fluorides 
IS  discussed.  Interpretations  of  physical  properties  are 
considered,  along  with  excited  electronic  states.  Theo¬ 
retical  models  are  discussed.. 


Chicago  U.  Inst,  lor  the  Study  ot  Metals,  ni. 

COMMENTS  ON  THE  RICE-ALLNATT  KINETIC 
ECUATKWS,  by  N.  Hurt  and  S.  A.  Rice.  [1965]  [2]p. 
[AFAF06R-65-7B1]  UnclassUied 

Published  In  Jour.,  Chem.  Phys. ,  v.,  42:  4061-4062, 

June  15,  1965. 

The  equivalence  of  the  3  general  methods  (those  of 
Bogoliubov,  Kirkwood,  and  Prlgoglne)  lor  the  derivation 
of  kinetic  equations  permit  the  demonstration  of  the  va¬ 
lidity  of  the  Rice-Allnatt  equation  in  the  dilute-gas  limit. 
The  correlation  between  the  strongly  repulsive  force  and 
the  weak  long-range  force  can  be  neglected. 
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COMMENTS  ON  THE  USE  OF  CARBON  SCF  ATOMIC 
ORBITALS  IN  AROMATIC  MOLECULES,  by  R.  Silbey, 
N.  R.  Kestner  and  others.  [1965]  [2]p.  incl.  tables. 

[AF  AF06R-65-781]  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  42:  444-445,  Jan. 

171555; — 

The  effective  "atomic"  orbitals  needed  in  molecules  are 
somewhat  less  extended  in  space  than  the  self-consistent 
field  atomic  orbitals  due  to  shifts  in  electron  density 
needed  for  binding.  To  determine  Lie  adequacy  of  this 
a(q>roximation  the  r-type  orbitals  of  the  C2  molecule 
have  been  investigated. 


Chicago  U.  Inst.,  fur  the  Study  of  Metals,  III. 

A  CONJECTURE  ON  CONFORMATIONS  LEADING  TO 
ENERGY  TRAPPING  IN  HEUCAL  POLYMERS,  by  I.  H. 
HlllierandS.  A.  Rice.  [1965]  [7^.  incl.  tables,  refs. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  AF06R-65-781]  and  Public  Health 
Service)  Unclassified 

Published  in  Proc.  Nat'l.  Acad..  Sci. ,  v..  53:  973-979, 
May  1665.- 

The  conformations  favorable  to  "excimer"  formation  in 
helical  polymers  are  examined.  It  is  concluded  that  in 
polystyrene  nearest  neighbors  participate,  while  in  the 
“-helix,  with  benzyl  residues,  excimer  formation  is  be¬ 
tween  third  or  fourth  nearest  neighbors.  This  explana¬ 
tion  IS  consistent  with  eiqierlmeiilal  observations  that 
denaturation  of  the  “-helix  inhiblis  the  anomalous  emis¬ 
sion  associated  with  "excimer”  formation,  w.hile  it  is 
present  in  both  Iso-  and  atactic  polystyrene.  (Contrac¬ 
tor's  abstract) 
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Chicago  U.  Inst,  for  the  Study  of  Metals,  III. 

CONJECTURE  ON  THE  RATE  OF  VIBRATIONAL  RE¬ 
LAXATION  OF  A  DIATOMIC  MOLECULE  IN  A  MONA¬ 
TOMIC  LATTICE,  by  H. -Y.  Sun  and  S.  A.  Rice.  11965) 
[5]p.  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  AF06R-65-781]and  Public  Health 
Service)  Unclassified 

Published  in  Jour  Chem.  Phys. ,  v.  42.  3820-3830, 

June  1,  1565. 

In  this  paper  we  use  a  simple  model— a  substitutional  di¬ 
atomic  molecule  m  a  linear  monatomic  chain— to  ex¬ 
amine  the  problem  of  intermolecular  vibrational  relaxa¬ 
tion  in  the  solid  phase.  A  binary  collision  theory  of 
vibrational  deactivation  is  proposed  for  the  relaxation 
process,  with  the  motion  of  the  collision  partners  gov¬ 
erned  by  the  normal  modes  of  the  lattice.  The  collision 
frequency  is  calculated  by  using  an  analysis  similar  to 
that  of  the  Slater  theory  of  unimolecular  reactions.  The 
model  calculations  predict  the  relaxation  time  to  be  very 
long  compared  with  the  vibrational  period  of  the  diatomic 
molecule.  We  thus  conclude  that,  in  a  molecular  crys¬ 
tal  composed  of  polyatomic  molecules,  the  excitation 
energy  will  be  removed  by  the  surrounding  medium,  not 
by  the  transformation  of  internal  energy  Into  lattice 
modes,  but  rather  by  other  processes  such  as  the  forma¬ 
tion  of  vibration  excitons,  etc.  (Contractor's  abstract) 
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Chicago  U.  Inst,  for  the  Study  of  Metals,  Ill. 

DEEP  IMPURITY  STATES  IN  MOLECULAR  CRYSTALS: 
THE  OPTICAL  EXCITATION  OF  A  SUBSTITUTIONAL 
ARGON  ATOM  IN  CRYSTALLINE  NEON,  by  S.  Webber, 
S.  A.  Rice,  and  J.  Jortner.  |1965]|13]p.  incl.  diagrs. 
tables,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  (Af  AFOSR-65-781  ],  National 
Science  Foundation,  and  Public  Health  Service) 

Unclassified 

Published  in  Jour.,  Chem.  Phys. ,  v.  42:  1907-1919, 

Mar.  1571565. 

The  calculation  of  the  first  electronic  transition  of  an 
argon-atom  impurity  in  a  neon  lattice  is  carried  out  in 
the  Heitler-London  scheme.  The  energy  of  this  transi¬ 
tion  is  taken  to  be  the  energy  of  the  argon  atomic  transi¬ 
tion,  plus  the  correction  to  the  SCF  4s  orbital  energy 
due  to  the  presence  of  the  crystal.  The  modification  to 
the  SCF  4s  orbital  is  accomplished  by  the  addition  of 
charge-transfer  functions  on  neighboring  neon  atoms.  It 
is  shown  that  the  choice  of  the  SCF  atomic  function  is  a 
very  bad  starting  point  for  these  systems.  A  general 
method  for  choosing  basis  functions  for  bound  systems 
is  presented.  It  is  shown  that  for  many  cases  a  suitably 
chosen  "model  Hamiltonian"  may  be  appropriate  to  a 
more  complex  system,  and  the  case  of  a  dielectrically 
screened  hydrogenic  "model  Hamiltonian"  is  worked  out 
for  Ar-Ne. 
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Chicago  U.  Inst.,  for  the  Study  of  Metals,  Ill. 

ELECTRON  ENERGY  GAPS  IN  A  ONE-DIMENSIONAL 
LIQUID,  by  K.  Hiroike.  |1965]  [7lp.  incl.  diagrs  refs, 
[AF  AfOSR-65-7811  Unclassified 

Published  in  Phys.  Rev, ,  v.  138-  A422-A428,  Apr.  19, 
1965. 

The  method  of  Faulkner  and  Korringa  is  applied  to  a  1- 
dimensional  liquid  in  which  the  atomic  potentials  are  6 
functions  and  the  distances  between  neighboring  atoms 
satisfy  a  Gaussian  distribution.  It  is  shown  that  an 
energy  gap  exists  if  o,  the  standard  deviation  in  the 
Gaussian  distribution,  is  small  enough  The  behavior 
of  the  energy  gaps  as  a  is  varied  agrees  very  well  with 
the  numerical  results  of  Makinson  and  Roberts.  (Con¬ 
tractor's  abstract) 
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Chicago  U.,  Inst,  for  the  Study  of  Metals,  Ill. 

ELECTRON  f*OBILITIES  IN  LIQUID  ARGON,  by  H. 
Schnyders,  S.  A.  Rice,  and  L.  Meyer.  |1965l|41p. 
incl.  diagrs.  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  |AF  AFOSR-65-781], 
National  Science  Foundation,  Petroleum  Research  Fund, 
and  Public  Health  Service)  Unclassif'ed 

Published  in  Phys.  Rev.  Ltrs. ,  v.  I5;  187-190,  Aug.  2,^ 

T565: - 

The  electron  mobilities,  u,  were  measured  boih  as  a 
function  of  temperature,  from  80  to  116  K,  at  7  atm 
and  electric  fields  E  =  -150  and  -200  v/cm,.  and  as  a 
function  of  pressure  from  10  to  90  atm  at  100.  3  K  and 
E  =  -200  v/cm.  The  results  agree  with  the  theoretical 
u  values  provided  that  a  scaling  factor  of  1. 8  is  used  in 
the  calculations.  In  addition  the  electron  drift  veloci¬ 
ties,  v^,  were  measured  as  a  function  of  E  from  120  to 
200  v/cm  at  85. 0  (6. 0),  90. 1  (7. 0),  and  105.  5  K  (8.  3 
atm).  The  vs  E  plots  are  straight  lines  passing 
through  the  origin. 
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EXCHANGE  EFFECTS  ON  THE  ELECTRON  AND  HOLE 
MOBILITY  IN  CRYSTALLINE  ANTHRACENE  AND 
NAPHTHALENE,  by  R.  Silbey,  J.  Jortner  and  others. 
|1965]|5]p.  incl.  diagrs  tables.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-65-781,  National  Science  Foundation,  Petro¬ 
leum  Research  Fund,  and  Public  Health  Service) 

Unclassified 

Puyished  in  Jour.  Chem.  Phys  ,  v.  42  733-737,. 

Jan.,  15]  1965. 


« 


>  140 


Results  are  presented  ot  calculations  of  the  electron  and 
hole  band  structure  of  crystalline  anthracene  and  naph¬ 
thalene  in  the  right  binding  approximation,;  and  of  the 
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mobility  tensor  in  the  constant -free-time  and  constant- 
free-path  approximations.  This  treatment  differs  from 
previous  formulations  by  inclusion  of  the  effects  of  inter- 
molecular  electron  exchange  and  of  vibronic  coupling  (in 
the  weak  coupling  scheme).  The  bandwidths  were  found 
to  be  of  the  order  of  0. 02  ev  and  smaller,  and  the  mo¬ 
bility  data  were  found  to  be  consistent  with  the  band 
scheme.  The  predicted  mobility  in  the  c'dlrection  is 
found  to  be  in  good  agreement  with  experiment,  in  con¬ 
trast  to  previous  treatments. 
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LOCALIZED  EXCITATIONS  IN  CONDENSED  Ne,  Ar, 

Kr,  AND  Xe,  by  J.  Jortner,  L.  Meyer  and  others. 

[1965]  [4]p.  incl.  diagr.  table,  refs.  (Sponsored  jointlv 
by  Advanced  Research  Projects  Agency;  (Air  Force  Ofli  :e 
of  Scientific  Research  under  AF  AFOSR-65-781],  Natical 
Science  Foundation,  Petroleum  Research  Fund,  and 
Public  Health  Service)  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  42;  4250-4253, 

June  15,  1965. 

Also  published  in  Proc.  Ninth  Internat'I.  Conf.  on  Low 
Temperature  Phys. ,  Columbus,  Ohio,  (Aug.  31-Sept.  4, 
1964),  ed.  by  J.  G.  Daunt,  D.  0.  Edwards  and  others. 
New  York,  Plenum  Press,  v.,  LT9  (Pt.  A):  356-359, 

1965. 

Experiments  are  reported  which  lead  to  tlie  conclusion 
that  electronic  excitation  energy  in  solid  and  liquid  Ne, 

Ar,  Kr,  and  Xe  can  be  trapped  by  the  formation  of  ex- 
cimers.  The  consistency  of  this  conclusion  with  other 
electronic  properties  of  these  substances  is  briefly  dis¬ 
cussed. 


pseudopotential  approach  permits  the  use  of  variational 
procedures,  even  in  the  presence  of  bound  (i.  e. ,  core) 
states,  the  necessary  calculations  are  not  difficult  to 
carry  through.  (Contractor's  abstract) 
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ON  THE  ELECTRONfC  STATES  OF  CRYSTALLINE 
NAPHTHALENE,  by  R.  Silbey,  J.  Jortner  and  others. 
[1965]  [12]p.  incl.  diagrs.  tables,  refs.  (Sponsored 
jomtly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  AP06R-65-781],  National  Science  Foundation, 
Petroleum  Research  Fund,  and  Public  Health  Service) 

Unclassified 

Published  in  Jour.,  Chem.  Phys. ,  v.  42:  2948-2959, 

Apr.  15,  1965. 

An  attempt  is  made  to  correlate  the  observed  electronic 
spectrum  of  crystalline  naphthalene  with  the  observed 
spectrum  of  the  free  molecule.  Ihe  normal  Frenkel 
exciten  theory  is  extended  to  include  ion-pair  states,  and 
the  effect  of  these  on  the  spectrum  is  taken  into  account.. 
The  observed  spectrum  can  be  accounted  for  in  the  pres¬ 
ent  analysis,  if  the  ion-pair  state  is  energetically  close 
to  the  first  excited  singlet  state  of  naphthalene. 
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ON  THE  EPUATION  OF  STATE  OF  THE  RIGID-SPHERE 
FLUID,  by  S.  A.  Rice  and  J.  Lekner.  [1965]  [7k>.  incl. 
diagrs,  tables,  refs.  [AF  AFC16R-65-781) 

Unclassified 
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LOW-ENERGY  ELASTIC  SCATTERING  OF  ELECTRONS 
AND  POSITRONS  FROM  HELIUM  ATOMS,  by  N.  R. 
Kestner,  J.  Jortner  and  others.  [1965]  [11  ]p.  incl. 
diagrs.  tables,  refs.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AFOSR-65-781] 
and  Office  of  Naval  Research)  Unclassified 


Published  in  Jour.  Chem.  Phys. ,  v..  42;  3559-3565, 
hfay  15,  1965. 

A  well-known  integrodifferential  equation  due  to  Yvon, 
Born  and  Green,  Kirlnwood,  and  Bogoliubov  (YBGKB) 
connects  the  pair  and  triolet  distribution  functions 
g(2)  and  g(®)  of  a  classical  fluid.  An  expression  for  g(^) 
is  needed  in  order  that  the  equation  may  be  solved  for 
g^^\  An  exact  formal  expression  is  known;  g(^)(123)  ^ 
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gg<®>(123)  exp 


p"4^^3(123) 


,  where  gg^^^  is 


This  paper  calculates  the  electron-helium  atom  pseudo¬ 
potential,  and  from  that  pseudopotential  the  cross  sec¬ 
tion  for  low-energy  elastic  scattering  of  electrons  from 
helium  atoms.  The  agreement  between  experiment  and 
theory  is  good.  In  addition,  the  scattering  of  low-energy 
positrons  from  helium  atoms  is  considered.  The  case 
of  electron-helium  atom  scattering  is  chosen  onlv  as  an 
example  of  the  use  of  the  pseudopotential  as  a  natural  tool 
for  the  study  of  scattering  problems.  The  numerical 
calculations  demonstrate  that  the  results  obtained  in  this 
way  are  of  comparable  accuracy  v/ith  the  results  of  more 
tedious  and  less  instructive  approaches.  In  particular, 
the  use  of  pseudopotential  arguments  leads  to  an  easily 
understood  physical  description.  Moreover,  because  the 


the  superposition  of  the  pair  distribution  functions,  and 
the  terms  6^^3(123)  in  the  exponent  evaluate  the  correla¬ 
tions  between  particles  fixed  at  1,  2,  and  3  and  n  other 
particles  in  the  fluid.  The  first  term  64  is  known  for 
hard  spheres,  and  we  have  numerically  evaluated  63 

for  three  special  configurations  in  order  to  approximate 
the  e.ntire  series  by  the  simplest  Ridb  approxlmant, 
i.  e. ,  06^/(1-065 ''6^).  The  YBGKB  equation  was  solved 
using  this  approximation  for  g(^),  and  the  pressure  ob¬ 
tained  from  the  contact  value  of  g^^)  is  in  almost  perfect 
agreement  with  the  molecular-dynamics  data  of  Alder 
and  Wainwright  up  to  p/pkT  =  6. 80,  which  is  the 
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Kirkwood  upper  limit  for  aUbllity  of  a  fluid  of  hard 
spheres.  The  results  obtained  with  the  use  of  only  5^ 
in  the  expression  for  the  triplet  distribution  function  are 
also  presented.  The  Kirkwood  theory  of  the  fluid- solid 
transitlnn  is  briefly  discussed  with  reference  to  the  hard- 
sphere  system. 
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OK  THE  KINETIC  THECMIY  OF  DENSE  FLOIDS.  XDC. 
COMMENTS  ON  AND  A  REDEHIVATION  OF  THE  KI¬ 
NETIC  EQUATIONS,  by  K.  Hlroikc,  P.  Gray,  and  S. 
Rice.  [1965]  [10]p.  Incl.  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
[AF  AF06R-65-781]and  Petroleum  Research  Fund) 

Unclassified 

Published  In  Jour.  Chem.  Phys. ,  v..  42:  3134-3143, 

May  1,  1965. 

This  paper  rederlves  the  Rice-Allnatt  kinetic  equation 
and  shows  that,  for  the  soft-force  part  of  the  interaction, 
the  constant  friction-coefficient  Fokker-Planuk  operator 
is  the  first  approximation  to  a  more  complex  operator.. 
This  more  complex  operator  is  of  the  general  Fokker- 
Planck  form,  but  has  momentum-dependent  friction  coef¬ 
ficients.  The  operator  der'ved  herein  is  identical  with 
the  operator  obtained  from  the  Prigogine  theory  in  the 
weak  coupling  limit.  The  consistency  between  the  Rice- 
Allnatt  analysis  of  transport  in  liquids  and  the  exact 
perturbation  analysis  of  Prigogine  is  examined,  as  i«  the 
Internal  consistency  of  the  Rice-Allnatt  analysis.  At 
present,  there  appears  to  be  no  inconsistencies  between 
the  two  theories. 
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ON  THE  QUANTUM-MECHANICAL  FOKKER- PLANCK 
EQUATION,  by  H.  T.  Oavta.  K.  Hiroike,  and  S.  A. 

Rice.  [1985]  [10]p.  incl.  reis.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
[A5  AFOSR-85-781  [,  Army  Research  Office  (Durham), 
Petroleum  Research  Fund,  and  National  Science  Founda¬ 
tion)  AD  635004  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  43:  2633-2842, 

Oct.,  15,  19(15. 

Taking  the  Wljpier  function  as  the  basic  N-body  distribu¬ 
tion  function,  quantum- mechanical  modifications  to  the 
Fokker- Planck  equation  are  studied  using  the  two  dif¬ 
ferent  approaches  introduced,  respectively.,  by  Kirkwood 
and  Prigogine.  The  weak  coupling  limit  is  studied  using 
the  time  smoothing  technique  first  Introduced  by  Kirk¬ 
wood.  The  results  can  perhaps  form  the  basis  of  an  ap¬ 
proximate  treatment  of  the  transport  phenomena  of  pure 
liquids.  The  problem  of  the  Brownian  motion  of  a  heavy 
particle  is  treated  employing  the  perturbation  techniques 
developed  by  Prigogine  and  co-workers.  It  Is  found  that 
the  form  of  the  quantum- mechanical  Fokker-Planck  equa¬ 
tion  is  identical  to  the  classical  equation,  but  that  the 
friction  coefficient  contains  quantum- mechanical  correc¬ 


tions.  Finally,  it  is  noted  that  the  weak  coupling  result 
obtained  by  the  time-smoothing  technique  is  identical  to 
the  approximation  of  small  momentum  transfer,  if  in 
the  latter  case  the  scattering  cross  section  is  repre¬ 
sented  in  the  Born  approximation. 
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ON  THE  SINGLET  EXCITON  STATES  OF  CRYSTAL¬ 
LINE  ANTHRACENE,  byR.  Silbey,  J.,  Jortner,  and 
S.  A.  Rice.  [1965]  [20]p.  incl.  diagrs.  tables,  refs. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  AFOSR-65-781],  National  Science 
Foundation,  Petroleum  Research  Foundation,  and  Public 
Health  Service)  Unclassified 

Published  in  Jour,  Chem.  Phys.,  v.  42:  1515-1514, 

Mar.,  I,  1965. 

A  detailed  analysis  of  the  lower  excited  states  of  crys¬ 
talline  anthracene  is  presented.  Starting  with  rero-or- 
der  product  wavefunctions,  the  treatment  differs  from 
standard  formulations  in  that  interactions  between  mole¬ 
cules  are  conputed  directly  by  the  use  of  n-clectron 
theory,  by  the  Inclusion  of  the  effects  of  extensive  con- 
tigiiration  mixing,  frid  by  the  inclusion  of  long-range 
interactions  out  to  t.ie  convergence  limit.  It  is  found 
that:  (il  The  computation  of  interaction  energies  cannot 
be  recced  to  dipole-dipole  terms  alone.  By  the  use  of 
it-electron  theory  it  is  shown  that  short-range  high-order 
multipole  (greater  tlan  dipole)  interactions  make  im¬ 
portant  contributions  to  b^h  the  diagonal  aiid  off-diago¬ 
nal  elements  at  the  energy  matrix.  \Z)  Long-range  inter- 
aciiooB  of  the  dipole-dlpole  Ijpe  are  of  importance  for 
distances  of  the  order  of  the  wavelength  of  light.  By  ap¬ 
plication  of  momentum-conservation  conditions,  it  is 
sliownthat  the  long-range  dtpolc-dlpole  interactions, 
including  the  effects  of  retarckition  of  the  potential,  are 
absolutely  convergent..  Major  contributions  to  the  Davy- 
d(  V  spiltting  arise  from  moi ocular  separations  ranging 
Itom  50A  to  the  convergence  ilmit,  (3)  For  Ihe  case  of 
allowed  sirigiet-.s;nglel  transitions,  electron-exchange 
interactions  are  small  relative  to  other  contributions  to 
the  interaction  energy.  (4)  Under  the  experimental  con¬ 
ditions  used  tc  date,  the  Davydov  splitting  should  be  in¬ 
dependent  of  o'ystal  thickness.  (5)  in  anthracene,  crys¬ 
tal-field  mixing  of  the  p  and  i  molecular  states  has  a 
large  effect  on  the  Davydov  splitting.  Inclusion  of  mix¬ 
ing  with  hlgnei  excited  ir  states  has  little  eftect  on  th- 
Davydov  splitting,  bui  Is  required  in  the  calculation  of 
the  polarization  ratios  In  the  vibronlc  components  of  the 
p  band.  (6)  Charge-transfer  exciton  states  puy  only  a 
minor  role  in  altering  the  properties  of  singlet  exciton 
slates  arising  from  ellowed  transitions.  (7)  The  de¬ 
tailed  calculations  reported  herein  yield  good  agreement 
with  the  observed  Davydov  splitting  (AE)  and  polarization 
(P)  ratios  In  anthracene. 
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POSSIBLE  USES  OF  HIGH  PRESSURE  TECHNIQUES 
FOR  THE  STUDY  OF  THE  ELECTRONIC  STATES  OF 
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MOLECULAR  CRYSTALS,  by  S.  A.  Rice  and  J.  Jortner. 
[1965]  [106 ]p.  incl.  diagrs.  tables,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  AF06R-65-781]and  Public  Health  Service) 

Unclassified 

Published  in  Hiysics  of  Solids  at  High  Pressures;  Proc. 
First  Internat'l.  Conf. ,  Tucson,  Arizona  (Apr..  20-23, 
1965),  ed.  by  C.  T.  Tomizuka  and  R..  M.  Emrick. 

New  York,  .Academic  Press,  1965,  p.  63-168.  (AFOSR- 
66-0131) 

The  paper  surveys  the  current  theory  of  the  electronic 
states  of  molecular  crystals  of  organic  aromatic  mole¬ 
cules,  and  examines  how  experimental  studies  at  high 
pressures  may  be  used  to  solve  some  of  the  problems 
arising  in  the  interpretation  of  the  observation.  The 
survey  is  made  under  the  following  headings;  singlet 
exciton  states;  charge-transfer  excitons;  triplet  exci- 
tons;  the  excess  electron  band  structure  of  crystals  of 
aromatic  compounds;  pressure  induced  structural 
clianges;  pressure  effects  on  radiationless  transitions; 
a  survey  of  the  electrical  properties  of  organic  crystals 
at  high  pressure;  the  high  pressure  optical  properties  of 
organic  compounds;  pressure  effects  on  intermolecular 
exchange  interactions;  pressure  effects  on  the  electron 
and  hole^mobility  in  organic  crystals;  and  new  experi¬ 
ments. 


55 

hicago  U.  Inst,  for  the  Study  of  Metals,  1)1., 

THE  STATISTICAL  MECHANICS  OF  SIMPLE  LIOUIDS; 
AN  INTRODUCTION  TO  THE  THEORY  OF  BOUILBRIUM 
AND  NON- EQUILIBRIUM  PHENOMENA,  by  S.  A.  Rice 
and  P.  Gray.  New  York,  Interscience  Publishers,  1965, 
582p,  inc'..  diagrs.  tables,  refs.  (Sponsored  jointly  by 
Air  force  Office  of  Scientific  Research  under 
(AF  AF06R-65-781 1,  .Alfred  P.,  Sloan  Foundation,  and 
Pptro'eum  Research  Fund)  Unclassified 

This  book  is  primarily  concerned  with  the  theory  of 
transport  in  simrie  liquids  and  the  extensive  develop¬ 
ment  of  the  equilibrium  theory.  It  attempts  to  attain  3 
goals:  (1)  the  provision  of  a  systema'lc  and  coherent  de- 
scrijition  of  the  theory  of  liquids,  as  it  now  stands,  em- 
phasizmg  the  analysis  and  assessment  of  the  approxima¬ 
tions  made  and  the  relationship  between  theory  and  ex¬ 
periment;  (2)  the  encouragement  of  further  study,  by  ex¬ 
posing  the  theory  in  a  manner  which  directs  attention  to 
the  fundamental  problems,  and  (3)  the  provision  of  an  ac¬ 
count  of  the  theory  suitable  as  an  introduction  to  re¬ 
search. 
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STUDY  OF  THE  PROPERTIES  OF  AN  EXCESS  ELEC¬ 
TRON  IN  LIQUID  HELIUM.  I.  THE  NATURE  OF  THE 
ELECTRON-HELIUM  INTERACTIONS,  by  J.  Jortner, 

N.  R.  Kestner  and  others.  [1965]  [I2|p.  incl.  diagrs. 
refs.,  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  AFOSR-65-781  [and  Public  Health 
Service)  Unclassified 


Published  in  .four.  Chem.  Phys. ,  v..  43:  2615-2625. 

Oct.  15,  1665. 

A  theoretical  study  is  presented  (4  the  free  and  localized 
states  ct  an  excess  electron  in  liquid  helium.  Electron- 
helium  interactions  are  treated  by  the  pseudopotential 
method,  while  multiple  scattering  effects  on  the  proper¬ 
ties  of  a  quasifree  electron  in  the  dense  fluid  are  treated 
using  the  Wigner-Reltz  model.  It  is  demonstrated  that 
the  planc-wrve  stale  is  not  the  lowest  energy  state  for 
an  excess  electron  in  liquid  helium  and  that  fluid  defor¬ 
mation  leads  to  a  localized  state  of  lower  energy.  The 
large,  repulsive  helium-atom  pseudopotential  coupled 
with  the  small  helium  polarization  potential  lead  to  elec- 
trmi  localization  which  may  be  attrJhuted  entirely  to 
short-range  repulsions.  The  following  experimental  ob¬ 
servations  are  adequately  interpreted  by  these  results; 

(a)  The  energy  barrier  of  liquid  helium  for  electrons, 

(b)  The  density-dependent  transition  from  a  delocalized 
state  to  a  localized  slate  of  the  excess  electron,  (c)  The 
mobility  of  an  excess  electron  in  normal  He^  and  in  He®., 
Pressure  and  temperature  effects  on  the  electron  bubble 
are  also  discussed.  It  is  concluded  that  a  pressure- 
induced  transition  from  the  localized  to  the  delocalized 
state  of  the  excess  electron  will  not  occur  in  the  fluid 
domain  even  at  high  pr  -ssures.  Finally,  some  specula¬ 
tions  concerning  the  optical  properties  of  the  excess- 
electron  center  are  present^. 
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STUDY  OF  THE  PROPERTIES  OF  AN  EXCESS  ELEC- 
TR(»t  IN  LIQLTD  HELIUM.  D.  A  REFINED  DESC  'IP- 
TION  OF  CONFIGURATION  CHANGES  IN  THE  LR'UID, 
by  K.  Hiroike,  N.  R.  Kestner  and  others.  [1965]  |B]p. 
incl.  dugrs.  tables,  refs.  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  AFOSR- 
65-781]  and  Public  Health  Service)  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  4.7'  2625-2632. 
Sjr'f?;  1565. 

A  study  of  the  structural  changes  in  liquid  helium  in  the 
vicinity  of  an  excess  electron  is  presented,  using  the 
formal  similarity  between  the  pair  distribution  function 
of  an  N-boson  system  with  the  wavefunctlon  expressed 
as  the  product  of  jiair  wavefunctions,  and  the  pair  dis¬ 
tribution  function  of  a  classical  fluid.  The  present 
model  leads  to  an  interfacial  surface  energy  term  which 
is  in  good  agreement  with  the  observed  surface  tension 
of  liquid  helium  at  0°K.  An  important  contribution  to 
the  bubble  energy  arises  from  the  volume  kinetic  energy 
arising  from  the  excess  k  'ic  energy  ol  the  fluid  atoms 
removed  from  the  boundai  layer.  The  bubble  radius  cf 
12.  4A  calculated  herein  is  lound  to  be  in  excellent  agree¬ 
ment  with  the  available  experimental  data. 
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THEORETICAL  STUDIES  OF  SOLVATED  ELECTRONS, 
by  J.  Jortner  and  S.  A.  Rice.  [1965]  [20]p.  incl.  tables, 
refs.  (Sjxinsored  jointly  by  Air  Force  Office  of  Scientific 
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Research  under  [AF  AFOSR>6S-781],  Pctroicum  Re¬ 
search  Fund  and  Public  Health  Service) 

UnolasxKled 

Presented  at  meeting  of  the  Phys.  Chem.  Div.  d.  ‘iie 
Amer.  Chem.  Soc. ,  Atlantic  City,  N.  J. ,  Sept..  15-16, 
1965. 

Retract  publish^  in  150th  meeting  of  the  Amer.-  Chem. 
Sw.  AbsUacts  o(  Papers,  1965. 

Published  in  Advan.  Chem.  Ser. ,  No.  50;  7-26,  1965. 

Of  the  3  models  that  have  been  proposed  to  explain  the 
properties  of  excess  electrons  in  liquid  heliutr,  2  are 
considered  in  detail;  (1)  The  electron  is  localized  in  a 
cavity  in  the  liquid;  (2)  The  electron  is  a  quasi-free  par¬ 
ticle.  The  pseudopotential  method  is  helpful  m  studying 
both  of  these  models.  The  most  useful  treatment  of 
electron  binding  in  polar  solvents  is  based  on  a  model 
with  the  solution  as  a  continuous  dielectric  medium  in 
which  the  additional  electron  induces  a  polarization  field. 
This  model  can  be  used  for  studies  with  the  hydrated 
electron.  (Contractor's  abstract) 
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THE  THECmy  OF  IONIC  AND  ELECTRONIC  MOBILITY 
IN  LIQUIDS,  by  S.  A.  Rice  and  J.  Jortner.  [1965]  [127]p. 
Incl.  diagrs.  tables,  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  AF06R- 
65-781],  National  Science  Foundation,  Petroleum  Re¬ 
search  Fund,  and  Public  Health  Service) 

Unclassified 

Published  in  Prog,  in  Dielectrics,  v..  6;  183-309,  1965. 

This  paper  reviews  the  current  status  of  the  theory  of 
ionic  and  electronic  mobility  in  the  liquid  phase.  Prog¬ 
ress  in  the  understanding  of  the  behavior  of  charge 
carriers  in  liquids  depends  on  both  the  theory  of  the 
equilibrium  state  and  on  certain  aspects  of  the  theories 
of  irreversibility  and  transport  phenomena  in  liquids. 

For  this  reason  designed  material  is  included  to  acquaint 
the  reader  with  the  major  ld«M  of  the  theory  of  liquids.. 
Emphasis  throughout  this  paper  is  on  the  fundamental 
theory  and  on  the  underlying  physical  processes. 

Wherever  possible  the  use  of  parameterized  models  is 
avoided  as  they  frequently  obscure  important  aspects  of 
the  physical  situation  by  the  introduction  of  ill-defined  or 
ambiguous  parameters. 
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TRIPLET  EXCITONS  IN  CRYSTALS  OF  AROMATIC 
MOLECULES,  by  J.  Jortner,  S.  A.  Rice  and  others. 
[1965]  [15]p.  incl.  diagrs  tables,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  AF06R-65-781  ] ,  National  Science  Foundation,,  and 
Public  Health  Service)  Unclassified 


Published  in  Jour..  Chem.  Phys. ,  v.,  42;  309-323, 

Jan.  1,  1965. 

The  band  structure  and  the  Davydov  splitting  of  the 
first  triplet  exciton  states  in  crystalline  naphiialene, 
anthracene,  and  biphenyl  are  considered.  It  is  found 
that:  (a)  An  important  contribution  to  the  triplet  exciton 
bandwidth  arises  from  intermolecular  exchange  Interac¬ 
tion.  These  interactions  are  calculated  in  the  molecular 
orbital  e-elcctron  approximation,  (b)  Excitation  ex¬ 
change  effects  due  to  spin-orbit  loupling  are  negligible, 
(c)  Nonorthogonality  corrections,  considered  within  the 
framework  of  the  symmetric  orthogonalization  procedure,, 
have  been  found  to  be  small.,  (d)  Crystal-field  mixing 
of  triplet  states  arising  from  »  -  n*  excitations  has  no  ef¬ 
fect  on  the  triplet  bands,  (e)  An  important  contribution 
to  the  triplet  exciton  bandwidth  may  arise  from  configu¬ 
ration  interaction  with  charge-transfer  states.  The  dy¬ 
namics  of  triplet  excitons  in  aromatic  crystals  was  stud¬ 
ied  in  the  two  limiting  cases  of  strong  and  weak  scatter¬ 
ing.  The  band  model,  with  the  constant  mean-free-path 
approximation,  leads  to  a  mean  free  path  of  the  order  of 
one  to  two  lattice  distances  and  seems  to  be  inappropri¬ 
ate.  Trip-triplet  annihilation  leading  to  delayed  blue 
fluorescence  in  crystalline  anthracene  can  uc  adequately 
described  in  terms  of  a  random-waik  diffusion  model 
when  the  effects  of  charge-transfer  interactions  are 
included. 
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NEW  THERMODYNAMIC  POTENTIAL  EFFECTS  IN 
HELIUM  n,  by  R.  J.  Donnelly.  [1965]  [2]p.  incl.  diagrs 
(AFOSR-65-2080)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-65-785 
and  National  Science  Foundation)  AD  627496 

Unclassified 

Also  published  in  Pays.  Ltrs. ,  v.  17;  109-110,  July  1, 

1555: 

The  purpose  of  this  communication  is  to  show  that  a 
number  of  thermodynamic  potential  elects  may  be  ob¬ 
served  between  2  baths  of  liquid  helium  n  connected  by  a 
narrow  channel,  e.  g. ,  the  saturated  film,  through 
which  only  the  superfluid  can  pass.  The  effects  dis¬ 
cussed  include  pressure  effects,  centrifugal  potential 
effects,  and  the  effects  of  external  fields  other  than 
gravity. 
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PHASE  COHERENCE  AND  STABILITY  OF  HELIUM  II 
IN  NARROW  CHANNELS,  by  R.  J.  Donnelly.  [1965] 
[4]p.  incl.  diagrs.  refs.  (AFOSR-65-2081)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-65-785  and  National  Science  Foundation) 

AD  627731  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  14,  939-942, 
June~7]  1555: 
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A  study  IS  presented  of  the  flow  d  superfluid  helium  it 
through  narrow  channels  which  are  narrow  in  the  sense 
that  the  normal  fluid  is  eQectively  clairped  by  its  vis¬ 
cosity..  Two  situations  are  considered:  (1)  the  flow  of  a 
saturated  film  without  a  potential  diflerence  and  (2)  a 
flow  through  a  junction  when  the  chemical  potentials  of 
the  baths  are  different.  Results  are  discussed  in  terms 
of  the  ac  Josephson  effect. 
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Chicago  U.  Inst,  for  the  Study  of  Metals,  HI. 

CAPTURE  CROSS  SECTIONS  FOR  NEGATIVE  IONS  IN 
ROTATING  HEUUM  II,  by  B.  E.  Springett,  O.  J. 

Tanner,  and  R.  J..  Donnelly..  [1965]  (3^.  mcl.  diagrs. 
(AFO6R-65-2082)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-65-785  and 
Nation,.!  Science  Foundation)  AD  627730 

Unclassified 

Also  published  in  Phys.  Rev.  Urs. ,  v.  14;  585-587, 

Apr..  12,  1965. 

This  note  presents  experimental  measurements  of  cap¬ 
ture  cross  sections  for  negative  ions  in  rotating  helium 
n  and  compares  them  with  calculated  values.  The  meas¬ 
ured  cross  section  is  given  by  o  =  o(E2)  +  (Eilyj/yji 

where  a  is  the  cross  section,  Ej  is  the  field  in  the  re¬ 
gion  of  length  yj  between  the  source  and  the  grid,  and 
E^  is  the  field  in  the  region  of  length  >’2  between  the 

grid,  and  the  collector.  The  experimental  apparatus  is 
also  described.  The  results  are  plotted  as  (unctions  of 
temperature  and  applied  voltage.  The  comparisons  are 
in  fairly  good  agreement.  There  is  however  a  discrepan¬ 
cy  in  magnitude  at  low  voltages  which  is  throught  to  be 
due  to  the  effects  of  space-charge  limitation  giving  rise 
to  a  nonuniform  field  along  the  beam. 
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Chicago  U.  Inst,  for  the  Study  of  Metals,  Ill. 

THEORY  OF  THE  INTERACTION  OF  IONS  AND  QUAN¬ 
TIZED  VORTICES  IN  ROTATING  HELIUM  II,  by  R.  J. 
Donnelly.,  [1965]  [Sjp.  incl.  diagrs.  (AFOSR-65-2083) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AF06R-65-78S  and  National  Science 
Foundation)  AD  627725  Unclassified 

Also  pi  blished  m  Phys.  Rev.  Ltrs. ,  v.  14;  39-41, 

,)an..  II,  155?! 

The  probability  of  ’.apture  and  escape  of  ions  by  vortex 
lines  are  calculated  for  positive  and  negative  ions  having 
different  radii  but  equal  masses.  The  predictions  are  in 
qu.ilitative  agreement  with  observation. 


665 

Chile  U.  ,•  Santiago. 

AUDITORY  AVOIDANCE  BEHAVIOR  AFTER  EXTEN¬ 


SIVE  AND  RESTRICTED  NEOCORTICAL  LESICWS  IN 
THE  RAT,  by  M.  A.  Saavedra,  T.,  Pinto-Harouy,  and  C. 
Oberti.  |1965)  ]5]p.  Uicl.  diagrs.  table,  refs. 

(AF  AF06R-6I-84)  UnclassUied 

Published  in  Jour.  Compar.,  and  Phy.siol.  Psychol. ,  v.. 
86;  41-4$,  Aug.  1965. 

Twleve  rats  served  as  controls  for  6  experimental 
groups  (extensive  lesion  groups  with  and  without  damage 
of  auditory  cortex  and  4  groups  with  restricted  abla¬ 
tions  centered  on  frontomotor,  somatosensory,  visual 
and  auditory  zones).  The  extensive  lesion  groups  did 
not  difler  in  auditory  avoidance  behavior;,  the  4  groups 
with  restricted  lesions  did  not  differ  among  themselves 
but  were  significantly  inferior  to  the  normal  rats  and 
better  than  the  extensive  lesion  groups.  Frontomotor 
cortex  seems  to  facilitate  learning  of  a  general  motor 
response  to  a  tone.  The  function  of  auditory  and  other 
sensory  areas  seem  to  be  facilitatory;  the  dfects  could 
be  exerted  tha-ough  the  motor  cortex.  (Contractor's 
abstract) 
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Chile  U. ,  Santiago. 

OCULAR  BEHAVIOR  IN  CHRONIC  HIGH  MESENCE- 
PHAUC  CATS  (Abstract),  by  J.  VillabUnca.  [1965] 

[l]p.  (AF08R-66-0844)  [AF  AF06R-63-3n) 

AD  641474  Unclassified 

Also  published  in  Ab.stracts  of  Papers  presented  at 
Twenty-third  Internat'l.  Cong.  Physiological  Sciences, 
Tokyo  (Japan),  Sept..  1-9,  1965. 

Pupil  behavior  and  ocular  movements  were  studied  in 
chronic  cats  with  mesencephalic  transection  rostral  to 
the  oculomotor  nuclei,  these  events  were  correlated  to 
the  behavioral  arousal  of  the  animal,  the  eeg  recorded 
at  mesencephalic  and  pontine  reticular  formation, 

EMG,  EKG,  and  respiration.  The  findings  are  as  fol¬ 
lows;  (1)  Pupils  are  midriatic,  nictitatings  are  re¬ 
tracted  and  slow  movements  of  the  eyes  are  present 
when  the  cat  is  awake.  (2)  A  variable  myosis  ard  clos¬ 
ure  of  the  nictitatings  is  observed,  when  the  cat  is  ly¬ 
ing  down  as  if  sleeping;  pupils  are  extremely  reactive  to 
acoustical  stimuli,  and  the  EMG  activity  is  diminished. 
(3)  An  extreme  myosis,  protruded  nictitatings,  down¬ 
ward  rotation  of  the  eyeballs  and  phasic  movements  of 
the  eyes,  are  seen  while  the  cat  displays  a  deep  sleep 
episode,  EMG  is  silent.  Conclusions  are  drawn  from 
the  data..  (Contractor's  abstract) 
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Chile  U. ,.  Santiago. 

THE  ELECTROCORTICOGRAM  IN  THE  CHRONIC 
CERVEAUISOLE  CAT,  by  J.  Villablanca.  [1965] 
|ll]p.  incl.  illus.  diagrs  tables,  refs.  (AFC)SR-66- 
0845)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR-62-392  and 
AF  AFOSR-63-317,  and  Rockefeller  Foundation) 

AD  641472  Unclassified 
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Also  published  in  Electroencephalog.  and  Clin.  Neuro¬ 
physiol.  Jour. ,  V.  19:  576-586,  Dec.  1965. 

The  ECoG  of  cerveau  isole  preparation  was  studied  in  16 
high  mesencephalic,  chronic  cats  which  survived  for 
an  average  of  48  days.  Relationships  were  sought  between 
ECoG  and  the  level  of  behavioral  arousal  and  with  the 
electrical  activity  at  the  brain-stem  caudal  to  the  .lan- 
section.  In  the  acute  state,  2  ECoG  patterns  could  be 
distinguished;  spindle  bursts  or  discontinuous  slow 
waves;  and  continuous,  high  voltage  slow  activity..  Peri¬ 
ods  of  high  voltage,  continuous  slow  synchronized 
rhythms  alternited  with  ECD  in  the  chronic  preparation. 
These  cyclical  lapses  exhibited  electrocortical  syn¬ 
chronization  which  closely  resembled  the  ECoG  of  slow 
sleep  in  the  normal  cat.  Olfactory  stimulation  desyn¬ 
chronized  the  ECoG  according  to  stage  of  the  ECSP  dur¬ 
ing  wluch  stimulation  was  presented..  Maximal  desyn- 
chromzation  was  observed  during  the  onset  stage  of  the 
ECSP.,  The  EEG  patterns  of  the  cerveau  isole  showed  no 
systematic  relationship  with  the  level  of  arousal  of  the 
animal,  nor  with  the  electrical  activity  in  the  brain-stem.. 
However  the  effect  of  nociceptive  and  proprioceptive 
stimulation  revealed  the  possibility  of  an  extraneural 
pathway  which  affected  the  ECoG  of  the  isolated  cere¬ 
brum.  The  possibility  of  the  existence  in  the  forebrain 
of  the  c.-’t  of  an  autochthonous  tonic,  mechanism  capable 
of  independently  evoking  a  cyclic  alternation  between 
wakefulness  and  slow  sleep  is  discussed. 
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Chile  U.,  Santiago. 

SYNAPTIC  CONNECTIONS  OF  THE  CENTRIFUGAL  FI¬ 
BERS  IN  THE  PIGEON  RETINA,  by  H.  R.  Maturana  and 
S.  Frenk.  [1965]  [3]p.  Incl.  iHus.  diagrs.  (AFOSR-66- 
1009)  (AF  AF05R-64-628)  AD  635457  Unclassified 

Also  published  in  Science,  v.  150:  359-361,  Oct.  15,  1965. 

The  centrifugal  fibers  in  the  pigeon  retina  end  in  the  inner 
nuclear  layer  and  form  2  kinds  of  terminals,  convergent 
and  divergent.  In  the  inner  nuclear  layer  the  fibers 
synapse  with  amacrine  and  displaced  ganglion  cells.  Be-' 
cause  of  their  great  number  and  their  even  distribution 
these  fibers  appear  to  constitute  a  system  for  tiie  local¬ 
ized  centrifugal  control  of  the  retinal  functions. 
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Chile  U. ,  Santiago. 

PHYSIOLOGICAL  PROPERTIES  OF  THE  GIANT  AXON 
FROM  DOSIDICUS  GIGAS,  by  M.  Luxoro,  M.  Cannessa, 
and  F.  Vargas.  [1965]  (ajp.  incl.  diagrs.  tables,,  refs. 
(AFOSR-66-0987)  [AF  AFOSR-65-788|  AD  63535.4 

Unilassilied 

Also  published  m  Proc  Internat'l  Union  of  Physiologi- 
al  Sciences,  Twenty-third  Internat'l.  Cong. Tokyo 
pan)  (Sept.  1-9,  1965),  Amsterdam,  Excerpta  Medi-. 
ca  Foun^tion,  v.  4-  507-514,;  1965. 

Action  potentials  with  overshoots  between  30  to  55  mv 
were  recorded  from  intei  nally  perfused  axons.  Concen- 
ti'ations  of  Na  and  K  in  the  perfusing  fluid  and  in  the  ex¬ 
ternal  medium  were  the  same,  only  Ca  and  Mg  were  under 


chemical  gradients.  Simultaneous  movements  of  Na-22 
and  Ca-45  were  studied  under  internal  perfusion.  The 
ratios  of  permeability  coefficients  of  the  radioactive 
species  at  rest  (2.  2  to  3.  9)  and  during  stimulation  at 
50/sec  (2.  0  to  3.  9)  were  the  same.  This  finding  and  the 
fact  that  the  increase  in  permeability  of  Rb-86  is  of  the 
same  order  of  magnitude  as  that  of  Na-22,;  suggest  that 
the  permeability  changes  are  less  specific  than  previ¬ 
ously  thought.  Na-K-Mg  ATPase  was  isolated  from  tins 
system.  Activation  of  this  enzyme  by  addition  of  Mg  and 
a  single  monovalent  cation  was  observed  to  a  maximal 
rate  at  300  M  monovalent  cation  concentration  Below 
this  level,  the  effect  of  monovalent  cations  was  additive 
and  the  enzyme  discriminated  between  them  in  accord¬ 
ance  with  the  lyotropic  series.  Divalent  cations  may  al¬ 
ter  the  fixed  charge  of  nerve  protems,  in  this  connec¬ 
tion,  the  effect  of  proteolytic  enzymes  was  studied.  In¬ 
tracellular  administration  of  proteases  induced  conduc¬ 
tion  block.  Concerning  the  clurge  density  of  the  mem¬ 
brane,  water  movement  may  provide  information  As  a 
first  step,  the  filtration  coefficient  was  determined,  the 
results  differing  from  those  in  the  literature  Thus, 
these  values  are  similar  to  those  of  other  cells  like 
muscle  and  erythrocytes. 
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Cincinnati  U. ,,  Ohio. 

CILIA  DEVELOPMENT  AND  ASSOCIATED  PROTEIN 
SYNTHESIS  IN  THE  SEA  URCHIN  EMBRYO  (Abstract), 
byW.  Auclair  and  D.  M.  Meismer.  [1965]  |l]p. 
(AFO6R-66-0289)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-65-964  and 
Public  Health  Service)  AD  640938  Unclassified 

Also  published  m  Biol.  Bull. ,;  v.  129  397,  Oct  1965 

The  development  of  cilia  during  the  blastula  state  of  the 
sea  urchin  embryo  is  described.  The  synthesis  of  cili¬ 
ary  proteins  is  followed  using  C-'^-labeled  glutamic  a 
acid  and  leucine,  is  found  to  be  continuous  throughout 
early  development.  The  synthesis  of  these  proteins  is 
inhibited  by  actinomycin,  an  antibiotic  that  shuts  off 
DNA-controlled  RNA  synthesis,  although  cilia  still  ap¬ 
pear.  It  IS  concluded  that  nornully  there  is  continuous 
synthesis  of  ciliary  proteins  during  early  development 
for  cilia  formation,  but  it  is  not  essential  for  the  ap-- 
pearance  of  cilia.  There  is  available  in  the  cells  of  the 
embryo  enough  ciliary  protein  for  the  differentiation  of 
cilia  even  if  protein  synthesis  is  stopped 
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Cincinnati  U.  Dept,  of  Aerospace  Engineering,  Ohio. 

STUDIES  ON  DISSOCIATING  GASDYNAMICS.  PART  1 
UN  THE  UNEARIZED  DISSOCIATING  GASDYNAMICS, 
by  T,  Y.  Li  and  S.  J.  Hsia  July  1965  ]53]p.  incl 
diagrs  refs.  ( Technical  rept  no  AE  6501)  (AFOSR- 
65-0849,,  pt  Ij  (AF  AFOSR-64A-416)  AD  620352 

Unclissified 

A  small  disturbance  solution  is  obtained  for  a  dissociated 
diatomic  gas  flowing  umund  a  straight  2-dimensional 
corner  The  analysis  is  based  on  a  small  disturbance 
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technique  in  which  small  departure  from  free  stream 
conditions  is  assumed.  An  oxygen-like  ideal  dissociat¬ 
ing  gas  is  used  as  an  example.  (Contractor's  abstract, 
modified) 


672 

Cincinnati  U.,  Dept,  of  Aerospace  Engmeering,  Ohio. 

STUDIES  ON  DISSOCIATING  GASDYNAMICS.  PART  U. 
HYPERSONIC  SMALL  PERTURBATION  THEORY  WITH 
EQUILIBRIUM  DISSOCIATION  AND  IONIZATION  OF  AIR 
FOR  BODIES  ASSOCIATED  WITH  POWER  LAW  SHOCK 
WAVES,  by  T..  Y..  Li  and  K.  W.  Chang.  July  1965 
[S^jp.  incl.  diagrs.  refs.  (Technical  rept,  no.  AE  6502) 
(AFOSR-65-0849,  pt.  2)  (AF  AFOSR-64A-416) 

AD  623777  Unclassified 

The  inviscid  equilibrium  hypersonic  flow  associated  with 
a  power-law  shock  is  mvestigateJ.  An  analytical  formu¬ 
lation  IS  presented  for  a  pure  dissociating  gas  in  thermal 
equilibrium.  In  order  to  obtam  a  method  applicable  to  a 
mixture  of  gases  and  partly  take  into  account  the  entropy 
layer  effects,  the  locally  similar  solution  approach  is 
proposed.  (Contractor's  abstract,  modified) 
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Cincinnati  U,,  Dept,  of  Aerospace  Engineering,  Ohio. 

STUDIES  ON  DISSOCIATING  GASDYNAMICS.  PART  HI. 
ON  THE  DISSOCIATED  HYPERSONIC  LAMINAR  BOUND¬ 
ARY  LAYERS,  by  S.  J.  Hsia  and  T.,  Y.  Li.  July  1965 
l82lp.  incl.  diagrs.  refs.  (Techn  cal  rept.  no.  AE  0503) 
(AFOSR-65-0849,  pt.  3)  (AF  AF06R-64A-416) 

AD  621485  Unciassi.'ied 

Some  recent  advances  are  reviewed  and  an  effort  is 
made  to  gather  some  uselul  information  from  the  avail¬ 
able  literature  on  the  study  of  laminar  boundary  layers 
problems  including  effects  of  chemical  reactions.  Par¬ 
ticular  attention  is  directed  to  the  discussion  of  the  ef¬ 
fects  resulting  from  the  consideration  of  strong  self- 
induced  pressure  field,  of  reacting  external  inviscid 
flow  and  of  the  thermodynamic  properties  of  the  react¬ 
ing  gas  mixture.  (Contractor's  abstract,  modified) 
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City  U.  of  New  York.  City  Coll. ,  N.  Y, 

INFRARED  ABSORPTION  OF  STRAINED  SILICON. 
Final  rept.  Dec.  16,  1965,  2p.  (AFOSR-65-2703) 

(AF  AFOSR-63-175)  UncUssified 

Work  accomplished  under  this  contract  is  reviewed. 
This  includes  the  development  of  equipment  and  tech¬ 
niques  necessary  for  measuring  the  stress  dependence 
of  the  absorption  coefficient  of  germanium  and  silicon 
at  room  temperature  in  the  direct  absorption  edge  re¬ 
gion.  In  addition,  work  was  begun  on  the  development 
of  equipment  and  techniques  necessary  to  extend  these 
measurements  to  lower  temperatures  and  to  the  free 
carrier  absorption  region. 
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City  U.  of  New  York.  City  CoU. ,  N.  Y, 

INFRARED  ABSORPTION  OF  UNIAXIALLY  STRESSED 
GERMANIUM,  by  J.  F.  Aschner  and  E.  Erlbach.  [1965] 
[3^.  incl.  diagrs  (AFOSR-66-1523)  (AF  AFOSR-63- 
175)  AD  641522  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
II,  V.,  lO:  106,  Jan.  27,  1965. 

Also  published  in  Jour.,  Phys.  and  Chem..  Solids,  v.  26; 
2678-2686,  Dec.,  1965. 

The  changes  in  the  absorption  coefficient  a  of  intrinsic 
germanium  have  been  measured  in  the  region  of  the  In¬ 
direct  absorption  edge  as  a  function  of  uniaxial  compres¬ 
sive  stress.  The  stress  was  applied  to  the  long  axis  at 
parallelopiped-shaped  samples  (2.  5  x  0. 1  x  0. 1  cm), 
this  axis  being  <  111  >.  The  infrared  light  was  incident 
in  a  direction  perpendicular  to  the  stress,  which  ranged 

up  to  7000  kg/cm^.  Using  the  most-recent  values  of  the 
deformation  potential  constants,  it  is  found  that  the  en¬ 
ergy  gap  for  the  conduction-band  valley  lying  in  the 
stress  direction  decreases  with  compressive  stress 
while  that  of  the  o'her  three  valleys  increases.  There¬ 
fore,  the  changes  in  o  from  the  unstressed  condition 
should  be  positive  at  the  lower  energies  and  negative  at 
the  higher  energies  within  the  absorption-edge  region, 
the  changes  increasing  wit.i  stress  in  both  cases.  This 
has  been  confirmed  both  eiqicrlmentally  and  by  perform¬ 
ing  a  calculation  similar  to  that  of  McLean  for  the  band 
structure  of  the  deformed  crystal.  Quantitative  com¬ 
parison  between  experiment  and  theory  is  currently  in 
progress. 
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City  U..  of  New  York.  City  Coll. ,  N.  Y. 

POLARIZATION  DEPENDENCE  OF  INFRARED  AB¬ 
SORPTION  IN  GERMANIUM  (Abstract),  by  J.  F. 

Aschner  and  E.  Erlbach.  [1965][l]p,  [A  F  AFOSR- 
63-175]  ‘  Unclassified 

Presented  at  meeti.-.g  of  the  Amer.  Phys.  Soc. ,  Kansa. 
City,  Mo.,,  Mar,  24-27,  1965, 

Published  ‘.i  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  10; 
3?37  Mar.,  ^4,  1965, 

Previously  reported  measurements  on  the  changes  b.  the 
absorption  constant  o;  for  unpolarized  light,  caused  by 
uniaxially  stressing  germanium,  have  been  extended  to 
the  case  al  polarized  incident  radiation.  All  the  meas¬ 
urements  were  performed  at  rocni  temperature  in  the 
region  of  the  indirect  absorption  edge.  Uniaxial  stresses 
up  to  7000  kg/cm^  were  applied  in  various  crystallo¬ 
graphic  directions.  Since  germanium  has  cubic  sym¬ 
metry,  no  polarization  dependence  is  permitted  in  the 
unstressed  case  and  none  was  found.  Unuxial  stress 
destroys  this  symmetry,  however,  thus  allowing  such  a 
dependence  to  occur.  A  pronounced  dependence  on 
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polarization  was  found  when  uniaxial  stress  was  applied 
in  the  <  111  >  direction.  Using  the  theoretical  expres¬ 
sion  for  a,  it  can  be  shown  that  this  dependence  arises 
from  the  destruction  of  the  cubic  symmetry  of  the  va¬ 
lence  and  <0U0>  conduction-band  structure  and 'or  the 
matrix  element  for  the  direct  transition.  The  authors 
expect  to  obtain  information  on  the  angular  dependence 
of  the  matrix  elements  from  these  measurements.. 
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City  U.  of  New  York.  City  Coll.  ,•  N.  Y., 

THE  LOGIC  OF  DECISION,  by  R.  C.  Jeffrey.  New 
York,  McGraw-Hill,  1965,  201p.  incl.  diagrs.  tables, 
refs.  (AF08R-64-2465)  (AF  AFOSR-64-529)  AD  633-.' 90 

Unclassified 

The  Bayesian  account  of  deliberation  is  viewed  as  pro¬ 
viding,  m  a  certain  sense,  a  logic  of  decision.  The  text 
elucidates  notions  of  subjective  probability  and  subjective 
desirability  or  utility  that  form  the  core  rf  Bayesian  de¬ 
cision  theory.  A  new  theory  of  preference  between  pro¬ 
propositions  (the  events  of  mathematical  probability 
theory)  is  proposed,  within  which  a  Bayesian  agent's 
probability  and  utility  functions  are  determined  by  fea¬ 
tures  of  his  preference  ranking.  The  elementary  logical 
operations  on  propositions  (denial,  conjunction,  disjunc¬ 
tion)  do  the  work  that  is  done  by  the  operation  of  forming 
gambles  in  the  "classical”  theory  of  Ramsey  and  Savage. 
In  the  new  theory,  the  preference  ranking  of  proposi¬ 
tions  determines  the  utility  function  only  up  to  a  frac¬ 
tional  Imear  transformation  with  positive  determinant, 
and  determines  the  probability  function  only  to  within  a 
certain  quantization.  The  present  theory  is  shown  to  be 
immune  to  the  St.  Petersburg  jiaradox,  so  that  one  can 
reasonably  be  a  Bayesian  in  the  present  sense  and  still 
have  an  unbounded  utility  function.  Philosophical  ques¬ 
tions  are  considered  that  deal  with  uncertain  evidence 
where  an  observation  leads  the  agent  to  change  his  de¬ 
grees  of  belief  in  one  or  more  propositions  to  new  values 
that  fall  short  of  1.,  The  final  chapter  suggests  how  no¬ 
tions  of  objective  probability  and  desirability  might  fit 
into  the  subjectivistic  framework. 
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City  U.  of  New  York.  City  Coll. ,  N.  Y. 

NEW  FOUNDATIONS  FOR  BAYESIAN  DECISION 
THEORY,  byR.  C.  Jeffrey.  [19651  [I2lp.  incl.  diagr. 
(AFOSR-66-0417)  (AF  AF06R-64-529)  AD  632737 

Unclassified 

Also  published  in  Logic,  Methodology  and  Philosophy  of 
Science;  Proc.  1964  Internat'l.  Cong. ,  Hebrew  U. , 
Jerusalem  (Israel)  (Aug.  26-Sept.  2,  1964),  ed.  by  Y. 
Bar-Hillel.  Amsterdam,  North-Holland  Publishing  Co. , 
1965,  p.  289-300. 

A  theory  of  subjective  probability  and  utility  is  outlined 
that  is  viewed  as  simpler  and  more  satisfactory  than 
Ramsey's  ("Truth  and  Probability,"  in  Foundations  of 
Mathematics  and  Other  Logical  Essays,  1931).  The 
theory  is  unified  in  tii«  sense  that  probabilities  and  util¬ 
ities  are  attributed  to  precisely  the  same  objects,;  that 


IS,  to  members  of  a  class  of  propositions  closed  under 
the  finite  truth  functional  operations  but  from  which  the 
impossible  proposition  is  deleted.  The  theory  is  non- 
causai  in  the  sense  that  neither  [,  nor  any  other  such 
causal  notion  is  taken  as  primitive  The  linear  trans-- 
formation  in  Ramsey's  theory  is  a  fractional  linear 
aUi  +  b 

transformation  U,  - -  in  the  present  theorj 

4  cUj  +  d 

This  transformation  may  change  probabilities.  Bounded¬ 
ness  above  and  boundedness  below  are  not  preferentially 
significant  properties  of  utility  functions  in  the  present 
theory.  The  St.  Petersburg  paradox  cannot  occur  in  the 
agent's  preference  ranking. 
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Clarkson  Coll.,  of  Tech.  Dept.,  of  Physics,  Potsdam. 

N.,  Y.; 

BEHAVIOR  OF  YOUNG'S  MODULUS  OF  A  BETA  BRASS 
SINGLE  CRYSTAL  FOR  VARIOUS  OUENCH  TEMPERA¬ 
TURES,  by  M.  C.  Martin  and  H.  E.  Camp.  [19651  [4]p 
incl.  diagr.  table,  refs.  (AF06R-65-1926)  (AF  AFOSR- 
62-254)  AD  626895  Unclassified 

Also  publisheu  in  Jour.  Appl.  Phys.  ,;  v.  36.  2154-2157,; 
July  1965.  ^ 

The  standard  direct  strain  method  was  used  to  deter¬ 
mine  the  effect  on  Young's  modulus  of  quenching  -  brass 
in  a  saturated  salt  solution.  The  measurements  were 
made  on  one  .-  brass  single  crystal  with  orientation  func¬ 
tion  f(l,  m,  n)  =  0.  121.  The  measurements  were  per¬ 
formed  at  the  temperatures  of  25,  -30,  -90,  and 
-196  C.  From  the  measurements  the  reciprocal  of 
Young's  modulus  was  calculated  and  2  anomalous  points 
were  determined.  The  increase  in  Young's  modulus 
for  the  quench  temperature  of  275  C  was  attributed  to 
isolated  wrong  pairs  of  atoms.  The  increase  in  Young's 
modulus  at  the  quench  temperature  of  450  C  was  at¬ 
tributed  to  disorder  being  quenched  in.  (Contractor's 
abstract) 
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Clarkson  Coll,  of  Tech,  Dept  of  Physics,  Potsdam, 

N.  Y. 

ANISOTROPIC  BEHAVIOR  OF  THE  ELASTORESIST- 
ANCE  EFFECT  OF  IRON  SINGLE  CRYSTALS,  by  M  (' 
Martin,  E.  A.  Selleck,  and  G.  D.  Smgi  r  [l'J65||2|p 
incl.  diagr.  table,  refs.  (AFOSR-66'  1628) 

[AF  AFOSR-65-794]  AD  641241  Unclas.sified 

Also  published  in  Jour.  Appl.  Phys  ,•  v.  36  3950- 
3951,  Dec!  196'5. 

The  relationship  between  the  elastoresistivily  constants 
of  single  crystals  of  iron  and  the  orientation  function 
were  examined.  The  deflection  method  was  used  employ 
ing  a  compensated  potentiometer  circuit  and  using  statu 
loads  at  room  temperature.  It  was  found  tliat  this  reU-, 
ship  was  linear  as  predicted  by  Bridgman's  theory.  The 
slopes  for  elastoresistance  coefficient  and  elastoresistiv 
ity  coefficient  versus  orientation  functiui  are  given 
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Clarkson  Coll,  ol  Tech.  [Dept,  of  Physicsl  Potsdam, 

N.  Y. 

LOW-COST  LIQUID  NITROGEN  CONTAINER,  by  M,  C.. 
Martin  ami  K.  F.  Welton.  [1965]  [l]p.  (AFOSR-66- 
1665)  [AF  AFOSR-65-7943  AD  641244  Unclassified 
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Clemson  U.,  [Dept,  of  Physics]  S.  C., 

SIZE  EFFECT  ON  THE  MAGNETORESISTANCE  OF 
COPPER  SINGLE  CRYSTALS  (Abstract),  by  E.  P. 
Stillwell  and  M.,  J.  Skove.  [1965]  [l]p.  [AF  AF06R- 
65-180]  Unclassified 


Also  published  in  Amer.  Jour.  Phys. ,  v.  33.  1090, 


Presented  at  meeting  of  the  Amer..  Phys.  Soc. , 
Chattanooga  U. ,  Tenn. ,  Nov.  5-7,  1964. 


A  large  bowl-shaped  polyurethane  container  is  described  Published  in  Bull.  Amer.,  Phys.  Soc. ,  Series  0,  v..  10; 

for  use  as  low-cost  liquid  nitrogen  container.  255,  Feb.  25,  1965. 
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Clemson  U.  (Dept.,  of  Physics]  S.  C., 

SIZE  EFFECTS  IN  RESIDUAL  RESISTANCE  RATIOS 
FOR  ZINC  "WHISKERS",  by  M.  J..  Skove  and  E.  P. 
Stillwell.  [1965]  [2]p.  incl.  diagr.  refs.  (AF06R-66- 
0222)  [AF  AFOSR-63-180]  AD  629701  Unclassified 

Also  published  in  Appl.,  Phys.  Ltrs. ,  v.  7-  241-242, 
Nov.  r,l965]; 

The  resistance  ratios  of  99. 999'^’  zinc  whiskers  have 
been  found  to  depenu  strongly  on  diameter,  whereas  for 
thin  ribbons  the  ratio  varies  little  with  the  thickness. 
Marked  increases  m  resistance  on  surface  etching  sug¬ 
gest  some  specular  reflection  of  the  electrons. 


The  effect  of  sample  dimensions  on  the  transverse  mag¬ 
netoresistance  of  copper  single-crystal  whiskers  has 
been  observed.  Previous  observations  of  this  effect 
have  been  limited  to  sodium  polycrystalline  wires  due  to 
the  high-bulk  magnetoresistance  of  other  metals.  In 
single-crystal  samples,  the  magnetcresistance  satu¬ 
rates  for  certain  magnetic-field  directions  allowing  the 
size  effect  to  be  seen.  Such  an  effect  was  observed  in  a 
whisker  with  axis  parallel  to  the  [100]  direction  in  a 
magnetic  field  parallel  to  the  [010]  direction.  The  sam¬ 
ple  cross  section  was  35. 9  i  0.  6  and  the  resistivity 
ratio  o300  K,^o4.  2K  was  139  ±  1.  This  gives  the  elec¬ 
tron  mean  free  path  in  the  sample  at  4.  2‘'K  to  be  approxi' 
mately  equal  to  the  square  root  of  the  sample  cross 
section.  A  maximum  in  the  resistance  at  4.  2  K  was 
observed  at  about  I.  5  teslas. 
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Clemson  U.  [Dept,  ol  Physics]  S.  C., 

ELASTIC  STRENGTH  OF  TIN  WHISKERS  IN  TENSILE 
TESTS,  by  B.  E.  Powell  and  M.  J.  Skove.  [1965]  l2]p. 
incl.  diagr.  table.  (AFCISR-65-2577)  [AFAFOSR-65- 
180]  AD  629850  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,, 
Chattanooga  U.  ,•  Tenn. ,  Nov.  5-7,  1964. 

Abstract  published  m  Bull.  Amer.  Phys.  Soc.  ,•  Series  II, 
V.  10:  FebTIS]'  1965.. 

Also  published  in  Jour.  Appl.  Phys.  v.  36  1495-1496., 
Apr.  10657 


Cold  Spring  Harbor  Lab  of  Quantitative  Biology,  New  York. 

COLD  SPRING  HARBOR  SYMPOSIA  ON  QUANTITATIVE 
BIOLOGY,  VOL.  XXX.  SENSORY  RECEPTORS,  Cold 
Spring  Harbor,  N.  Y.  (June  4-11,  1965),  ed.  by  L. 
Frisch  Cold  $ring  Harbor  Laboratory  of  (Quantitative 
Biology,.  1965  649p.  incl.  illus.  diagrs.  tables,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AF06R-65-426,  Atomic  Energy  Com¬ 
mission,  National  Institutes  of  Health,  National  Science 
Foundation,  and  Public  Health  Service)  Unclassified 

Papers  presented  at  this  symposia  are  classified  under 
the  following  subject  headings.  General  Physiology, 
Mechanoreceptors,.  Hearing,  Olfactory  Receptors,  Elec¬ 
trical  and  Chemical  Receptors,  Photoreceptors,  and 
Data  Processing. 


Tin  whiskers  were  grown  on  tui-plated  steel  by  the  com¬ 
pression  method;  a  period  of  4  weeks  was  ri-quiri-d  to 
grow  whiskers  ranging  in  length  from  1  to  1.  5  mm  The 
tensile  tests  were  performed  using  a  pulling  apparatus 
capable  of  resolving  the  stress  to  2  x  'O'®  N  and  the 
elongation  to  0,  1  n.  The  average  yield  stiain  ol  the  ten 
strongest  whiskers  at  room  temperature  was  1  f  Tht 
maximum  yield  strain  was  2  9‘i,.  which  is  compaialile  to 
the  results  obtained  in  bending  tests  by  other  exjiei ''.neu¬ 
ters.  Using  the  orientation  obtained  from  Ijue  x-ra\ 
diffraction  jiatteriis,;  the  strain  cross  section  aas  deii'i  - 
mined. 
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Colorado  School  of  Mines  Research  Foundation,  Inc.  , 
Golden 

PRODUC  TION  OF  OXYGEN  FROM  SILICATES  IN  AN 
fl.rRAHIGH  VACUUM,,  by  F  L.  Smith  [Final  rept  ] 
■lune  21,:  1962-Apr  7,  1965  Apr  12,  1965  |231p 
iml  illus  riwgrs  (AFO6R-65-0739)  (AF  AFOSR-62- 
4261  AI)  615706  Unclassified 

rill'  object  -was  to  determine  if  an  ullrahlgh  vacuum  fa-- 
i  ilitated  the  deioniposilion  of  silicates  into  oxygen  and 
silicon  oxidi  (SiOl  ol  siliiiHitSi)  The  jiractica I  object 
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was  to  Initiate  further  research  on  the  possibility  of  using 
this  oxygen  as  a  lunar  resource.  An  ultrahjgii  vacuum 
chamber  was  constructed  capable  of  obtaining  pressures 
down  into  the  range,  and  simulating  the  lunar 

environment,  n  order  to  monitor  the  results  of  the  ex¬ 
periments,  a  small  mass  spectrograph  was  installed  on 
the  ultrahigh  vacuum  test  chamber.  Tests  were  run  on 
silicon  dioxide,  magnesium  silicate,  and  a  tektite  (an 
amorphous  silicate).  All  tests  indicate  that  the  ultra- 
high  vacuum  significantly  lowered  the  decomposition 
temperatures  of  the  silicates.  In  all  cases  oxygen  pro¬ 
duction  was  initiated  at  1316^C.  At  1472‘C  the  produc¬ 
tion  of  oxygen  was  materially  accelerated.  The  mass 
spectrograph  studied  indicates  that  Si  was  produced 
rather  than  SiO.  In  view  of  the  very  high  pumping  speed 
of  the  diffusion  pump  and  cryopump  on  the  chamber,  it 
is  believed  that  oxygen  production  is  significant  in  the 
1400  to  1650°C  range. 
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Colorado  U.  Dept,  of  Chemistry,  Boulder.^ 

BRIDGED  POLYCYCLIC  COMPOUNDS.  XXVIII.  THE 
PROTON  MAGNETIC  RESONANCE  SPECTRA  OF  SOME 
DIBENZOBICYCLO(3.  2.  IJOCTADIENES,  by  S.  J. 

Cristol,  J.,  R.  Mohrig,  and  D.  E.  Plorde.  [1965]  131p. 
mcl.  diagr.  tables,  refs.  (AFOSR-65-1646)  (Sponsored 
jo'ntly  by  Air  Force  Office  of  Scientific  Research  under 
(AF  AFOSR-62-79)  and  National  Science  Foundation) 

AD  624373  Unclassified 

Also  published  in  Jour.  Org.  Chem. ,  v.  30:  19S6-1958, 
June  1965. 

Proton  magnetic  resonance  spectra  for  a  number  of  4- 
and  8-substltuted  dlbenzobicyclo[3.  2.  Ijoctadienes  are 
measured.  Correlations  of  these  data  lead  to  generaliza¬ 
tions  which  permit  stereochemical  assignments  for 
substituents  in  these  systems.  It  is  possible  to  assign 
spectral  frequencies  to  each  of  the  four  aliphatic  protons 
In  these  octadienes  because  their  chemical  shifts  are 
generally  different  enough  to  give  separate  peaks  for 
each  proton.  Further  evidence  for  proton  assignments 
IS  found  in  observing  the  effects  of  substitution  upon  the 
position  of  spectral  lines. 
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Colorado  U.  Dept,  of  Chemistry,;  Boulder. 

BRIDGED  POLYCYCLIC  COMPOUNDS.  XXX.  EPUI- 
LIBRATION  STUDIES  OF  SOME  SUBSTITUTED  DIBEN- 
ZOBICYCLO(3.  2.  IjOCTADIENES  AND  DIBENZOBICY- 
CLO(2.2.  210CTADIENES,  by  S.  I.  Cristol,  F.  P. 
Parungo and  others.  [1965{|8|p.  incl  diagrs.  refs. 
(AFOSR-f5-2375)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  [AF  AFOSR-62-79[  and 
National  S.'ience  Foundation)  AD  629547 

Unclassified 

Also  published  in  ,'our.  Amer.  Chem.  Soc. ,-  v.  87- 
28??-W6rJiTr5,  1965 

It  was  found  that  the  endo-2  isomers  of  variixis  substi¬ 
tuted  dibenzoblcyelof3.  2. 1  [octadiene  derivatives  were 


more  stable  than  the  exo  epiniers  and  that  acid-catalyzed 
epimenzations  were  readily  carried  out.  In  addition,; 
more  severe  conditions  led,  in  many  cases,  to  rear¬ 
rangements  from  dibenzobicyclo|3.  2.  Ijoctadienes  to 
[2  2. 2]  isomers.  These  results  are  discussed  in  light 
of  possible  mechamsms  and  possible  carbonium  ion  in¬ 
termediates  Involved.  (Contractor's  abstract) 
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Colorado  U..  Dept,  of  Physics,  Boulder. 

PRODUCTION  AMPLITUDES.  II.  PARTIAL-WAVE 
DECOMPOSITION  AND  ANALYTIC  CONTINUATION  IN 
TOTAL  ANGULAR  MOMENTUM,  by  A.  0.  Barut  and 
Y.  C.  Leung.  [19651  |8lp.  diagr.  refs.  (AFOSR- 
66-0457)  [AF  AFOSR-63-301  AD  630446 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  138  B1128-B1135, 
June  7,  1965. 

The  problem  of  analytic  cont.nuation  in  total  angular 
momentum  j  of  a  production  amplitude  is  investigated 
on  the  basis  of  analyticity  in  one  oi  the  momentum- 
transfer  variables  z  for  definite  combination.^  of  helicily 
amplitudes  which  are  free  of  certain  kinematical  singu¬ 
larities.  On  this  basis  also  an  upper  bound  for  produc¬ 
tion  amplitudes  is  obtained  which  has  the  same  value  for 
all  z  as  the  bound  of  a  forward-scattering  elastic-scat¬ 
tering  amplitude.  Furthermore  Ihe  consistency  of  the 
analyticity  in  the  whole  cut  z  plane  is  investigated  For 
this  case  the  singularities  in  the  j  plane  extend  indefinite 
ly  to  the  right  even  if  only  N  subtraciions  are  made. 
These  singularities  are  removed  only  if  the  spectral 
functions  satisfy  certain  integral  relations  to  the  effect 
that  they  oscillate  more  rapidly  for  higher  spin.  When 
these  conditions  are  satisfied  the  essential  singularities 
of  the  Gribov- Pomeranchuk  type  need  not  be  introduced 
The  analysis  further  shows  the  dynamical  role  playt'd  by 
the  spin  variable  in  an  analytic  S- matrix  theory.  (Con¬ 
tractor's  abstract) 
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[Colorado  U.  Dept,  of  Physics,  Boulder  | 

MASS  SPECTRUM  FROM  NON-COMPACT  GROUPS,  by 
A.  O.  Barut  |1965|[15|p  incl.  diagrs.  table,  ref'- 
(AFO6R-66-0792)  (AF  AFOSR-63-301  AD  641240 

Unclassified 

Also  publish^  in  High  Energy  Physics  and  Elementary 
Particles.  Lectures  Presented  at  a  Semmai ,  Interiu- 
tional  Centre  for  Theoretical  Physics,  Trieste  (Italy) 
(May  3-June  30,,  1965).  Vieiiiu,  Intern.illonal  Xtomic 
Energy  Agency,  1965,  p.  679-694 

The  mass  differences  of  particles  are  considered  from 
the  beginning  as  part  of  the  generai  symmetry  consiiiei  .■ 
ations.  The  paper  is  mainly  concerned  with  the  sviii 
metry  properties  of  the  particles  at  rest  consiiiei  ed  a 
bound  states  fur  composite  lurticles 
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(  11I111.KI11  L  Dt-pl  i)f  Physics,,  BuulrikT  ; 

LWARIANF  AMPLITUDES  AND  THE  INTERPRETATION 
OI  SU(3)-,  AND  SU(6)-TYPE  SYMMETRIES,  by  A.  O. 
lijrul  |1965||!5!p,  incl,  table,  rels.  (AFOSR-66- 
0820)  [Af  AfOSR-63-30!  AD  641242  Unclassified 

A[si)  ixiblistud  HI  Hitth  Eneri;y  Physics  and  Elementary 
Particles,  Lectures  Presented  at  a  Seminar,  International 
Centre  for  Theoretical  Physics,  Trieste  (Italy)  (May  3- 
June  30,  1965).  Vienn.i,  International  Atomic  Energy 
Agency.  1965,  p.  707-721. 

Different  types  of  representations  of  the  poincare  group, 
.iccording  to  the  choice  of  the  diagonalized  subgroup,  and 
different  realizations  in  each  type  are  reviewed.  The 
construction  of  invariant  and  covariant  amplitudes  are 
discussed  or,  the  basis  of  a  global  representation.  The  2 
ways  in  which  the  s.rin-orbit  effects  enter  into  the  ampli¬ 
tude  are  discussed.  Then  starling  with  the  amplitudes 
under  the  eJtact  invariance  group  of  the  strong  interac-- 
tions,  it  IS  shown  that  one  obtains  automatically  terms 
in  the  amplitude  which  are  SU(3),  SU(4)  and  SU(6)  invari¬ 
ant  with  other  terms  havinjr  definite  transformation  prop¬ 
erties.  A  criterion  is  given  when  these  symmetries  (es¬ 
pecially  those  of  the  SU(4)  and  SU(6)  type)  are  consistent 

•  approximate  symmetries. 
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[Colorado  U..  Dept.,  of  Physics,  L'oulder] 

SIMULTANEOUS  ANALYTIC  CONTINUATION  TO  THE 
SECOND  SHEET  IN  TWO  CROSSED  CHANNELS  AND  THE 
DETERMINATION  OF  COUPLING  CONSTANTS,  by  A.  0. 
Barut  and  T.  Sawada.  11965]  [2]p,  incl.  diagr.  (AFOSR- 
66-0829)  (Sponsored  jointly  by  Air  Force  Oflice  of  Sci¬ 
entific  Research  under  (AF  AFOSR-63-30]  and  National 
Science  Foundation)  AD  641245  Unclassified 

Also  publish,  d  in  Phys.  Ltrs. ,  v.  14.  248-249,  Feb.  1, 

1961  '■  ■ 

The  purpose  of  this  paper  is  to  give  a  justification  to  the 
remarkable  relation  between  the  coupling  consUnts  and 
a  particular  second  sheet  singularity.  It  is  shown  that 
the  postulate  which  allowed  an  exact  determirution  of 
coupling  constants  v;ithin  the  context  of  strong  interac¬ 
tions  can  be  reduced  to  a  generalized  form  of  analyticity 
lo  the  effect  that  the  scattering  amplitude  is,  in  all  its 
Riemann  sheets,  as  analytic  as  possible  consistent  with 
unitarity. 
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C'olor.ido  U.  Dept,  of  Physics,  Boulder. 

PRODUCTION  AMPLITUDES.  I.  CONSTRUCTION  OF 
INVARIANT  AM PLITUDEtl,  by  A.  0.  Barut  and  Y.  C. 
Leung  [1965]  (9  [p.  incl.  O’agrs.  refs.  (AFOSn-66- 
0830)  |AF  AFOSR-63-301  AD  641243  Unclassified 

Also  published  in  Phys.  Rev.  v.  138  B1119-D1127,, 
,lune  7,  l9?5. 


Lorentz -covariant  scattering  amplitudes  for  production 
processes  involving  both  massive  and  massless  jiarti- 
cles  are  systematically  discussed.  Explicit  forms  of 
both  the  spin  and  the  Isospin  amplitudes  for  production 
processes  involving  pions,  nucleons,  photons,  and  neu¬ 
trinos,  as  well  as  the  crossing  relations  in  both  spin 
and  isospin  variables,  are  given.  (Contractor's 
abstract) 
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Colorado  U.  Dept,  of  Physics,  Boulder.. 

RENORMALIZED  PERTURBATION  SERIES  OF  ELEC-: 
TRODYNAMICS  FROM  S-MATRIX  THEORY,  by  A.  O. 
Barut  and  R.  A.  Blade  [1965]il3]p.  incl.  diagrs. 
(AFOSR-65-2791)  (Sponsored  jointly  by  Air  Force  Office 
Scientific  Research  under  [AF  AFO6R-63-30]  and 
National  Science  Foundation)  AD  628409 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v..  39:  331- 
■543,  Sept  1,,  1965. 

Electromagnetic  processes  are  evaluated  using  extended 
umtarity  and  analyticity  of  the  scattering  amplitude. 
Assuming  e  to  be  small,  a  successive  pole  approxima¬ 
tion  of  the  unitarity  relation  and  appropriate  approxima- 
live  analyticity  assumptions  to  every  order  in  e*  are 
shown  to  be  equivalent  to  renormalized  Feynman  per¬ 
turbation  theory. 


695 

Colorado  U.  (Dept,  of  Physics)  Boulder., 

ANALYTIC  PROPERTIES  OF  THE  PARTIAL  WAVE 
AMPLITUDES  FOR  PRODUCTION  PROCESSES  IN  THE 
COMPLEX  J-PLANE,  by  A.  0.  Barut  and  Y.  C.  Leung. 
(1965]  (lOlp,  incl  refs,  (AFO6R-66-0456)  |AF  AFOSR- 
63-30]  AD  630307  Unclassified 

Presented  at  Lorentz  Group  Symposium,  Institute  for 
Theoretical  Physics,  Colorado  U. ,  Boulder,  Summer 
1964. 

Also  published  in  Lectures  in  Theoretical  Physics,  ed. 
by^.,  E.  Brittin  and  A.  O.  Barut.  Boulder,  Colorado 
U.  Press,  v.  7A,  285-294,  1965. 

The  analytic  properties  of  the  purt,al-wave  amplitudes 
for  production  processes  in  the  complex  angular  momen¬ 
tum  plane  are  investigated.  Some  general  features  are 
found. 


696 

Colorado  U.  (Dept,  of  Physics)  Boulder 

ANALYTICITY,  COMPLEX  AND  QUATERNIONIC 
LORENTZ  GROUPS  AND  INTERNAL  QUANTUM  NUM¬ 
BERS,  by  A.  O.  Barut.  |1965||ll|p.  incl.  refs 
(AFOSR-66-0458)  (AF  AFOSR-63-30]  AD  6.30224 

Unrlassilied 
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Presented  at  Lorentz  Group  Symposium,  Institute  for 
Theoretical  Physics,  Colorado  U. ,  Boulder,  Summer 
1964. 

Also  published  in  Lectures  in  Theoretical  Physics,  ed. 
by  W.  E.  Brittin  and  A,  O.  Barut.  Boulder,  Colorado 
U.  Press,  v.,  7A:  121-131,  1965. 

The  problem  of  the  enlargement  of  the  Poincare  group 
is  discussed.  Examples  of  nontrivial  enlargements  and 
group  theoretical  models  for  broken  symmetry  are  given. 
In  particular,  the  inhomogeneous  complex  Lorentz  group 
of  the  first  kind  is  treated  in  detail  whose  representa¬ 
tions  give  a  correct  description  of  spin  and  isospin  and 
leads  to  a  mass  spectrum..  Furthermore,  the  inhomo¬ 
geneous  quatermonic  Lorentz  group  (both  in  complex 
and  quaternionic  Hilbert  space)  is  discussed,  whose 
12-parameter  little  group  is  large  enough  to  contain 
ordinary  spin,  and  in  the  limiting  case,  an  approxin.ate 
symmetry  such  as  U3. 


697 

Colorado  U.  [.Oept.  of  Physics]  Boulder. 

REMARKS  ON  THE  GROUP  STRUCTURE  OF  CORBEN'S 
WAVE  EQUATIONS,  by  A.  0  Barut.  [1965]  [3]p. 
(AFO6R-66-0469)  [AF  AFOSR-63-30]  AD  630445 

Unclassified 

Presented  at  Elementary  Particles  Conference,  Institute 
for  Theoretical  Physics,  Colorado  U. ,  Boulder, 

Summer  1964. 

Also  published  in  Lectures  in  Theoretical  Physics,  txi., 
by  W.  E.  Brittin  and  L.  Marshall.  Boulder,  Colorado 
U.  Press,  v.,  7B.  446-448,  1965. 

The  group-theoretical  interpretation  of  the  equations  of 
Corben's  relativistic  quantum  theory  of  rotational  states 
is  pointed  out  together  with  .some  difficulties  associated 
with  them.. 


698 

[Colorado  U.  Oept.  of  Physics,  Boulder] 

DYNAMICS  OF  A  BROKEN  SU,,,  SYMMETRY  FOR  THE 

OSCILLATOR,  by  A.  O.  Barut.  [1965]  (4  Ip.  incl  refs. 
(AFOSR-66-0828)  (AF  AFOSR-63-30]  AD  641237 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  139-  B1433-BI436, 
Sept.  6,  1965. 

All  states  of  a  one-dimensiunal  harmonic  oscillator  are 
represented  by  a  special  unitary  representation  of  the 
noncompact  2+1  Lorentz  group.  The  direct  product  of 
N  such  representations  leads  to  a  degeneracy  which  is 
represented  by  the  Group  SU|,i  whereas  all  stales  of  the 
N-dimensional  oscillator  are  represented  by  the  non¬ 
compact  unitary  group  NUfj.i”  whose  Casiniir  operatoi 
determines  the  energy  spectrum.  The  anturiiionu  osi  il- 
lator  IS  represented  by  a  bioken  symmetry  and  mass¬ 


splitting  formulas  are  obtained  It  is  shown  how  new 
quantum  numbers  arise  from  the  direct  products  of 
basic  dynamical  groups  corresponding  to  composite 
structures.. 


699 

Colorado  U..  Dept,  of  Physics,  Boulder. 

STATISTICAL  MECHANICS  OF  IRREVERSIBLE 
PROCESSES  AND  THE  PRINCIPLE  OF  MINIMUM  EN¬ 
TROPY  PRODUCTION,  byj.  D.  Currin.  [1965]  |3]p. 
[AF  AFOSR-64-581  ]  Unclassified 

Published  in  Phys.  Rev.,  v.  139:  A1156-A1158,  Aug. 
16,  1965. 

The  transport  properties  of  a  system  of  N  weakly  m- 
teracting  subsystems  are  derived  using  as  the  basic 
statistical  assumption  a  principle  of  minimum  entropy 
production.  This  replaces  the  assumption  of  "local 
equilibrium"  where  each  subsystem  is  assumed  to  be 
described  by  a  canonical  distribution  at  the  initial  time. 
(Contractor's  abstract) 


700 

[Colorado  U.  Dept.,  of  Psychology,  Boulder] 

RATINGS  OF  FAV'ORABLENESS  OF  STATEMENTS 
ABOUT  A  SOCIAL  GROUP  AS  AN  INDICATOR  OF  AT¬ 
TITUDE  TOWARD  THE  GROUP,  by  C.  Selltiz,  H. 
Edrich,  and  S.  W.  Cook.  [1965]  [8]p.  incl.  tables, 
refs.  (AFOSR-66-1159)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  AFOSR- 
62-176]  and  National  Science  Foundation)  AD  640277 

Unclassified 

Also  published  in  Jour.  Personality  and  Social  Psychol. 
V.  2-  4Cl6-'41S,  Sept.  1965. 

Earlier  studies  reporting  effects  of  judges'  attitudes  on 
ratings  of  favorableness  of  statements  have  suggested 
the  possible  usefulness  of  such  ratings  as  disguised 
attitude  measures.  Studies  in  which  Negroes  have  been 
the  attitudinal  object  have  used  a  set  of  statements,  a 
high  proportion  of  which  are  unfavorable  by  current 
standards.  In  the  hope  of  making  ihe  technique  more 
sensitive  as  an  indicator  of  attitude,  a  new  set  of 
statements  about  the  position  of  Negroes  was  developed,; 
representing  a  more  symmetrical  distribution  of  favor¬ 
able  and  unfavorable  items.  These  were  administered 
m  3  different  geographical  regions  to  groups  of  Ss  dif¬ 
fering  in  attitude  toward  Negroes.  Two  criteria  of 
judges'  attitudes  were  used  (a)  membership  in  organi¬ 
zations  such  that  it  seemed  reasonable  to  suppose  that 
many  of  the  members  would  hold  specified  attitudes 
about  race  relations;  and  (b)  scores  on  a  self-respect 
using  these  two  criteria  for  classifying  judges  yielded 
similar  results-  scale  values  assigned  to  statements  by 
judges  with  different  attitudes  differed  significantly 
Difference  in  ratings  of  the  unfavorable  and  intermedi¬ 
ate  statements  were  systematic,  vilh  th'*  proinlegra- 
tion  Ss  rating  them  as  more  unfavorable 
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701 

iColorado  U.  Dept,  of  Psychology,  Boulder] 

INFLUENCE  OF  JUDGES'  ATTITUDES  ON  RATINGS 
OF  FAVORABLENESS  OF  STATEMENTS  ABOUT  A 
SOCIAL  GROUP,  by  M.  Zavaliom  and  S.  W.  Cook. 

(19651  [12lp.  ijicl.  tables,  refs.  (AFOSR-66-1160) 
(Sponsored  jointly  by  Air  Force  dttice  of  Scientific  Re¬ 
search  under  [AF  AFOSR-62-176]  and  National  Science 
Foundation)  AO  640279  Unclassified 

Also  published  in  Jour.  Personality  and  Social  Psychol. , 
V.,  !:•  43-54,  Jan.  1965. 

Replication  of  a  study  of  Hovland  and  Sherif  confirmed 
their  central  hypothesis,  that  scale  values  assigned  to 
items  are  influenced  by  raters'  attitudes.  However, 
the  present  findings  require  modification  of  their  more 
specific  hypotheses  in  3  respects:  (a)  ratings  by  5  cri¬ 
terion  groups  spaced  along  an  attitude  continuum  show 
a  regular  order,  whereas  Hovland  and  Sherif  hypothe¬ 
sized  that  ratings  are  influenced  by  attitudes  only  in  the 
case  of  raters  with  extreme  attitudes  and  high  involve¬ 
ment,  (b)  ratings  of  unfavorable  as  well  as  of  neutral 
items  are  influenced  by  raters'  attitudes;  (c)  the  predic¬ 
tion  that  extreme  judges  make  fine  discriminations  at 
their  own  end  of  the  scale  and  lump  together  items  at  the 
other  end  is  supported  only  with  respect  to  unfavorable 
items.  (Contractoi 's  abstract) 


702 

(Colorado  U.  Dept.,  of  Psychology,,  Boulder] 

EFFECT  OF  ATTITUDE  ON  JUDGE’  IENTS  OF  PUUSI- 
BILITY,  by  P.  Waly  and  S.  W.,  Cook.  [1965|(5(p.  incl. 
tables.  (AFOSR-66- 1165)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  (AF  AfOSR- 
63-436]  and  National  Science  Foundation)  AD  641558 

Unclassified 

Also  publish^  jn  Jour.  Personality  and  Socul  Psychol.  , 
v.  Z-  '745-749,  Nov.  1965. 

Ss  were  asked  to  rate  the  plausibility  of  40  statements 
about  segregation.  Ss’  own  attitudes  were  measured  by 
a  self-report  inventory.  Hypotheses;  (a)  A  statement 
will  be  considered  a  more  plausible  or  effective  argu¬ 
ment  by  Ss  who  agree  with  the  position  which  the  state¬ 
ment  supports  than  by  Ss  who  disagree  with  that  position, 
(b)  Despite  the  difference  in  absolute  ratings  of  the  argu¬ 
ments  between  judges  with  diifei  ingJtitudes,  they  will 
agiec  on  the  relative  plausibility  of  the  various  argu¬ 
ments  supporting  a  given  side  of  the  issue.  Both  hy¬ 
potheses  were  strongly  supported.  (Contractor's 
abstract) 


703 

Columbia  U.  Coll,  of  Physicians  and  Surgeons.  New  York. 

CLASSICAL  CONDITIONING  OF  ELECTRIC  ORGAN 
DISCHARGE  RATE  IN  MORMYRIDS,  by  F.  J.  MandnoU, 
R.  L.  Thompson,  and  M.  V.  L.  Bennett.  (1965]  (3]p. 
mol.  diagrs.  rels.  (AFOSR-66-0839)  (Sponsor^ 


jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-64-550  and  Public  Health  Service) 

AD  641728  Unclassified 

Also  published  in  Science,  v.  150:  1740-1742,  Dec.  24, 

Weakly  electric  fish  of  the  African  family  Mormyridae 
emit  pulses  at  variable  intervals  with  a  distribution 
skew^  toward  longer  intervals.  Fourteen  specimens 
of  the  genera  Mormyrops,  Gnathonemus,  and  Marcuse- 
nius  were  classically  conditioned  to  increase  briefly 
their  discharge  frequency..  The  unconditioned  stimulus 
was  electric  shock  and  the  conditioned  stimulus  was 
light.  These  results  are  novel  in  that  the  overt  condi¬ 
tioned  response  involves  neither  secretion  nor  move¬ 
ment.  (Contractor's  abstract) 


704 

Columbia  U..  Coll,  of  Physicians  and  Surgeons,  New  York. 

ELECTRORECEPTORS  IN  MORMYRIDS,  by  M.  V.  L. 
Bennett..  (1965]  (lB]p.  incl.  illus.  diagrs.  refs. 
(AFOSR-66- 1007)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-65-550, 
Muscular  Dystrophy  Associations  of  America,  National 
Institute  of  Neurological  Diseases  and  Blindness,  and 
National  Science  Foundation)  AO  634553 

Unclassified 

Also  published  in  Cold  Spring  Harbor  Symposia  on 
(Quantitative  BToTogy,  Cold  Spring  Harbor,  N.  Y. 

(June  4-11,  1965),  ed.  by  L.  Frisch.  Cold  Spring 
Harbor  Laboratory  of  Quantitative  Biology,  v.  30;  245- 
262,  1965. 

The  mormyromasts,  large  cutaneous  organs  that  are 
readily  visible  on  the  surface  of  the  skin,  were  studied 
by  stimulating  and  recording  at  their  external  openings 
and  in  their  innervating  fibers.  These  organs  were  ap¬ 
parently  eleclroreceptors.  Three  types  were  defined 
electrophysiologically  and  were  termed  large,  medium 
and  small  pores.  At  the  first  two,  electrical  stimuli 
evoked  potentials  that  apparently  arose  in  receptor  cells. 
At  the  third,  the  responses  apparently  were  generated 
by  the  innervating  iiber.  Transmission  from  receptor 
to  nerve  cell  appeared  to  be  chemically  mediated  at 
medium  and  small  pores  and  electrlcallj  'eduted  at 
large  pores.  All  pores  responded  to  voltage  gradients 
across  the  skin  and  were  independent  of  gradients  along 
it.  The  skin  was  of  high  resistance  compared  to  the  in¬ 
terior  of  the  body.  When  stimuli  were  applied  between 
head  and  tail,  most  of  the  potential  drop  occurred 
across  skin  at  the  ends  of  the  fish.  Thus,  although  the 
thresholds  of  the  pores  did  nut  vary  consistently  along 
the  body,,  head-tall  stimuli  evoked  responses  which  were 
of  much  lower  threshold  at  the  two  ends  than  in  the  mid¬ 
dle.  Also,  the  polarity  of  the  potentul  across  the  skin 
was  opposite  at  the  two  ends  and  the  responses  differed 
accordingly.  The  anterior  pores  were  somewhat  more 
sensitive  than  the  posterior  to  head-tail  stimuli,  ar.d 
apparently  the  skin  was  of  relatively  higher  resistance 
in  this  region.  The  relevanci  of  the  findings  to  elec¬ 
troreception  and  to  receptor  responses  in  general  were 
discussed. 
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705  707 

Columbia  U.  CoU.  of  Physicians  and  Surgeons,  New  York.  Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 


THE  FINE  STRUCTURE  OF  THE  SUPREMEDULLARY 
NEURONS  OF  THE  PUFFER  WITH  SPECIAL  REFER¬ 
ENCE  TO  ENDOCELLULAR  AND  PERICELLULAR 
CAPILLARIES,  by  Y.  Nakajima,  G.  D.  Pappas  and 
M.  V.  L.  Bennett.  [1965]  [21  ]p.  incl.  Ulus.  rels. 
(AFOSR-66-1137)  (Sponsored  Jointly  by  Air  Force  OWice 
of  Scientific  Research  under  AF  AFOSR-64-550,  Life 
Insurance  Medical  Fund,  and  National  Institutes  of 
Health)  AD  641735  Unclassified 

Also  published  in  Amer,  Jour.  Anat. ,  v.  116:  471-491, 

serfisBT — 

Many  capillaries  are  embedded  in  the  cytoplasm  of  large 
supram^llary  neurons  (about  200  to  300m  in  diameter). 
Fewer  such  capillaries  are  seen  in  the  smaller  neurons 
(about  80  to  lOOp  in  diameter).  The  neuron  clusters  re¬ 
main  unstained  after  vital  staining  with  trypan  blue  indi¬ 
cating  presence  of  the  blood-brain  barrier..  Electron 
microscopic  studies  show  that  the  capillary  lumen  is 
lined  by  nonfenestrated  endothelial  cells,  pericytes,  and  a 
continuous  basement  membrane.  Glial  cell  processes 
consisting  mostly  of  astrocytes  abut  onto  the  capillary 
basement  membrane  separating  the  capillary  from  the 
neuron.  The  continuous  glial  investment  around  blood 
vessels  may  play  a  role  in  maintenance  of  the  blood- 
brain  barrier.  The  nucleus  in  supramedullary  cells  is 
roughly  circular  and  contains  one  large  and  several 
small  nucleoli.  The  perikaryon  contains  neurofilaments, 
diffusely  distributed  elements  of  endoplasmic  bodies,  and 
inclusion  bodies;  but  is  devoid  of  elementary  neurosecre¬ 
tory  granules.  The  cell  body  of  the  neuron  is  entirely 
covered  by  glial  cells,  often  with  processes  which  deeply 
Indent  the  soma  surface.  Neither  synapses  nor  arboriz¬ 
ing  deiKlrites  are  found  on  the  cell  body.  (Contractor's 
abstract) 


706 

Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

DEVIATION  FROM  THE  1/r®  POTENTIAL  IN  THE 
SCATTERING  OF  A  POLAR  MOLECULE  BY  NONPOLAR 
GASES,  by  M.  M.  Hessel  and  P.  Kusch.  [1965]  [2]p. 
incl.  table.  (Rept.  no.  TR  20)  (AFOSR-65-2864) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-63-330,  [Air  Force  Office  of 
Scientific  Research,  Army  Research  Office  (Durham) 
and  Office  of  Naval  Research  under  DA  28-043- 
AMC-00099(E))  AO  620346  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.,  43:  305-306, 
July  1,  1665. 

The  attenuation  of  a  beam  of  velocity- selected  KCl  mole¬ 
cules  of  thermal  energy  as  it  trasverses  a  chamber  con- 
tainii^  either  N  or  Ar  was  measured  over  ranges  of  beam 
velocity  and  temperature  and  pressure  of  the  scattering 
gas.  Data  indicate  the  long  range  part  of  the  interaction 
varies  as  approx,  r'^. 


THE  PHYSICS  AND  CHEMISTRY  OF  GASES  AT  HIGH 
TEMPERATURES,  by  P.  Kusch.  Final  rept.  Nov.  1, 
1963-Oct.  31,  1965.  Nov.  1965,  lOp.  (AFOSR-66- 
0166)  (AF  AFOSR-63-330)  AD  628082  Uncbssified 

An  extensive  study  has  been  made  of  the  scattering  of 
velocity-selected  beams  of  atomic  potass’um  and  po¬ 
tassium  chloride  by  argon  and  by  moleo.iar  nitrogen. 

A  detailed  investigation  of  certain  hyperfine  structures 
in  molecules  of  deuterated  ammonia  was  made  in  a  beam 
maser  spectrometer.  A  conventional  microwave  spec¬ 
trometer,  capable  of  operation  over  a  wide  range  of 
temperatures,  was  used  to  study  the  microwave  spec¬ 
trum  of  lithium  chloride  in  detail  and  that  of  methyl 
vinyl  ether.  A  reinvestigation  of  the  spectrum  of  mo¬ 
lecular  cesium  in  the  optical  region  was  started.  The 
technique  of  magnetic  rotation  spectra  is  being  applied 
to  a  study  of  carbon  disulfide. 


708 

Columbia  U.  Columbia  Radiation  Lab. ,,  New  York. 

THEORY  OF  'Ij  OMIC  BEAM  OPTICAL  DOUBLE 
RES0N.\NCE  SPECTROSCOPY,  by  R.  Serber.  Special 
technical  rept. ,  Apr.  15,  1965,  32p.  incl.  riiagr.  refs. 
(Rept.  no.  CU-4-65)  (AFOSR-65-1325)  (Sponsored 
jointly  by  Air  Force  Wfice  of  Scientific  Research, 

Army  Electronics  Laboratories,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  DA  28- 
043-AMC-00099(E))  AD  464495  Unclassified 

The  theory  of  the  atomic  beam  optical  double  resonance 
spectroscopy  first  introduced  by  I.  1.  Rabi  is  developed. 
An  expression  for  the  transition  probability  is  derived 
which  includes  terms  that  may  lead  to  line  shifts  and 
distortions.  The  approximations  made  in  obtaining  this 
result  are  given,  and  means  for  attaining  a  more  precise 
line-shape  formula  are  indicated. 


709 

Columbia  U..  Columbia  Radiation  Lab. ,,  New  York. 

RESEARCH  INVESTIGATION  DIRECTED  TOWARD  EX¬ 
TENDING  THE  USEFUL  RANGE  OF  THE  ELECTRO¬ 
MAGNETIC  SPECTRUM,  by  R.  Novick.  Puarterly 
progress  rept..  no.  10,  Mar..  16-June  15,  1965,  63p. 
incl.  diagrs.  refs.  (Rept.  no.  CU-6-65)  (AFOSR-65- 
2273)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Electronics  Laboratories,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  28-043-AMC-00099(E))  AD  467754 

Unclassified 

Observations  have  been  made  on  the  spectra  of  6328A 
light  scattered  from  carbon  dioxide  near  the  critical 
temperatureand  critical  density.  A  technique  has  been 
developed  for  measuring  the  2  relaxation  times  charac¬ 
tering  the  disorientation  of  optically  aligned  atoms  in  a  va¬ 
por.  Themethod  consists  of  alternately  exciting  puredl- 
pule  or  pur  e  quadrupole  components  of  the  density  matrix 
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which  give  rise  to  Am  =  I  zero-field  level-crossing  sig¬ 
nals.  A  discriminator  against  Am  =  2  signals  simplifies 
analysis  of  the  data.  Measurements  of  these  relaxation 
times  wiii  give  considerable  information  on  the  coupling 
of  an  excited  atom  to  its  statistical  environment.  (Con¬ 
tractor's  abstract,  modified) 


710 

Columbia  U.  Columbia  Radiation  Lab. ,,  New  York. 

RESEARCH  INVESTIGATION  DIRECTED  TOWARD 
EXTENDING  THE  USEFUL  RANGE  OF  THE  ELECTRO¬ 
MAGNETIC  SPECTRUM,  by  R.  Novick.  Ouarterly 
progress  rept.  no.  II,,  June  16-Sept.  15,  1965,  69p. 
incl.  diagrs,  tables,  refs.  (Rept.  no.  CU-9-65) 
(AFOSR-65-2288)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research,  Army  Electronics  Laboratories, 
Army  Research  Office  (Durliam),  and  Office  of  Naval 
Research  under  DA  28-043-AMC-00099(E))  AD  473833 

Unclassified 

Radiation  due  to  the  impact  of  very  slow  helium  ions  on 
the  rare  gases  has  been  observed  The  dependence  of 
the  cross  section  on  the  kinetic  energy  of  the  He^  beam 
shows  unexpected  and  important  features  down  to  the 
lowest  energies  studied  (5  ev).  The  absolute  cross  sec- 
.  tions  are  typically  of  the  order  of  10"  cm^  and  in 
some  cases  are  almost  an  order  of  magnitude  larger.. 

In  at  least  one  case,  the  radiation  has  been  shown  to 
result  from  charge  exchange  with  simultaneous  excita¬ 
tion.  Systematic  observations  have  been  made  on  the 
spectra  of  6328A  light  scattered  from  carbon  dioxide 
near  the  critical  temperature  and  the  critical  den¬ 
sity  Og.  These  studies  were  m  .de  as  a  function  of  both 
scattering  angle  0  and  temperature  T  using  an  1/7  col¬ 
lecting  lens.  A  new  optical  system  has  been  developed 
which  uses  a  lensless  geometry  and  is  capable  of  defin¬ 
ing  scattering  angles  to  an  accuracy  better  than  ±  10'  of 
arc  without  any  averaging  effects  of  a  collecting  lens. 
(Contractor’s  abstract,  modtfied) 
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Columbia  U..  Columbia  Radiation  Lab. ,;  New  York. 

RESEARCH  INVESTIGATION  DIRECTED  TOWARD  EX¬ 
TENDING  THE  USEFUL  RANGE  OF  THE  ELECTROMAG¬ 
NETIC  SPECTRUM,  by  R.  Novick.  Chiarterly  progress 
rept.  no.  12,  Sept.  16-Dec.  15,  1965,  64p.  incl.  diagrs. 
tables,  refs.  (Rept.  no.  CU- 12-65)  (AFOSR-66-1339) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Electronics  Laboratories,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  28-043-AMC-00099(E))  AD  628089 

Unclassified 

Specular  reflection  of  x-rays  by  total  reflection  can  be 
produced  at  grazing  incidence  from  a  uniform  gold  film 
evaporated  onto  annealed  glass.  Two  designs  for  utiliz¬ 
ing  this  effect  to  produce  large-area  x-ray  gathering 
systems  are  presented.  A  magnetic  resonance  rf  spec¬ 
trometer  is  being  constructed  to  study  the  hyperfine 
structure  of  the  metastable  states  in  potassium,  rubidi¬ 
um,  and  lithium.  With  this  spectrometer,  nugnetic 


quenching  rather  than  inhomogeneous  field  deflection 
will  be  used  for  state  selection.  A  second  optical  delay 
line  was  added  to  the  existing  photon-echo  apparatus  to 
provide  a  third  excitation  pulse.  In  addition  to  two- 
pulse  echoes  of  the  type  previously  studied,  this  ar¬ 
rangement  produces  a  stimulated  photon  echo  delayed 
from  the  third  pulse  by  the  time  interval  between  the 
first  two  pulses.,  A  precise  measurement  of  the  reso¬ 
nant  self -broadening  of  the  (6s^6p7s)^  Pj"  state  of  lead 
has  determined  the  collision-induced  reaction  rate  to  be 
3. 2(1)  X  10-8  cmVsec  x  N.,  (Contractor's  abstract, 
modified) 
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Columbia  U.  jColumbia  Radiation  Lab.  ]  New  York. 

COHERENCE  NARROWING  AND  COLLISION  HROADEN- 
ING  IN  THE  (6p7s)3Pi°-(6p2)3P|j  j  ^  TRANSITICWS  IN 

LEAD  (Abstract),  by  E.  B..  Saloman  and  W.  Happer,  Jr.: 
[1965]  [l]p.  (Sponsored  jointly  by  [Air  Force  Office  of 
Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research  under  DA  28-043-AMC- 
00099(E)]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Columbia  U. ,  New  York,  June  23-25,  1965. 

Published  in  Bull.  Amer.,  Phys.  Soc. ,  Series  II,  v.  10: 
596',  June  43,  1965. 

The  Hanle- effect  linewidth  in  fluorescent  radiation  orig¬ 
inating  Iron  the  (6p7s)8PjO  state  of  lead  has  been  ob¬ 
served  over  a  range  of  densities  from  10®  to  10^® 
atoms/cm®  in  a  50-cm®  cell.  The  signal  width  was  ob¬ 
served  to  be  the  same  a  ■>  given  density  lor  the  3  decay 
branches  to  the  ®Po,  8pj,  and  ^Pq,  respectively,  ex¬ 
cept  for  the  3pjO_3po  jj^e  at  very  high  densities.  As 
the  density  was  increased  from  10®  atoms/cm®,  a  steady 
narrowing  of  the  signal  width  was  observed  up  to  a  den¬ 
sity  of  4  X  10*8  atoms/cm®  when  the  linewidth  was  81% 
of  the  low-density  value.  Thereafter,  the  linewidth  re¬ 
mained  constant  up  to  a  density  of  about  13’ atoms/ 
cm®.  The  observed  data  are  in  good  agreement  with 
Barrat’s  coherence-narrowing  theory,  suitably  modi¬ 
fied  to  take  branching  into  account.  At  densities  above 
10l4  atoms/cm®,  a  broadening  of  the  linewidths  was  ob¬ 
served,  which  we  attribute  tc  collisions.  The  colli¬ 
sion-broadening  cross  section  observed  in  the  density 
range  2  x  10^4  to  8  x  10*^  atoms/cm®  was  o  =  1.  4(2)  x 

jQ-12  cm®. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

DmECT  DETECTION  OF  TWO- PHOTON  EMISSION 
FROM  THE  METASTABLE  STATE  OF  SINGLY  IONIZED 
HELIUM,  by  M.  Lipeles,  R.  Novick,  and  N.  Tolk. 

1965]  [4]p.  incl.  diagrs.  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Army  Research 
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OUice  (Durham),  and  Office  of  Naval  Research  under 
DA  28-043-AMC-00099(E)  ],  and  National  Aeronautics 
and  Space  Administration)  Unclassilicd 

Published  in  Phys.  Rev.  Ltrs. ,  v..  15:  690-693,  Oct., 


A  description  is  given  of  an  experiment  designed  to  de¬ 
tect  the  decay  in  flight  of  a  slow  (12  ev)  beam  of  meta- 
stable  helium  ions.  The  results  give  evidence  of  the  di¬ 
rect  detection  by  coincidence  counting  techniques  of  the 
2-photon  decay  of  the  metastabie  t)f  singly 

ionized  helium. 
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Columbia  U.  [Columbia  Radiation  Lab.,  [  New  York. 

ELECTRIC-HELD  HANLE  EFFECT  IN  MERCURY  AND 
CADMIUM  (Abstract),  by  W.  Mapper,  Jr. ,  A.  Khadjavi, 
and  A.  Lurio.  [1965]  |l]p.  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
DA  28-043-AMC-00099{E)l)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,,  Chicago, 
Ill. ,  Oct.,  28-30,  1965. 

Published  in  Bull.  Amer.  Phys.,  Soc. ,  Series  II,  v.  10: 
1096,  Oct.  28,  1965. 

We  have  measured  the  differential  Stark  shift  between 
m  -  1  1  and  m  =  0  sublevels  of  the  6s6p^P]  state  of 
mercury  and  the  5s5p^Pj  state  of  cadmium  excited 
from  the  ground  state  by  resonance  radiation.  In  this 
work,  we  used  level-crossing  techniques  with  parallel 
electric  and  magnetic  fields.  Using  both  an  electric  and 
a  magnetic  field,  one  can  eliminate  any  dependence  on  a 
knowledge  of  the  effective  lifetime  of  the  excited  state. 
The  values  obtained  are  n^h  =  2360  ±  70  cps  [kV/cml^ 
for  mercury  and  a/h  =  2515  ±  75  cms/[kV/cm]2  for  cad¬ 
mium.  Both  results  are  somewhat  higher  than  those 
measured  elsewhere  by  double  resonance  and  by  the 
method  of  beats. 
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Columbia  U.  [Columbia  Radation  Lab.  [  New  York. 

ELECTRIC- FIELD  LEVEL  CROSSING  IN  MERCURY 
(Abstract),  by  A.  Khadjavi,  A.  Lurio,  and  W.  Mapper, 

Jr.  [1965[[l|p.  (Sponsor^  jointly  by  [Air  Force  Office 
of  Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research  under  DA  28-043-AMC- 
00099(E)[)  Unclassified 

Presented  at  mecling  of  the  Amer.  Phys.  Soc. ,, 

Columbia  U. ,  New  Yoik,  June  23-25,,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.  ,  Senes  II,  v.  10- 
556,  jiihe  23,  1965. 

Pure  electric  and  combined  electric-  and  magnetic-field 

3 

level  crossings  m  the  Pj  state  of  mercury  were  observed. 


From  these  measurements,  one  can  obtain  the  dilferen- 
lial  Stark  shift  between  the  Am  -  ±  1  and  the  &  ni  -  0 
Zeeman  levels  m  the  zero-spin  isotopes.  This  shut  is 
related  to  the  atomir  polarizability  of  the  slate..  In  the 
pure  electric-field  measurement,,  the  differential  Stark 
shifts  are  obtained  from  the  linewidth  of  the  crossing 
and  a  knowledge  of  the  lifetime  of  the  excited  state  This 
method  is  subject  to  the  usual  coherence-narrowing 
problem.  To  avoid  this  difficulty,  combined  electric 
and  magnetic  fields  were  used  since  one  need  know  only 
the  gj  value  for  the  state  and  the  magnetic  field  a'  the 
cell  in  order  to  measure  the  differential  shifts.  Pre¬ 
liminary  results  arc  in  agreement  with  those  of 
Bla.mont. 
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Columbia  U.  Columbia  Radiation  Lab. New  York. 

ELECTRON-NUCLEAR  DOUBLE  RESONANCE  STUDY 
OF  TME  SELF-TRAPPED  MOLE  ASSOCIATED  WITH 
LITHIUM  IN  NaF,  by  I.  L.  Bass  and  R.  Mieher.  [1965] 
[5]p.  incl.  diagrs.  tables.  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientific  Research,  Army  Researen 
Office  (Durham),  and  Cflice  of  Naval  Research]  under 
DA  28-043-AMC-00099(E),  and  National  Science  Founda¬ 
tion)  Unclassified 

Published  in  Phys.  Rev.  Ltrs, ,  v,  15  25-29,  July  5. 

15S5: 

Previous  electron  spin  resonance  and  electron-nuclear 
double  resonance  studies  have  shown  that  self-trapped 
holes  (Vjj  centers)  in  Naf  doped  with  lith,um  associate 
with  the  Li  ions.  A  study  of  the  lithium  V^a  center  in 
NaF  IS  presented.  The  Vj^  designates  the  complex 
consisting  ol  a  Vj^  center  associated  with  an  alkali  im-- 
punty.. 
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Columbia  U.  [Columbia  Radiation  Lab  I  ''  cw  York. 

ENDOR  HYPERFINE  CONSTANTS  O!  THE  Vr  CEN'i  ER 

IN  LiF  AND  NaF  (Abstract),  by  D.  Daly  and  R  L. 
Meiher.  [1965]  [l|p.  (Sponsored  j.  iilly  by  Air  Force 
Office  of  Scientific  Research,  Arm  Research  Office 
(Durham),  and  Office  of  Naval  Re*  ,irch  under  |DA  28- 
043-AMC-00099(E)]  and  National  Science  Foundation) 

Unclassified 

Presented  at  mceung  oi  the  Amer  Phys,  Soc.  . 
Columbia  U.  <  New  York,  June  23-25,  1965. 

Published  m  Bull  Amer.  Phys  Soc.  .•  Senes  II,,  v  10 
61^  June  23,,  1965 

The  ENDOR  hyperfme  constants  of  the  center  h.ive 
been  reported  previously  for  6  Jiells  of  neighboring  nu¬ 
clei  in  LiF  ire  given.  The  hyperfme  constants  of  4 
shells  in  NaF.  These  hyperfme  constants  are  composed 
of  a  Fermi  contact  term  a  and  the  dipole-dipole  terms 
®z':  ^z>.  where  x,  y,  and  z  are  the  principal 

axes  of  the  hyperfme  tensor  Using  the  self-consistcnt- 
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Ill-Id  wavelunction  lor  the  F2'  molecule- lou  obUined  by 
Wabl,  a,  b^.  By,  aiid  the  principal  axis  direction  are 
rakulatc'd  and  compared  with  the  experinientat  constants 
for  both  LiF  and  NaF,  The  effects  of  lattice  relaxations, 
core  polarization  of  the  closed  shell  orbitals,  and 
overlap  between  the  Vj^  orbital  and  the  --ore  orbitals  of 
the  neighboring  nuclei  are  also  shown. 
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Columbia  U..  jCoiumbia  Radiatior  Lab.  ]  New  York. 

E.NDOR  OF  THE  CENTER  L\  CaFj  (Abstract),  by  R.. 

.MarzkeandR.  L.  Meihc-r.,  [I965|fllp.,  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  [DA  28-043-A.MC-00099(E) [  .and  Natioaal  Science 
Foundation)  Unclassified 


Presented  at  meeting  of  the  Anier.  Phys.  Soc. 
bin  U. ,,  New  York,  iune  23-25,  1965., 


Colum- 


Piiblished  in  Bull.  Anier.  Phys.  Soc.  ,  Series  II,  \  10- 

6 157  June"  ?3,,  1965 

The  Vjj  center  has  oecn  observed  by  Hayes  and  Twidell 
in  CaFj,  winch  has  an  F-F  spacing  nearly  the  s.i'..e  as 
LiF  but  along  (100)  instead  of  (110).  T‘.e  authors  studied 
the  ENDOR  of  the  V,,^  center  in  CaFj  and  have  identified 
neighboring  nuclei  from  the  angular  dependence  of  tlie 
lines.  The  ob.ser\"d  hypirfine  constants  give  additional 
mfornutiiin  on  the  !  2'  molecule  that  was  studied  in  LiF 
)n  Gazzinelli  and  Mi  -her 
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(  oluinbia  U.  IColumbia  Radiation  Lab.  j  New  Yors 

f.NDOR  STUDY  OK  THE  H  CENTER  IN  LiF  (Abstract), 

In  \I  L  DiK.isandR.  L  Micher.-  (19651  (lip.  (Spon-- 
.1  ed  jointly  ov  Air  Korce  Office  of  Scientific  Research, 
Ainiv  Rcseauh  Office  (Durham),  and  Oflice  of  Naval  Re- 
seaich  under  |DA  2S-043-AMC- 00099(E)i  and  National 
Science  Foundation)  Unclassified 

Pi  esented  at  meeting  ol  the  Amcr.  Phys.  Soc. , 

Columbia  U.  New  York,  June  23-25,  1965.. 

Pulilished  m  Bull.  Amer.  Phys.  Soc.  ,  Series  II,  v.  10- 
615,  June  23,  1965. 

A  detailed  ENDOR  study  was  carried  out  on  the  H  center 
in  LiF.  Hyperfine  constants  lor  5  sets  of  nonequivalent 
neighboring  nuclei  liave  been  determined..  The  results 
give  good  support  to  the  model  of  KSnzig  and  Woodruff. 
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Columbi.-  U.  (Columbia  Radiation  Lab.  (  New  Yoik. 

EVIDENCE  FOR  A  METASTABLE  SEXTET  STATE  IN 
NITROGEN  (Abstract),  by  P.  Feldman  and  R.  Novick. 


{1965 1  lljp.  (Sponsored  jointly  by  lAlr  Force  Office  of 
Scientific  Research,  Army  Research  Office  (Durham), 
and  OIGce  of  Naval  Research  under  DA  28-(M3-AMC- 
00099(E>)  and  National  A.eronauties  and  Space  Adminis¬ 
tration)  Unclassified 

Presented  at  meeting  of  me  Amer.  Phys.  Soc.,, 
Washington.,  D.  C.  <  Apr.  26-29.  1965, 

Published  m  Bull.  Amer.  Phys  Soc  ,  Senes  II,  v.  10- 
45S,  AprTlie.  1965. 

The  lowest-lying  metastable  ®S®  .state  of  the  nitrogen 
atom,  arising  from  a  (2s2p33s)  configuration,,  has  been 
portuiated  as  the  enorev- storage  mechanism  responsi¬ 
ble  for  the  pink  region  a.ssocialed  with  the  nitrogen  after¬ 
glow,  The  estimated  excitation  energy  of  this  state  is 
17. 2  ev  above  the  atomic  ground  slate.  A  search  for 
this  sule  was  made  using  the  same  experimental  arrange¬ 
ment  as  used  in  the  study  of  long-lived  autoior.izing 
states  in  the  alkali  atoms.  Molecular  nitrogen  was  ad¬ 
mitted  into  the  system  through  a  variable  leak  and  ex¬ 
cited  by  electron  bombardment  An  excitation  threshold 
was  observe-d  at  about  30  ev.  Assuming  that  an  atomic 
state  is  formed  and  allowmg  9. 8  ev  for  dissociation, 
then  this  corresponds  to  an  energy  of  20  ev  in  the  c.  m. 
Ouenching  of  the  signal  was  obtained  with  both  exterrial 
and  magnetic  fields. 
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Columbia  U.  IColumbia  Radution  Lab.  )  New  York. 

FINE  AND  HYPERFINE  STRUCTURE  OF  THE  4P  STATE 
OF  Li'^  (AbstractI,  by  R,  C,  Isler,  S.  Marcus,  and  R, 
Novick.  |1965|  (l]p.  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durlum),  and  Office  of  .Naval  Research  under  DA  28- 
043-AMC-00099(E)1  and  National  Aeronautics  and  Space 
Adniimstration)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,, 

Chicago,  HI. ,,  Oct.  28-30,  1965., 

Published  in  Bull.  Amer.  Phys.  Soc. ,,  Series  11,  v.  10- 
i096,”Oct~28,  1965. 

The  average  value  ol  the  four  &m  =  2  level-crossing  sig¬ 
nals  lias  been  used  to  obtain  the  fine-structure  interval 
III  the  4P  state  ol  Li'^,  This  interval  is  1199.  72  ±  0. 19 
Me  sec,-  ll'e  smaller  than  the  corresponding  interval 
in  hydrogen.  The  spacing  between  the  hyperfine  cross¬ 
ings  IS  4.  044  ±  0.  023  kc  sec  in  terms  of  the  resonance 
frequency  of  the  proton  probe  used  for  measuring  the 
magnetic-field  strength.  This  spacing,  which  is  related 
to  linear  combinations  ol  dipole-dipole  and  core-polari- 

zation  interactions,  scales  closely  as  1  n®  between  the 
4P  and  3P  states,  just  as  it  does  between  the  3P  and  2P 
states,  thus  indicating  that  the  cnre-polarlzation  inter¬ 
action  itself  scales  closely  as  1  n^  in  the  P  states  of  Li"^. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

LEVEL-CROSSING  SPECTROSCOPY  WITH  AN  ELEC¬ 
TRIC  FIELD:  STARK  SHIFT  OF  THE  S^P  TERM  IN 
LITHIUM,  by  B.  Budick,  S.  Marcus,  and  R.  Novick. 
[1965]  [3]p.  incl.  diagrs.  table,  refs.  (Sponsored 
jointly  by  [Air  Force  Office  of  Scientific  Research, 

Army  Researcn  Office  (Durham),  and  Office  of  Naval 
Research]  under  DA  28-043-AMC-00099(E>,  and 
National  Aeronautics  and  Space  Administration) 

Unclassified 

Publisned  in  Phys.  Rev. ,  v.  140:  A1041-A1043,  Nov.  15, 

IMS:: 

The  method  of  level-crossing  spectroscopy  has  been  ex¬ 
tended  to  a  study  of  the  Stark  effect  on  the  3P  term  of 
lithium.  Lithium  atoms  in  a  broad  atomic  beam  are  sub¬ 
jected  to  collinear  electric  and  magnetic  fields.  The 
field  values  required  to  produce  a  level  crossing  or  de¬ 
generacy  are  determined  by  observing  the  change  in  the 
angular  distribution  of  the  huorescence  resulting  from 
the  optical  excitation  of  the  3P  term.  The  magnetic 
field  required  to  produce  the  crossing  is  found  to  shift  to 
higher  values  as  the  electric  field  is  applied.  The  shift 
increases  as  the  square  of  the  electric  field  and  is  given 
by  AH  -  +  0. 056  (U)E^,  where  AH  is  in  gauss  and  E  is 
in  kv  per  cm.  The  coefficient  is  in  good  agreement  with 
the  value  0. 048  obtained  from  second-order  perturba¬ 
tion  theory  and  the  Bates  and  Damgaard  approximaMon. 
(Contractor's  abstract) 

723 

Columbia  U.  [Columbia  Radiation  Lab.  ]  New  York. 

LIFETIME  OF  THE  (OpSsl^PjO  STATE  IN  LEAD  (Ab¬ 
stract),  by  E.  B.  Saloman.  [1965]  [l|p.  (Sponsored 
jointly  by  [Air  Force  Office  of  Scientific  Research,. 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  DA  28-043-AMC-00099(E)| 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,, 

Chicago,  Ill. ,  Oct.  28-30,  1035 

Published  in  Bull.  Amer.  Phys.,  Soc.,  Series  II,  v.,  10' 
1096,  Oct.  28,  1965. 

Hanle-effect  studies  have  been  made  in  the  (6s26p8s), 
3Pj®  state  of  lead.  Pb^®®  atoms  were  excited  to  this 
state  by  2053A  lead  resonance  light,  and  the  3201A 
cross  fluorescent  line  from  this  state  was  detected.  The 
width  of  the  level-crossing  signal  corresponds  to  a  life¬ 
time  for  this  state  of  1.  29  (14)  x  10"®  sec,  where  the 
quoted  uncertainty  is  3  times  the  standard  deviation. 

This  result  is  a  factor  of  4  longer  than  the  result  calcu¬ 
lated  from  the  oscillator  strengths  of  Corliss  and 
Bozman. 


Columbia  U.  Columbia  Radiation  Lab. New  York. 

OBSERVATION  OF  DIFFERENT  LIFETIMES  FOR 
ATOMIC  STATES  EXCITED  WITH  LINEARLY  AND 
CIRCULARLY  POLARISED  LIGHT,  by  W.,  Happen  and 
E.  B.  Saloman.  |1965l|31p.  incl.  diagrs.  table,  refs 
(Sponsored  jointly  by  (Air  Force  Office  rf  Scientific  Re¬ 
search,  Arn,>  Research  Office  (Durhar  and  Office  of 
Naval  Research]  under  DA  28-043-AMC-d0099(E),  and 
National  Aeronautics  and  Space  Administration) 

Unclassified 

Published  in  Phys.  Rev.,  Ltrs. ,.  v.  15-  441-443,  Sept., 

6,  1965.. 

The  lifetimes  of  the  magnetic  moment  and  the  alignment 
of  the  first  3Pj®  state  of  lead  were  measured  for  dif-, 
ferent  values  of  the  density  of  the  lead  vapor.. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

OBSERVATION  OF  TIME-DEPENDENT  CONCENTRA¬ 
TION  FLUCTUA7IONS  IN  A  BINARY  MIXTURE  NEAR 
THE  CRITICAL  TEMPERATURE  USING  A  He-Ne 
I  ASER,  by  S.  S.  Alpert,  Y.  Yeh,  and  E.  Lipworth. 
|1965]|3]p.  incl.  diagrs.  (Sponsored  jointly  by  (Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
DA  28-043-AMC-00099(E),  and  National  Science  Founda¬ 
tion)  AD  617493  Unclassdied 

Also  published  in  Phys.  Rev..  Ltrs. ,  v.  14:  486-488, 

Mar.'ZSTTMS. 

By  means  of  a  He-Nc  laser  hemodyne  spectrometer,  the 
frequency  spectrum  of  the  time-dependent  concentration 
fluctuations  has  been  observed  in  a  cyclohexane-amiline 
mixture  just  above  the  critical  temperature.- 
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Columbia  U.  (Columbia  Radiation  Lab.  |  New  York. 

OBSERVATION  OF  TIME-DEPENDENT  DENSITY  FLUC 
TUATIONS  IN  A  BINARY  MIXTURE  NEAR  THE  CRITI¬ 
CAL  TEMPERATURE,  USING  A  He-Ne  LASER  (Ab¬ 
stract),  by  Y,  Yeh,  S.  S.  Alpert  and  others.  (1965] 

[1  (p.  (Sponsored  jointly  b"  (Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  DA  23-043-AMC- 
00099(E)],  Army  Research  Office  (Durham),,  and  Natio¬ 
nal  Science  ^  ndation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  K.insas 
City,;  Mo. ,  Nov.  24-27,,  1965. 

Published  in  Dull  Amer.  Phys.  Soc. ,.  Series  II,  v  10' 
3T0,'Mar.  24,  1965 
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A  He-Nc  laser  homodyne  spectrometer  has  been  used  to 
ob.serve  the  line  spectrum  of  IJ328A  light  scattered  off  a 
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binary  mixture  uf  cyclohexane  and  aniline  near  the 
critical  p^lnt.  The  Rayleigh-scattered  light,  which  ts 
broadened  by  the  density  flcctuations,  was  observed  at 
an  angle  of  22  from  the  unseattered  light.  The  Irequen- 
cy  distribution  of  the  scattered-light  appro-xlniated  a 
Lorentzian  lineshape.  The  linewidth  of  the  scattered 
radiation  depends  linearly  on  the  temperature  from 
30. 32  to  the  critical  temperature  of  29. 63  C..  The  line 
narrows  as  the  critical  temperature  is  approached  from 
above  and  the  rate  of  narrowing  is  230  ±  20  cps/  C.  At 
29. 72  C,  the  linewidth  was  observed  to  be  18  cps.  No 
correction  to  the  linewidth  from  possible  multiple  scat¬ 
tering  effects  have  been  made  as  yet. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

OPTICAL  EXCITATION  WITH  VERY  LOW  ENERGY 
IONS,  by  M.  Lipeles,  R.  Noviek,  and  N,  Tolk.  |1965) 
|5lp.  inch  diagrs.  (Sponsored  jointly  by  | Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  DA  28- 
043-AMC-00099(E),  and  National  Aeronautics  and 
Space  Administration)  Unclassified 

Published  in  Phys.  Rev.  Ltrs. ,  v.  15:  815-819,  Nov. 

,  22,  19‘65  ■ 

Radution  due  to  the  impact  of  very  slow  helium  ions 
was  observed  on  the  rare  gases  and  on  some  molecular 
gases.  The  dependence  of  the  cross  section  for  vhis 
process  on  the  kinetic  energy  of  the  He*  beam  shows  un¬ 
expected  features  down  to  the  lowest  energies  studiee 
(5  ev).  For  example,  there  is  a  sharp  peak  at  10  ev  for 
the  production  of  uv  photons  in  Xe.  The  absolute  cross 
sections  are  typically  of  the  order  of  10"*®  cm^  and  in 
some  cas' s  are  almost  an  order  of  magnitude  larger. 

In  at  least  one  case  (he  radi.<tlon  was  shown  to  result 
from  charge  exchange  with  similar  excitation.  Energy 
balance  considerations  show  tlut  the  reactions  studied 
involve  the  transftr  of  a  Urge  fraction  of  the  kinetic  en¬ 
ergy  into  internal  electronic  energy.  The  excitation 
clearly  involves  noiudiabatic  nonradiative  transitions  be¬ 
tween  the  levels  of  the  molecular-ion  complex  formed 
during  the  collision.  The  low-energy  peaks  in  the  cross 
section  imply  that  the  molecular  energy  levels  are  shifted 
in  energy  during  the  collision  until  they  nearly  cross. 

The  experimental  apparatus  and  data  obtained  are  dis¬ 
cussed.  Curves  are  given  showing  the  kuietic -energy  de¬ 
pendence  uf  the  cross  sections  fur  the  production  of  pho¬ 
tons  by  He*  impact  on  the  rare  gases. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

ELECTRON  SPIN  RELAXATION  IN  COPPER  TUTTON 
SALTS  AT  LOW  TEMPERATURES,  by  F.  R.  Nash. 
|1965]|10]p.  incl.  diagrs.  table,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  56-039-sc-90789)  Unclassified 

Published  in  Phys.  Rev.,  v.  138  A1500-A1509,  May  31, 

T965: 


By  means  cf  a  pulse  saturation  technique  afiplied  at  X- 
band  frequencies,  electron-spin  relaxation  times  have 
been  observed  as  a  function  of  crystal  size  in  the  liquid- 
helium  temperature  range  for  the  CuNH^  Tutton  salt 
throughout  the  concentration  range  0. 02-100%.  The 
concentration  range  12-100%  exhibits  what  is  thought  to 
be  a  phonon  bottleneck.  This  is  manifest  in  a  marked 
size  dependence  erf  the  observed  decay  constants.  Al¬ 
ternative  explanations  are  considered.  For  the  concen¬ 
tration  range  0. 05  to  5%,  size-dependent  decay  times 
have  also  been  recorded.  There  appears  to  be  a  corre¬ 
lation  between  this  kind  of  size  effect  and  contaminatiaa 
by  the  paramagnetic  impurity  of  iron.  Rapid  crystal 
growth  18  found  to  alleviate  the  size  effects  throughout 
the  range  uf  concentrations  studied.  The  effects  of  deu- 
teration  have  been  examined  in  crystals  of  1%  concentra¬ 
tion  and  it  was  found  that  there  was  an  order-ctf-magni- 
tude  difference  in  the  relaxation  times  of  the  hydrated 
and  deuterated  salts,  size  for  size,  below  the  helium 
X  point.  The  hydrated  and  deuterated  CuK  Tutton  salts 
at  the  same  concentration  showed  no  such  difference. 

The  supposed  spin-lattice  coupling  is  concentration-de¬ 
pendent,  and  its  nature  has  not  yet  been  established 
theoretically..  (Contractor's  abstract) 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

LIGHT  SOURCES  FOR  DOUBLE  RESC»]ANCE  AND 
LEVEL  CROSSING  SPECTROSCOPY,  by  B.  Budick,  R. 
Novick,  and  A.  Lurio.  [1965]  [9]p.  incl.  diagrs.  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  [Army  Research  Office  (Durham)],  and  Office 
of  Naval  Research  under  [DA  36-039-8C-9C789]  and 
National  Aeronautics  and  Space  Administration) 

Unclassified 

Published  in  Appl.  Opt. ,  v.,  4:  229-235,  Feb.  1965. 

The  requirements  on  light  sources  for  double  resonance 
and  level  crossing  spectroscopy  are  reviewed.  A 
modern  version  of  the  Cario-LOchte-Holtgreven  flow 
lamp  is  described  .tnd  its  performance  for  a  number  of 
elements  is  compared  with  that  of  sealed-off  electrode¬ 
less  discharge  lamps  and  Schii Her -type  hollow  cathode 
sources.  The  electrodeless  lamp  is  particularly  ef¬ 
fective  in  the  case  of  the  group  IB>  intercombination 
line.s.  The  high  atomic  density  available  in  the  flow 
lamp  makes  it  useful  for  partially  forbidden  resonance 
lines  for  a  number  of  chemical  species  including  highly 
reactive  metals,  such  as  Ca.  The  hollow  cathode  lamp 
IS  well  suited  to  the  fully  allowed  resonance  lines  of  a 
wide  range  of  elements  including  highly  refractory 
metals. 
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[Columbia  U.  ]  Columbia  Radiation  Lab. ,  New  York. 

METASTADLE  AUTOIONIZING  ATOMIC-ENERGY 
LEVELS  IN  CESIUM  (Abstract),  by  R.  Novick  and  G. 
Sprott.  [1965]  [l]p.  (Spo.isor^  Jointly  by  Air  Force 
(Xfice  of  Scientific  Research,  [Army  Research  Office 
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(Durham)],  and  Office  of  Naval  Research  under  |DA  36- 
039-8C-90789j  and  National  Aeronautics  and  3|juce 
Administration)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Oklahoma  U. ,  Norman,  Feb.  25-27,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II.  v.  10. 
164-185,  Feb.  25,  1965. 

Two  metastable  autoionizing  atomic-energy  levels  have 
been  observed  In  a  b'  am  of  cesium  atoms  excited  by 
electron  bombardment.  The  excitation  energies  are 
8. 5  (±  1. 5)  and  11  (±  1.5)  ev,  the  latter  corresponding 
to  the  (p5sd)^Fg^2  state  previously  oliserved  in  Kand  Rh. 
The  cross  section  and  liietime  for  this  state  are  also  in 
agreement  with  our  previous  data  on  these  alkali  ele¬ 
ments.  On  the  other  hand,  a  second  long-lived  autoion¬ 
izing  state  (albeit  with  a  production  cross  section  a  fac¬ 
tor  of  10  smaller)  had  nc.,  been  observed  in  either  K  or 
Rb  and  its  excitation  energy  does  not  fit  into  the  1^  level 
scheme  of  Beutler  and  Guggenheimer.  A  possible  con¬ 
figuration  for  this  state  may  arise  from  the  excitation  of 
a  5p  electron  from  the  (5p®6s)^Sj  ground  state  to  a  low- 
lying  f  level.. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

ORDERING  IN  SOLID  HYDROGEN,  by  A.  Danielian. 
[1965]  [6]p.  incl.  diagrs.  refs.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research,  [Armv  Re¬ 
search  Office  (Durham],  and  Office  of  Naval  Research 
under  (DA  36-039-sc-90789])  Unclassified 

t^blished  in  Phys.  Rev. ,  v.  138:  A282-A287,  Apr.  5, 


It  is  shown  that  in  the  case  of  the  model  for  solid  ortho- 
hydrogen  considered,  the  ground- state  superlattice 
structure,  produced  by  the  electrostatic  quadrupole  in¬ 
teractions,  may  be  derived  exactly.  It  consists  essen¬ 
tially  of  2  unequal  sublattices:  one  consisting  of  mole¬ 
cules  A  in  the  state  M  =  0  and  the  other  consisting  of 
molecules  B  in  either  of  the  stales  M  - 1  1,  the  latter 
being  twice  as  many  as  the  former.  The  configuration 
on  each  triangular  plane,  normal  to  the  axis  of  symmetry 
of  the  lattice,  is  such  that  each  A  molecule  is  surrounded 
by  6  B  molecules,  and  each  B  molecule  is  surrounded  by 
3  A  molecules  and  3  B  molecules.  The  transition  tem¬ 
perature  of  the  system  is  found  to  be  5. 8  K  in  the  zeroth 
approximation  and  3‘K  in  a  tetrahedral  approximation, 
the  latter  being  in  agreement  with  the  experimental  es¬ 
timate.  (Contractor's  abstract) 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

SCATTERING  FROM  FLUIDS  OF  NONSPHERICAL 
MOLECULES.  I.  X-RAYS  AND  NEUTRONS,  l;y  W.  A., 
Steele  aixlR.  Pecora.  [1965]  [9]p.  incl.  refs.  (Spon¬ 


sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
jArmy  Research  Office  (Durham)],  and  Office  of  Nava) 
Research  under  (DA  36-039-SC-90789],  and  National 
Science  Foundation)  AD  616189  Unclassified 

AlsojiubhsJied  in  Jour.  Chem.,  Phys,  ,  v.  42:  1863- 
r87t.  Mar.  15,.  1965. 

The  general  theory  of  the  statistical  meclianics  of  non- 
spherical  molecules  is  applied  to  the  prolilem  of  the 
scattering  of  x-rays  and  slow  neutrons  from  a  fluid  com¬ 
posed  of  nonspherical  molecules.  Exprcssion.s  for  the 
differential  scatt^i  ing  cross  sections  are  derived  tor  the 
cases  of  both  clastic  and  inelastic  scattering  General 
properties  of  the  time-depentlent  correlation  functions 
are  discussed,  and  a  short-time  approximation  is  giten 
and  applied  to  the  caleuUtion  of  the  inelastic  neutron 
scatterirg  cross  section  (Contractor's  abstract) 
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Columbia  U.  Columbia  Radiation  Lab. ,.  New  York. 

SCATTERING  FROM  FLUIDS  OF  NONSPHERICAL 
MOLECULES.  II.  LIGHT,  by  R.  Pecora  and  W.  A. 
Steele.  (19651  [8]p.  incl.  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  (Army  Re¬ 
search  Office  (Durham)l,  and  Office  of  Naval  Research 
under  (DA  36-039-sc-90789|,  and  National  Science 
Foundation)  AD  616190  Unclassified 

Also  jxiblished  in  Jour  Chem.  Phys  ,  v  42:  1872- 
IFTC  Mar:."16,~1965 

The  statistical  mechanical  theory  of  nonspherical  mole¬ 
cules  is  apjilied  to  the  problem  of  the  scattering  of  light 
from  fluids  composed  of  optically  nonspherical  mole¬ 
cules.  Expressions  for  the  scattered  light  intensity  in 
the  elastic  and  inelastic  scattering  cases  are  expressed 
in  terms  of  angular  moments  of  the  generalized  pair 
distribution  function  of  the  fluid.  The  special  case  of 
axial  symmetry  is  considered,,  and  comparison  with 
previous  theoretical  and  experimental  work  is  briefly 
made.  (Contractor's  abstract) 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

STABILITY  CONSIDERATIONS  FOR  A  Rb®’'  MASER 
OSCILLATOR,  by  P.  Davidovits  and  R.  Novick.  |1965| 
[5]p.  incl.  diagrs.  refs.  (Technical  repi.  no.  2) 
(Sponsored  Jointly  by  (Air  force  Office  of  Scientific  Re¬ 
search,.  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  I  under  DA  36  039-sc-90789)  AD  617219 

Unclassified 

Also  published  in  IEEE  Internat'l.  Conv.  Rec. ,.  Pt.  5' 

ITe;  19^. 

Self-sustained  oscillation  was  obtained  in  an  optically 
pumped  rubidium  maser  operating  at  the  Rb®’'  hypcrfine 
transition  frequency  of  6835  me  sec.  The  entire  appa¬ 
ratus  can  be  mounted  within  the  volume  of  one  cubic 
foot.  The  operating  temperature  is  60  C,  and  the  over¬ 
all  power  consumption  is  only  a  few  watts  The 
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anticipated  long-term  stability  is  one  part  in  10*^., 
Preliminary  estimates  also  indicate  *hat  the  device  has 
far  better  short-term  stability  than  any  other  existing 
frequency  standard.  The  present  paper  explains  the 
basic  principles  of  the  rubidium  maser  and  examines 
the  factors  affecting  the  stability  of  oscillation.  (Con¬ 
tractor's  abstract) 


735 

Columbia  U.  [Dept,  of  Astronomy]  New  York. 

A  MODEL  FOR  A  HOMOGENEOUS  STAR  OF  MODER¬ 
ATE  MASS,  by  A.  H.  Bennick  and  L.  Motz.  [1965]  [6]p. 
incl.  tables,  refs.  (AFO6R-65-1081)  (AF  49(638)1335) 
AD  619632  Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  141;.  195-200, 

Ja'n.  L'fSiSjr 

A  new  method  for  obtaining  a  set  of  integration  variables 
which  are  consistent  on  both  sides  of  the  interface  between 
the  central  convective  core  and  radiative  envelope  of  a 
stellar  model  is  derived.  It  is  shown  that,  once  the  core 
size  and  the  composition  are  chosen,  the  set  of  variables 
i.s  a  function  of  a  single  free  parameter,  the  ratio  of  the 
energy  generated  by  the  carbon  cycle  in  the  convective 
core  to  the  energy  generated  by  the  proton-proton  chain 
in  the  core.  This  set  of  variables  is  then  used  to  con¬ 
struct  a  ,'itellar  model  that  has  a  convective  central  core, 
a  radiative  zone,  and  an  outer  convective  layer. 
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Columbia  U,,  [Dept,  of  Astronomy]  New  York. 

EFFECTS  OF  A  LARGE  MAGNETIC  FIELD  ON  ENER¬ 
GY  TRANSFER  IN  WHITE  SWARF  STARS,  by  J.,  D. 
Lindstreet.  Doctoral  thesis  [1965]  |143]p.  incl.  diagrs. 
t.ibles,  refs.  (AFOSR-66-27'79)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)1358  and  National  Science  Foundation)  AD  643427 

Unclassified 

The  thesis  is  concerned  with  possible  effects  of  a  large  mag¬ 
netic  field  (in  the  range  of  ~105  to  10*^  gauss)  on  the  transfer 
of  thermal  energy  out  of  a  whitedwarf  star.  It  is  shown 

that  a  field  at  the  surf..-c  of  a  white  dwarf  -.2  x  10^ 
gauss  is  sufficient  to  produce  observable  Zeeman  split¬ 
ting  of  spectral  lines,  but  tliat  when  the  s.'"face  field  ex¬ 
ceeds  about  lo’^  gauss,  the  sigma  components  of  the 
Zeeman  triplet  are  no  longer  visible  and  the  line  is  sim¬ 
ply  weakened  by  the  field.  The  possibility  that  a  large 
surface  field  would  result  in  significantly  increased 
opacity  through  absorption  by  the  inverse  of  the  cyclo¬ 
tron  radiation  process  is  investigated,  and  it  is  shown 
that  this  'cyclotron  opacity'  would  be  unobservable  ex¬ 
cept  under  special  conditions.  In  a  white  dwarf,  heat 
flow  in  the  interior  is  carried  almost  entirely  by  degen¬ 
erate  electron  conduction.  It  is  shown  that  fields  of  the 
order  10^  or  10^^  gauss  result  in  substantial  magneto- 
resistivity  normal  to  the  direction  of  the  f<eid,  and  some 
consequences  of  this  effect  for  the  surface  radiation  of  a 
white  dwarf  are  discussed.  (Contractor's  abstract) 


Columbia  U.  Dept,  of  Astronomy,  New  York. 

GALACTIC  MAGNETIC  FIELDS,  by  L.  Woltjer.  [1965] 
[12]p.  (AF06R-67-0088)  (AF  49(638)1358)  AO  645704 

Unclassified 

Also^blished  in  The  Structure  and  Evolution  of  Galax- 
les;  Proc  Thirteenth  Conf.  on  Physics,  Instituts 
Solvay,  Brussels  (Belgium)  (Sept.  1964),  London,  Inter¬ 
science,  1965,  p.  30-41.. 

Several  propositions  are  given  for  the  galactic  magnetic 
field;  (1)  In  our  galaxy  regions  occur  with  a  magnetic 
flux  of  10^6  gauss  cm^  or  more;  this  flux  must  be 
primeval;  (2)  Frequently  extensive  magnetic  fields— ob¬ 
servable  in  radio  galaxies— are  dynamically  assocuted 
with  galaxies;  (3)  In  the  Galactic  Disk  the  field  strength 
exceeds  10'^  gauss,  in  the  Galactic  Halo  it  is  somewhat 
less  than  10*^  gauss,  and  (4)  The  role  of  magnetic  forces 
in  interstellar  gas  dynamics  and  in  particular  in  the  phe¬ 
nomenon  of  spiral  structure  remains  very  uncertain. 
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Columbia  U.  [Dept.,  of  Chemistry]  New  York. 

ELECTRON  SPIN  RESONANCE  OF  SEMIOUINONES; 
SPIN-DENSITY  DISTRIBUTION  AND  CARBONYL  SIG¬ 
MA-PI  PARAMETERS,  byM.  R.  Das  and  G.  K. 
Fraenkel.  [1965]|ll]p.  incl.  diagrs.  tables,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-63-285  and  National  Science 
Foundation)  Unclassified 

Published  in  Jour.  Chem  Phys. ,  v.  42;  1350-1360, 

Feb.  15,  1665. 

The  spin-density  distributions  in  the  1,4-benzosemi- 
quinone  and  2, 5-dioxy-l,  4-benzosemiquinone  ions  have 
been  estimated  by  measuring  the  proton  and  C*®  split¬ 
tings  and  using  reasonable  choices  for  the  values  of  the 
sigma-pi  perameters  which  relate  the  splittings  to  the 
spin  densities  for  C  C  and  C-H  bonds.  The  determina¬ 
tion  of  the  signs  as  well  as  the  magnitudes  of  the  C^^ 
splittings  w;is  required  to  obtain  ‘he  spin  densities. 

With  "27.  0  G  in  the  relation  aj^  =  QcH^^^’i^ 

tween  proton  splitting  a^^  and  carbon-atom-pi  electron 
spin  density  Oj”,  the  sigma-pl  parameters  for  the  C*® 
splitting  at  a  carbonyl  position  were  found  to  be  Qqo^  ~ 
17. 7  C  and  Oqc^  ^  -27. 1  G.  The  values  of  Q^qC  and 
Oq^G  depend  on  the  value  assumed  lor  Con¬ 

trary  to  earlier  predictions  made  on  the  basis  of  molec- 

to 

ular  orbital  calculations,  the  sign  of  the  C  "  splitting 
from  the  2  position  of  the  p-benzosemiquinone  ion 
was  found  to  be  negative.  Carbon- 13  splittings  were 
also  observed  in  the  anthrasemiquinone  ion  both  ethanol 
and  1, 2-dimethoxyethane  (DME)  solutions.  The  sign  of 
the  9-positiun  c'®  splitting  changes  from  +0. 70  G  in 
ethanol  to  -0. 47  G  in  DME  solution.  By  using  the  sig- 
ma-pi  parameters  for  the  carbonyl  group  carbon  atom. 
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the  spin  densities  were  determined  for  this  radical  and 
MO  calculations  performed  to  reproduce  the  spin-density 
distributions.  The  variation  of  the  splittings  in  the  p- 
benzosemiquinone  ion  with  solvent  composition  could  be 
accounted  for  quantitatively  by  using  the  newly  deter¬ 
mined  slgma-pi  parameters. 
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Cohinibia  U.  Dept,  of  Chemistry,  New  York. 

ELECTROf  SPIN  RESONANCE  STUDIES  OF  DEUTERI¬ 
UM  BOTOPE  EFFECTS.  A  NOVEL  RESON.\NCE-IN- 
TEQtAL  PERTURBATION,  by  M.  Karplus,  R.  G. 
Lawler,  and  G.  K.  Fraenkel.  [1965]  [2^.  incl.  refs. 

(AF  AF06R-63-28S  and  AF  AF06R-6S-285) 

Unclassified 

Published  in  Jour.  Amer..  Chem..  Soc. ,  v.  87;  5260- 
S^ei,  Nov.  20,  1965. 

Electron  spin  resonance  (ESR)  studies  of  aromatic  radi¬ 
cals  previously  demonstrated  that  the  replacement  of  a 
hydrogen  atom  by  deuterium  can  produce  significant 
modifications  in  the  proton  hyperflne  splitting  constants 
(a^)  tor  ring  positions  other  than  the  one  of  substitu¬ 
tion.  It  is  proposed  that  a  consistent  explanation  of  these 
data  is  provid^  by  a  vibrational  perturbation  of  the 
HOckel  resonance-integral  parameter  B.  If  the  carbon- 
atom  2pf  orbitals  follow  the  out-of-plane  bending  motion 
of  the  C-H  or  C-D  bonds,  the  integral  B  depends  on  the 
deuterium  or  hydrogen  position.  An  equation  is  given 
for  the  energy  shift  of  the  HUckel  molecular  orbital 
for  a  deuterated  species.  Application  of  the  equation  to 
benzene- 1-d  and  cyclooctatetraene-d  is  discussed.  It 
was  found  that  lor  both  compounds  the  antisymmetric 
orbital  is  unaffected  while  the  symmetric  orbital  is  de¬ 
stabilized,  and  the  magnitude  of  the  effect  for  CgH^D* 
indicated  that  there  would  be  an  observable  perturl»tion 
for  CgHijD",  in  disagreement  with  experiment.  The 

rcjonance-integral  perturbation  model  ran  be  applied  to 
other  radicals. 
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Columbia  U.  Dept,  of  Chemistry,  New  York. 

MEASUREMENT  OF  g  VALUES  IN  THE  ELECTRON 
SPIN  RESCMfANCE  SPECTRA  OF  FREE  RADICALS,  by 
B.  G.  Segal,  M.  Kaplan,  and  G.  K.  Fraenkel.  [1965] 
[lOlp.  incl.  diagr.  Ubles,  refs.  (AF  AF06R-63-285) 

Unclassified 

Published  in  Jour.,  Chem.  Phys. ,  v..  43:  4191-4200, 

DecT  is;  1065. 

Measurements  have  been  made  of  the  g  values  in  the 
electron  spin  resonance  spectra  of  20  aromatic  free 
radicals  with  an  accuracy  which  has  not  previously  been 
attainable.  The  largest  source  of  error  for  both  abso¬ 
lute  and  relative  measurements  resulted  from  variations 
in  the  difference  between  the  magnetic  field  at  the  ESR 
sample  and  at  the  proton  NMR  probe,  located  just  outside 
the  center  of  the  microwave  cavity,  which  was  used  to 
measure  the  field.  Except  for  the  p-benzosemiqulnore 


radical,  g  values  were  not  found  to  depend  on  tempera¬ 
ture  over  the  range  from  room  temperature  to  - 100  C. 
The  depencence  of  the  g  value  on  solvent  and  counterion 
was  also  investigated  to  some  extent,  and  the  g  value  ol 
the  perinaphthenyl  radical  was  found  to  vary  markedly 
with  solvent.  Agreement  with  Stone's  theory  of  the  g 
values  of  aromatic  radicals  is  excellent,  except  for 
those  radicals  in  which  molecular  distortions  are  ex¬ 
pected  according  to  the  Jahn-Teller  theorem  and  lor 
radici'ls  in  which  the  unpaired  electron  is  in  a  nonbond¬ 
ing  molecular  orbital.  (Contractor's  abstract) 
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Columbia  U.  Dept.-  of  Chemistry,  New  York. 

THE  SYM-DIBENZCYCLOOCTATETRAENE  ANION 
RADICAL  AND  DIANION,  by  T.  J.,  Katz,  M.  Yoshida, 
and  L.  C.  Slew.  [1965]  [5]p.  incl.  diagrs.  tables,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-63-285,  National  Institutes  of 
Health,  and  National  Science  Foundation) 

Unclassified 

Published  in  Jour.  Amer.,  Chem.  Soc.,  \.  87'  4516- 
4555rOcTr20,  1965. 

sym-Dibenzcyclooctatetraene  is  easily  reduced  m  tetra- 
hydrofuran  solution  to  the  corresponding  anion  radical 
and  dianion  by  lithium,  sodium,  or  potassium  metal. 
Polarographic  reduction  in  96'o  dioxane-water  proceeds 
at  low  potentials  suggesting  that  the  interaction  of  un¬ 
saturated  centers  in  the  anions  is  considerable.  The 
esr  spectrum  of  the  anion  radical  and  the  nmr  spectrum 
cf  the  dianion  are  given  and  analyzed.  (Contractor's 
abstract) 
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Columbia  U.,  [Dept,  of  Chemistry]  New  York. 

TEMPERATURE  DEPENDENCE  OF  THE  HYPERFINE 
SPLITTING  OF  THE  METHYL  RADICAL,  by  I.  A. 
Zlochower,  W.  R.  Miller,  Jr. ,  and  G.  K.  Fraenkel 
[1965]  [2]p.  (AF  AFOSR-63-285)  UncUssified 

Published  In  Jour.  Chem.  Phys. ,,  v.  42.  3339-3340, 

May  1,  1965. 

Measurements  were  made  of  the  Me-radical  proton 
splitting  in  a  50  C  range  above  and  below  room  tempera¬ 
ture.  From  a  plot  of  hyperflne  splitting  vs  temperature, 
the  temperature  dependence  was  analyzed  as  ja^l  = 

[22. 674  t  0. 003  -  (2. 1  ±  0.  2)  x  lO'^  (t  -  25)]. 
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[Columbia  U.  Dept,  of  Electrical  Engineering,  New  York) 

ON  THE  FORMULATION  OF  ADAP7IVE  OPTIMAL 
CONTROL  PROBLEMS,  by  A.  E.  Pearson  and  P.  E. 
Sarachik.  [1964||lUlp  incl.  diagrs.  refs. 
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(AFOSR-64-2420)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-63-284 
and  National  Science  Foundation)  AD  453611 

Unclassified 

Presented  at  Joint  Automatic  Control  Conf. ,  Stanfor4, 
Cahf. ,  June  24-26,  1964. 

Alsu  published  in  Jour.  Basic  Eng.,  v.  87:  125-134, 

Mar.,  1965.  '(AFOSR-65-2430;  AD  629691) 

This  paper  relates  to  an  approach  introduced  by  Kulikow- 
ski  for  adaptive  optimal  control  of  nonlinear  systems. 

In  this  approach  the  plant  dynamics  are  represented 
symbolically  by  an  operator  which  transform  jr  maps 
input  time  functions  into  corresponding  output  time  func¬ 
tions.  The  contributions  of  the  paper  arise  mainly  from 
the  physical  considerations  associated  with  such  an 
operator  representation,  specifically  the  memory  of  the 
plant,  and  the  influence  of  these  considerations  upon  the 
formulation.  It  is  shown  that  the  optimal  control  prob¬ 
lem  may  be  formulated  in  various  ways  for  a  given  plant 
and  given  performance  criteria  depending  upon  how  the 
.memory  of  the  plant  is  taken  into  account.  (Contractor's 
abstract) 
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Columbia  U.  Dept,  of  Mechanical  Engineering,  New  York. 

INTERACTION  STRESSES  OF  EDGE  DISLOCATIONS 
WITH  OBSTACLES  IN  A  DISCRETE  CRYSTAL  MODEL, 
by  H.  Southworth,  Jr.  [1965]  [231p.  incl.  diagrs.  refs. 
(AFOSR-65-2556)  (AF  AFOSR-63-228)  AD  628404 

Unclassified 

Also  published  in  Jour.,  Phys.  and  Chem.  Solids,  v.,  26: 
Velg-lWr,  Nov7  1965. 

The  purpose  of  this  work  is  to  determine  the  effect  of 
the  assumption  of  a  discrete  as  opposed  to  a  continuum 
structure.  New  types  of  behavior  found  in  the  discrete 
analy.'is  which  have  no  continuum  counterparts  Include 
the  following:  (1)  The  discrete  dislocation  has  a  non-zero 
width  which  changes  with  interaction  geometry.  The  dis¬ 
location  widens  when  the  rate  of  change  of  interaction 
stress  with  decreasing  slip  plane  obstacle  distance  is 
negative.  When  the  rate  of  change  is  positive  the  dislo¬ 
cation  is  found  to  narrow.  (2)  The  discrete  theory  al¬ 
lows  interaction  stress  calculation  which  include  the 
Peierls  stress.  (3)  A  critical  separation  distance  be¬ 
tween  two  dislocations  of  opposite  sign  on  the  same  slip 
plane  exists  where  only  the  critical  shear  stress  for  the 
perfect  lattice  would  prevent  their  mutual  annihilation. 
This  differs  little  from  the  dislocation  vs  free  surface 
interaction.  (4)  For  a  dislocation  versus  a  similar  dis¬ 
location  on  the  same  slip  plane  a  certain  separation  dis¬ 
tance  is  found  that  cannot  be  minimized  by  a  uniform 
shear  stress  less  than  the  critical  shear  stress  for  the 
perfect  lattice.  (Contractor's  abstract,  modified) 
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Columbia  U.  Dept,  of  Mechanical  Engineering,  New  York. 
THERMAL  EFFECTS  OF  DISLOCATKW  VELOCITIES 


IN  A  LINEAR  CHAIN,  by  J.  H.  Weiner.  [1965]  [8)p. 
incl.  dUgrs.  refs.  (AF06R-65-2576)  (AF  AF06R-63- 
228)  AD  629668  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  139:  A442-A449,  July 
9,  1965. 

The  effects  of  the  thermal  motion  of  atoms  upon  a  dislo¬ 
cation  in  steady  motion  in  a  modified  Frenkel-Kontorova 
model  are  examined.  The  energy  associated  with  the 
localized  mode  due  to  the  dislocation  and  the  energy  as¬ 
sociated  with  the  nonlocalized  modes  are  consider^ 
separately  and  referred  to  as  the  energy  of  the  disloca¬ 
tion  system  and  oi  the  surrounding  beat  bath,  respective¬ 
ly.  Several  distinct  components  cd'  the  net  energy  ex¬ 
change  between  dislocation  system  and  heat  bath  are  iso¬ 
lated.  In  particular,  one  component  is  found  which  may 
be  described  as  a  coordinating  effect  between  the  ther¬ 
mal  motion  of  the  atoms  and  the  dislocation  motion, 
which  results  in  a  transfer  of  energy  from  the  heat  bath 
to  the  moving  dislocation.  When  m^el  parameter  values 
are  chosen  so  that  this  component  of  energy  transfer  is 
dominant,  the  drag  on  a  moving  dislocation  in  the  model 
studied  decreases  with  increase  in  temperature.  Com¬ 
puter  simulation  of  the  model  lends  support  to  the  prin¬ 
cipal  features  of  the  theory.  (Contractor's  abstract) 
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Columbia  U.,  Dept,  of  Mechanical  Engineering,  New  York. 

DISLOCATION  KINK  IN  A  CRYSTAL  MODEL,  by  W,  T,. 
Sanders.  [1965]  [8])].  incl.  diagrs.  refs.  (AF06R-66- 
1298)  (AF  AFOSR-63-228)  AD  641383  Unclassified 

Also  jxiblished  in  Jour.  Appl.  Phys. ,  v.  36:  2822-2829, 
Sept  ms — 

A  modified  Frenkel-Kontorova  dislocaticn  model,  with 
a  piecewise  linear  substrate  potential  is  extended  to  2 
dimensions  to  describe  the  entire  slip  plane  of  the  dis¬ 
location  with  one  kink.  Accurate  solutions  are  found, 
with  the  aid  of  several  analytic  techniques  and  a  digital 
computer,  for  the  static  configuration  under  applied 
stress.  The  kink  Peierls  stress  oj^p,  the  kink  width  w, 
and  the  kink  energy  F,  are  determined  for  a  range  of 
values  of  >,  the  perfect  crystal  shear  strength,  o^ 

is  found  to  be  very  sensitive  to  y,  and  to  have  maxima 
of  the  order  of  10'®  to  10"®,  in  units  of  the  shear  modu¬ 
lus.  w  and  E  are  less  sensitive  to  r;  w  ranges  from 
4  to  30  lattice  parameters,  while  E  varies  from  sev¬ 
eral  hundred  to  several  thousand  degrees  Kelvin  fur 
typical  crystal  parameters. 
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Columbia  U..  (Dept,  of  Physics]  New  York. 

WAVE  PROPAGATION  ALONG  WARM-PLASMA  (Ab¬ 
stract),  by  P.  Diament,  V.  L.  Granatstein,  and  S.  P.. 
Schlesinger.;  [1965]  [ijp.  [AF  49(638)631] 

Unclassified 

Presented  at  meeting  of  the  Amer..  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 
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Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  10; 

8,  Jan.  27,  1965. 

To  determine  the  dispersion  relations  for  waves  propa 
gating  along  homogeneous  isotropic,  warm-plasma  col¬ 
umns  surrounded  by  a  dielectric  medium,  a  steady-state, 
linearized  model  with  temperature  introduced  through  a 
scalar  pressure  is  adopted..  An  approximate  solution  is 
obtained  from  a  quasistatic  analysis  and,  for  comparison, 
a  more  rigorous  dispersion  relation  is  derived  from 
Maxwell's  equations.  The  quasistatic  analysis  yields 
propagating  waves  with  cutoff  iiequeiicies  corresponding 
to  the  Dattner  scattering  resonances.  The  rigorous 
analysis,  as  exact  as  the  model,  yields  no  resonant 
frequencies  for  zero  axial  wavenumber,  but  provides 
dispersion  relations  for  the  surface  modes,  with  tem¬ 
perature  effects,  and  for  the  Datt.ier  modes  as  well. 

The  quasistatic  and  exact  predictions  are  compared  witli 
eacn  otner,  wltn  the  cold  case,  and  with  publisiied  theo¬ 
retical  and  experimental  results  on  dipole  scattering  by 
warm-plasma  columns. 
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Columbia  U.  Electronics  Research  Labs. ,  New  York. 

A  REPRESENTATION  OF  GAUSSIAN  PROCESSES,  by 
K.  S.  Miller  and  L.  R.  Abramson.  [1965]  I9|p.  incl. 
refs.  (AF  49(638)1113)  Unclassified 

Published  in  Internat'l.  Jour.  Eng.  Sci. ,  v.  2'  431- 
439,'  Jan.TSeS. 

A  problem  of  great  interest  winch  has  been  treated  by 
many  authors  is  tliat  of  determining  tne  properties  of 
the  envelope  of  noise  with  or  without  carriers.  One 
theory  is  that  a  Gaussian  noise  current  is  decomposed 
into  2  independent  orthogonal  Gaussian  processes  with 
the  same  variance.  This  decomposition  and  the  nu¬ 
merous  corollaries  derived  from  it  are  open  to  criti¬ 
cism  on  2  counts.  First,  they  are  based  on  heuristic, 
nonrigorous,  ai  guments.  Second,  they  are  based  on  a 
special  formulation  lor  stationary  Gaussian  noise.  The 
authors  show  that  the  decomposition  together  with  the 
associated  properties  can  be  deduced  in  a  mathematicai- 
ly  sound  fashion  for  any  stationary  Gaussian  process. 
(Contractor's  abstract) 


Columbia  U.  Electronics  Research  Labs. ,  New  York. 

DETERMINATION  OF  DIRECT  CURRENT  ARC  PLASMA 
CURRENT  DENSITY  BY  HALL-EFFECT  MAGNETIC 
PROBE,  by  P, -S.  Tschang.  [19651  [4  |p.  incl.  illus. 
diagrs.  refs.  (AF06R-65-1745)  (Sponsored  jointly  by 
Aerospace  Research  Laboratories,  and  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)1395)  AO  625977 

Unclassified 

Also  published  in  AIAA  Jour. ,  v.  3.  849-852,  May  1965. 

A  method  d  determining  the  current  density  of  the  cylin¬ 
drical  plasma  column  of  an  electric  arc  is  presented 
based  on  the  measurement  of  the  self- magnetic  field  due 
to  the  arc  drift  current.  This  is  accomplished  by  means 


of  a  miniature  Hall-effect  magnetic  probe  traversing  the 
column  diametrally  at  approximately  12C  cm  sec.  The 
theory  of  the  Hall  probe  is  briefly  sketched  and  the 
method  of  data  reduction  given.  The  probing  unit  was 
tested  on  the  plasma  column  of  the  fluid-transpiration 
arc.  Results  of  several  representative  probings  are 
presented  showing  general  conformity  to  theory  of  the 
arc  self -magnetic  field  radial  profile.  The  results  in¬ 
dicate  the  fluid-transpiration  arc  current  density  to  be 
uniform  over  a  large  cross  section  of  the  colum.i.  The 
perturbative  effects  of  the  probe  insertion  on  the  plas¬ 
ma  are  analyzed.  The  advantages  of  using  Hall  probes 
as  against  coil-type  magnetic  probes  are  examined. 
(Contractor's  abstract,  modified) 
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Columbia  U.,  Electronics  Research  Labs. ,  New  York. 

EFFECTS  OF  MECHANICAL  AND  THERMAL  ELEC¬ 
TRODE  PROPERTIES  ON  THE  BEHAVIOR  OF  THE 
FLUID  TRANS ■'IRATION  ARC,  by  C.  Sheer,  P.,  S 
Tscliang,  and  C.  G.  Stojanoff.  Aug.  1965,  132p.  incl. 
illus.  diagrs  tables,  refs.  (ARL-65-163)  (AFOSR- 
66-1452)  (Sponsored  jointly  by  Aerospace  Research 
Laboratories,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)1395)  AD  635872 

Unclassified 

A  triple  cathode,  single  anode  arc  assembly,  designed 
to  produce  a  symmetrical  free-burning  plasma  jet,  was 
completed  and  placed  into  operation.  A  second  arc  as¬ 
sembly  with  a  single  gas-injection  cathode,;  was  also  con¬ 
structed  for  the  double  purpose  ol  testing  porous  anodes 
and  accelerating  the  acoutsition  of  di.ignostic  data.  Di¬ 
agnostic  instrumentation  was  developed,,  based  on  high 
speed  transient  prWJiiig  with  miniature  sensing  elements. 
Work  was  carried  forward  on  the  devciopment  of  porous 
anodes.  Diagnostic  experiments  include  measurements 
of  arc  terminal  characteristics,  current  densi'y  distri¬ 
bution,  temperature  variations,  potential  dis'ribulion, 
plasma  luminosity  distribution  and  calorimetry  experi*. 
menls.  The  influence  of  forced  convection  into  the  nega¬ 
tive  column  near  the  cathode  was  separately  investi¬ 
gated.  A  2-dimeii.s!on3l  computer  analysis  of  transpira¬ 
tion  cooling  of  th.e  porous  anode  was  worked  out 
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Columbia  U.  School  of  Engineering  and  Applied  Science, 

New  York. 

A  KINETIC-THEORETIC  DESCRIPTION  OF  SHOCK 
WAVE  FORMATION,  11,  by  C..  K.  Chu.  Feb.  1965 
[lOlp.  incl.  diagrs.  (Rept.  no.  16)  (AFOSR-65-1265) 

(AF  49(638)12541  AD  621200  Unclassified 

Also  published  in  Phys.  Fluids,  v.  8;  1450-1455,  Aug. 

1965.^ - 

This  paper  extends  the  method  and  results  previously 
obtained  for  shock  waves  in  1-dlmensional  gas  to  a 
monatomic  3-dimensional  gas.  The  classical  Riemann 
problem-the  flow  of  a  gas  In  a  shock  lube-is  treated 
as  an  initial  value  problem  for  the  Krook  equation, 
after  the  Krook  equation  is  first  reduced  to  2  simultaneous 
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Krook  equations  each  for  a  1 -dimensional  gas.  Results 
are  obtained  on  the  formation  of  shocks  corresponding 
to  Mach  numbers  of  1, 27,  1.  5,  and  1.  75.  It  is  seen 
that  the  stronger  the  shock,  the  shorter  the  formation 
tune.  The  short  time  behavior  of  the  flow  agrees  with 
free  flow,  while  the  long  time  behavior  agrees  with 
fluid  dynamics.  (Contractor's  abstract) 
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Columbia  U.  School  of  Engineering  and  Applied  Science, 
New  York. 

AN  ELEMENTARY  NUMERICAL  TREATMENT  OF  THE 
BOLTZMANN  ECUATION  FOR  A  SIMPLE  GAS  WITH 
PARTICULAR  ATTENTION  TO  WALL  INTERACTION, 
by  H.  G.  Elrod.  May  1965,  45p.  incl.  diagrs.  (AFOSR- 
65-1616)  (AF  49(638)1254)  AD  618043  Unclassified 

Solutions  are  developed  for  the  Boltzmann  equation  for  a 
simple  gas.  Work  is  especially  directed  towards  pro¬ 
viding  a  better  understanding  of  kinetic-theory  predic¬ 
tions  for  flow  phenomena  near  a  wall..  The  analysis  is 
applied  to  the  elementary  subdivision  of  phase  space 
into  4  quarter  spheres.  As  an  example,  the  4-group 
model  is  then  applied  to  a  study  of  transient  couette 
flow.. 
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Columbia  U.  (School  of  Engineering  and  Applied  Science] 
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TRANSPORT  PROPERTIES  OF  HYDROGEN,  by  D. 
Brezing.  (1965]  (6  (p.  incl.  diagrs  tables,  refs. 

*  (AFOSR-65-2494)  (A F  49(638)1254)  AD  628016 

Unclassified 

Also  published  in  AIAA  Jour. ,  v.  3.  1422-1427,  Aug. 

'  ibss:^ . 

The  transport  properties  of  hydrogen  are  calculated 
'  for  a  pressure  range  from  10'®  to  10^  aim  and  at  tem- 
r  pcratures  up  to  10®  K.  The  lower  temperature  limit  is 
i  taken  where  the  equilibrium  gas  mixture  contains  less 
;  t.han  Ti  molecular  hydrogen.  The  Boltzmann  formalism, 
winch  assumes  binary  collisions  in  the  expressions  for 
the  transport  properties  of  gas  mixtures,  is  applied. 

I  Theoretical  values,  supported  by  experimental  data 

whenever  possible,  are  used  for  the  atom-atom,  atoni- 
1011,  and  atom-electron  collision  cross  sections.  For 
;  Coulomb  force  interactions  between  charged  particles, 

j  the  Debye  length  is  used  as  cutoff  distance.  The  colli¬ 
sion  integrals  for  all  interactions  are  computed.  Values 
.  of  viscosity,  thermal,  and  electrical  transport  coeffi¬ 
cients.  as  well  as  the  thermoelectric  coefficients,  arc 
preseiili'd. 
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'  Columbia  U.  School  of  Engineering  and  Applied  Science, 

;  New  York. 

i  IONIZING  SHOCK  STUDIES  IN  AN  ELECTROMAGNET- 

! 


ICAl  LY  DRIVEN  SHOCK  TUBE,  by  B..  Miller.  June 
1965,  133p.  incl.  illus.  diagrs.  tables,  refs.  (AFOSR- 
66-0300)  (AF  49(638)1254)  AD  621990  Unclassified 

A  coaxial  electromagnetic  shock  tube  was  used  to  study 
ionizing  shocks  propagating  through  hydrogen.  An  ex¬ 
periment  is  described  which  produced  plane  switch-on 
ionizing  shocks.  Studies  were  conducted  covering  the 
sub-AUvemc,  trans-Alfvenic  and  super-Alfvenic  re¬ 
gimes.  Data  is  presented  that  verifies  the  existence  of 
switch-on  fronts  in  all  these  regimes,  and  demonstrates 
the  significant  effect  of  the  initial  electric  field  on  the 
shuck  Jump  conditions.  The  results  substantiate  the 
theory  of  normal  ionizing  shocks  developed  by  Taussig. 

A  simple  physical  criterion  is  employed  to  choose  from 
among  the  several  theoretically  predicted  ionizing  waves 
propagating  at  a  given  speed.  This  criterion  has  strong 
intuitive  support  and  results  in  a  consistent  picture  of 
ionizing  shock  propagation  that  is  in  general  agreement 
without  experimental  observations.  The  existence  of  a 
small  homogeneous  plasma  sample,  behind  the  ionizing 
shock  wave  and  before  the  expansion  fan,  is  demon¬ 
strated.  Previous  failures  to  find  large  homogeneous 
plasma  samples  are  shown  to  be  consistent  with  the 
theory  of  ionizing  shock  waves.  (Contractor’s  abstract, 
modified) 
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Columbia  U.  (School  of  Engineering  and  Applied  Science] 
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STRCWG  IWIZWG  SHOCK  WAVES,  by  R,  A.  Gross. 
[19851  (20(p.  incl.  diagrs.  refs.  (AFOSR-66-0358) 

(AF  49(638)1254)  AD  631379  UncUssified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Calif. 
Inst,  of  Tech. ,  Pasadena,  Nov.  23-25,  1964. 

Abstract  published  in  Bull.  Amer.  Phys,  Soc. ,  Series 
a7V.'  Feb.  25,  1965. 

Also  published  in  Rev.  Modern  Phys. ,  v.,  37:  724-743, 

6rtrT5?5: 

The  physical  effects  created  by  strong  shock  waves 
propagating  in  hydrogen  are  reviewed  and  theoretically 
studied  for  speeus  up  lo  relativistic  conditions.  In  the 
progression  from  weak  lo  relativistic  shock  speeds, 
various  physical  phenomena  affect  Ihe  shock  wave.  Dis¬ 
sociation,  ionization,  and  the  presence  of  an  upstream 
electric  field  cause  several  important  effects  for  slow 
(sub-AUvenic  eoecd)  normal  Ionizing  shock  waves. 
Switch-on  .shock  behavior  is  extended  to  slow  ionizing 
waves  Th"  effect  of  radiation  is  investigated  lor  both 
the  optically  Ihlcs  and  thin  cases.  Relativistic  shock 
jump  equations  arc  solved  lor  wave  speeds  approaching 
the  speed  of  light.  Thermonuclear  shock  solutions  are 
examined.  The  theory  <if  the  eleclromagnetlcally  driven 
shock  lube  is  reviewed  and  the  corresponding  shock  tube 
problem  is  explored.  Wave  stability  is  reviewed..  Ex- 
perimenUl  results  on  strong  ionizing  shock  waves  are 
reviewed,  (c  ontractor's  abstract) 
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Columbia  U.  [School  ol  Engineering  and  Applied  Science] 
New  York. 

NMIMAL  lOTlIZING  SHOCK  WAVES,  by  R.  T.  Taussig. 
[1965]  [12^1.  inci.  diagrs.  refs.  (AFO5R-66-0359) 

(AF  49(638)1254)  AO  632228  UnclassUied 

Presented  at  meeting  of  the  Amer..  Phys.  Soc. ,  New 
York,  Nov.  4-7,  1964. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
n,  V.  10:  217,  Feb.  25,  1965, 

Also  published  in  Phys.  Fluids,  v.  8;  1616-1627,  Aug. 

1555: 

Solutions  to  the  steady-state  jump  equations  are  obtamed 
for  a  normal  ionizing  shock  wave  propagating  into  a 
nonconducting,  quiescent  gas  in  an  electromagnetic  field. 
Comparison  of  these  solutions  to  pure  magnetohydrody¬ 
namic  shocks  and  ordinary  gas  shocks  indicates  that  ion¬ 
izing  shocks  are  hybrids  having  some  properties  common 
to  both  magnetohy^odynamlc  and  gas  shocks.  Some 
completely  novel  effects  are  produced  by  the  upstream 
electromagnetic  field.  The  shock  velocities  are  bounded 
for  a  given  upstream  electric  field  strength  where  the 
electric  field  is  assumed  parallel  to  the  shock  plane. 

For  electric  fields  larger  than  a  critical  value,  no 
steady  compressive  shocks  exist,  and  for  nonzero  elec¬ 
tric  fields  'switch-on'  behavior  is  extended  to  slow 
shocks.  Solutions  analogous  to  detonation-deflagration 
waves  have  been  found,  and  the  Chapman-Jouguet  condi¬ 
tion  is  applied  to  them.  The  complete  boundary  value 
problem  is  solved  m  the  context  ol  an  electromagnetic 
annular  shock  tube  to  place  the  analytic  results  in  the 
framework  of  experimentally  observable  phenomena. 
(Contractor's  abstract) 
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U-23S  RESCWANCE  CROSS  SECTIONS  AND  GASEOUS 
CORE  REACTOR  CALCULATIONS,  by  G.  W.  Tumm. 

Aug.  1965,  tOOp.  incl.  diagrs.  tables,  refs.  (AF06R- 
66-0951)  (AF  49(638)1254)  AO  626’' 57 

Unclassified 

This  report  contains  (1)  Calculation  of  U-235  resonance 
cross  sections  to  40,0(>0°K  for  conditions  applicable  to 
gaseous  core  nuclear  reactors;  (2)  Comparison  between 
.measured  cross  sections  and  calculated  resonance  in¬ 
tegrals  for  U-235;  (3)  Calculation  of  the  critical  mass  for 
configurations  representing  approximately  the  so-called 
"coaxial  flow"  -  and  "vortex  flow"  gaseous  core  nuclear 
reactors.  The  theoretical  cross  sections  calculations 
compare  well  with  measured  quantities,  e.  g.  U-235 
resonance  integral  (300°K);  2'71.  0  barns  (measured  and 
271. 7  barns  (calculated)  kg{{  for  measur^  critical 

masses;  1. 0065  (for  fuel  compressed  towards  cavity  cen¬ 
ter)  and  1. 0019  (for  fuel  compressed  towards  cavity 
walls).  The  critical  mass  calculations  for  various  gas¬ 
eous  core  reactor  configurations  (spherical)  show  that 


the  fuel  requirements  of  a  "vortex  flow"  reactor  is  ap- 
proxi-r-ately  one-half  of  that  needed  for  a  "coaxial 
How”  -  reactor.. 
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IONIZING  SHOCK  STUDIES  IN  AN  ELECTROMAG- 
NETICALLY  DRIVEN  SHOCK  TUBE,  by  B.  .Miller,,  L. 
Levine,  and  R.  A.  Gross.  [1965]  [16]p.  incl..  illus. 
diagrs.  (AFOSR-67-1818)  (AF  49(638)1254)  AD  656716 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Chicago,  III.,  Oct.  28-30,  1965. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Senes 
H;  v.  10:  THJ,  OcF  28,  1965. 

Also  published  in  Proc.  Fifth  Internat'l..  Shock  Tube 
Symposium,  Naval  Ordnance  Laboratory,  White  Oak, 
Silver  Spring,  Md. ,  .Apr.  28-30,  1965,  p.  221-236. 

A  1-m-long,  7-cm-mean-radius,  coaxial  electromag¬ 
netic  shock  tube  with  a  1-cm  annulus  has  been  used  to 
study  strong  ionizing  shock  waves  propagating  through 
hydrogen.  The  shock  tube,  shaped-pulse  capacitor 
bank,  and  associated  circuitry  are  described.  Experi¬ 
mental  techniques  used  to  successfully  obtain  uniform 
breakdown  and  the  launching  of  plane  ionizing  shock 
waves  are  presented.  Diagnostic  studies  with  photo¬ 
multipliers  and  magnetic-  and  electric-field  probes  are 
discussed.  Constant-speed  normal-ionizing  shock 
waves  propagating  at  2-8  x  10^  cm/sec  have  been  stud¬ 
ied.  Variation  of  the  longitudinal  magnetic  field  be¬ 
tween  800  and  12, 000  (g)  produced  sub-A!Ivfenic, 
switch-on,  and  super-Alfvtnlc  shock  waves.  We  dis¬ 
cuss  the  influence  of  the  initial  gas  state,  including  the 
electric  field,  on  the  shock-jump  conditions.  The  ef¬ 
fect  of  initial  conditions  on  shock-formation  time  has 
been  observed.  Analysis  of  magnetic-field  profiles  has 
led  to  quantitative  shock-width  data  and  to  the  identifi¬ 
cation  of  a  switch-on-like  shock  with  an  identifiable  uni¬ 
form  gas  sample  and  expansion  fan.  A  comparison  be¬ 
tween  theoretical  and  measured  wavespeed  and  mag¬ 
netic  field  as  a  function  of  drive  current  is  presented. 

759 

Columbia  U.  (School  of  Engmeering  and  Applied  Science] 
New  York. 

HYDROMAGNETIC  PLASMA  RESEARCH  (Abstract),  by 
R.  A.  Gross  and  C.  K.  Chu.  [1965]  |2]p.  (Bound  with 
iU  AFOSR-65-1266;  AD  622527)  (AF  49(638TT?54r'^ 

Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research.  Los  Angeles, 
Calif.  Apr.  29-30,  1965. 

Constant  speed  normal  ionizing  shock  waves  propagating 
in  hydrogen  at  2  to  8  x  10®  cm/sec  have  been  studied  in 
detail.  Variation  of  the  longitudinal  magnetic  field 
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between  800  and  12, 000  gauss  produced  sub-AUvenic, 
switch'on,  and  super>Alfvenic  shock  waves.  Detailed 
analysis  of  magnetic  field  profiles  has  produced  tptanti- 
tative  shock  width  data,  and  profiles  strongly  suggestive 
of  a  switch-on  shock,  an  identifiable  uniform  gas  sam¬ 
ple  and  an  expansion  fan.  The  influeiKe  of  the  cold  gas 
electric  field  and  the  upstream  signal  speed  are  evi¬ 
dent  in  the  shock  speed,  the  wave  profiles,  and  the  shock 
formation  time,  liie  physical  effects  created  by  strong 
shock  waves  propagating  m  hydrogen  have  been  studied 
up  to  relativistic  conditions.  The  effect  of  radiation  on 
shock  structure  has  been  investigated  for  both  optically 
thick  and  thin  cases.  The  relativistic  shock  Jump  equa¬ 
tions  have  been  numerically  solved  for  wave  spe^s  ap¬ 
proaching  the  speed  of  light.  Work  is  in  progress  on  the 
structure  of  a  thermonuclear  shock  wave.  Extensive 
digital  computations  have  been  completed  which  deter¬ 
mine  the  chemical  equilibrium  shuck  Jump  conditions 
for  an  ionizing  shock  in  hydrogen.  The  formation  of  a 
shock  wave  has  been  successfully  computed  from  the 
viewpoint  of  kinetic  theory.  Stability  and  formation  of 
hydromagnetic  waves  have  also  been  studied  numerically. 
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’  KINETIC  THEORETIC  DESCRIPTION  OF  SHOCK- 
WAVE  FORMATION  (Abstract),  by  C..  K.  Chu,  [1965) 
[I]p.  |AF  49(638)1254]  Unclassified 

Presented  at  meeting  (rf  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.,  Phys.  Soc. ,  Series  II,  v.  10: 
54.  Jan.  TT,  1965. 

Numerical  results  are  obtained  on  the  unsteady  1-dimen- 
sional  flow  of  a  gas  in  a  shock  tube  from  the  viewpoint  of 
kinetic  theory.  The  gas  is  assumed  to  be  governed  by 
the  Krook-modei  equation  and  the  flow  is  treated  as  a 
pure  initial  value  problem  of  the  Krook  equation.  In  a 
previous  paper,  the  problem  was  solved  by  finite  differ¬ 
ences  for  a  1-dimensional  gas  (corresponding  to  y  -  3). 
The  present  results  are  calculated  for  a  monatomic  3- 
dimensional  gas  (v=5/3).  An  exact  reduction  procedure 
is  used  to  replace  the  Krook  equation  for  the  3-dimen- 
sional  gas  by  a  pair  of  simultaneous  Krook  equations, 
each  for  a  1 -dimensional  gas;  this  greatly  reduces  the 
computation  required.  The  results  agree  with  free  flow 
at  small  times  and  with  fluid  dynamics  at  large  times. 
The  shock-formation  time  is  found.  The  developed  shock 
profiles  are  in  agreement  with  steady  profiles  computed 
by  Liepmann  et.  al.  Rarefaction-wave  dispersion  and 
contact-layer  diffusion  are  automatically  Incorporated  in 
the  results. 
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A  KINETIC-THEORETIC  DESCRIPTION  OF  THE  FOR¬ 
MATION  OF  A  SHOCK  WAVE,  by  C.  K.  Chu.  June 


1964l45)p.  incl.  diagrs.  tables.  (Rept..  no.  11)  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  4^638)1254  and  National  Science  Foundation) 
AD  60651 1  Unchssilied 

Also  published  in  Phys.  Fluids,  v.  8;  12-22,  Jan.  1965. 

The  ciassica]  Riemann  problem— the  flow  at  a  gas  in  a 
shock  tube— is  treated  in  the  context  of  kinetic  theory  as 
an  initial  value  problem  (or  the  one-dimenslonal  Krook 
equation.  The  only  simplifying  assumption  made  is  that 
the  gas  is  one-dimenslonal:  its  particles  all  move  In  one 
direction.  This  corresponds  to  a  gas  with  an  adiabatic 
constant  y  -  3.  A  finite  difference  method  is  proposed, 
utilizing  the  fact  that  for  sufficiently  small  time  inter¬ 
vals,  the  gas  experiences  essentially  free  molecular 
flow,  so  that  the  collision  effects  can  be  treated  as  a 
first  ordek  correction.  The  conservation  laws  are  not 
used.  The  computed  results  generalize  the  classical 
solution:  the  computed  solution  agrees  excellently  with 
the  classical  solution,  but  in  addition,  has  shock  struc¬ 
ture,  diffusion  of  the  contact  discontinuity,  and  disper¬ 
sion  of  the  expansion  wave,  all  incorporated.  The  same 
procedure  Is  used  to  calculate  steady  state  shock  struc¬ 
ture,  to  which  t’le  shock  developed  in  the  shock  tube  Is 
compared.  It  is  seen  that  for  the  strength  of  the  shock 
calculated  (pressure  ratio  of  tube  10:1,  shock  Mach 
number  1. 43,  y  -  3),  the  shock  is  essentially  "fuUy- 
develc^ied"  after  about  20  mean  collision  times  of  Me 
low  pressure  gas. 


762 

Columbia  U.  (School  of  Engineering  and  Applied  Science] 
New  York. 

NORMAL  IONIZING  SHOCK  WAVES,  by  R.  T.  Taussig. 
1965,  184p.  incl.  diagrs.  refs.  (Rept..  no.  23)  (AF  49- 
(638)1254)  AD  631372  Unclassified 

Solutions  to  the  steady  slate  jump  equations  are  obtained 
(c»-  a  normal  ionizing  shock  wave  moving  into  a  noncon¬ 
ducting,  stationary  gas  in  an  electronagnetic  field. 

The  properties  of  ionizing  shock  waves  common  to  pure 
MHD  z.-yt  ordinary  gas  shocks  are  discussed.  Coup¬ 
ling  oetween  electromagnetic  and  dissociation-ionization 
effects  across  the  shock  is  analyzed.  Numerical  solu¬ 
tions  are  presented  for  several  electric  field  strengths 
in  molecular  h.vdrngen  using  accurate  thermodynamic 
pre^erties  and  assuming  that  the  gas  upstream  and 
downstream  from  the  shock  is  in  chemical  equilibrium. 
The  steady  state  problem  of  a  current-driven  sliock  wave 
is  solved  in  the  context  of  an  electromagnetic  annular 
shock  tube.  The  results  agree  well  with  experimental 
evidence.  Evolutionary  normal  Ionizing  shock  wave 
solutions  are  selected  and  their  stability  determined  in 
perfect  fluid.  A  theory  of  shock  wave  stability  in  a  fully 
dissipative  fluid,  based  on  recent  work  in  magnetohydro¬ 
dynamics,  IB  outlined. 
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STRONG  SHOCK  WAVES,  by  R..  A.  Gross.  (1965] 
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[Sip.  incl.  iUus.  diagrs.  (AF06R-66-0060)  |AF  49- 
(638)1634)  AD  632257  Unclassified 

Also  published  in  Phys.  Today,  v.  18;  20-24,  Oct.  1965. 

The  (jiiestions  discussed  in  this  paper  include:  Can 
strong  shock  waves  create  very  hot  plasma  ?  What  tem¬ 
peratures  can  shock  waves  produce;  What  physical 
phenomena  become  important  with  increasii^  shock 
speed?  What  is  the  present  state  of  our  understanding 
of  shock  waves,  where  do  they  occur  in  nature,  and  how 
strong  a  shock  wave  can  now  be  produced  in  laboratory 
devices? 
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DEACTIVATICW  OF  NEON  METASTABLES  BY  HY- 
DROGENIC  IMPURITIES,  by  T.  Marshall.  |1965]|6|p. 
incl.  diagrs.  table,  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AF06R- 
63-48,  and  Office  of  Naval  Research)  Unclassified 

Published  in  Jour.  Appl.  Phys. ,  v.  36;  712-717,  Mar. 

iws: - 

Measurements  are  reported  of  the  total  cross  section 
for  deactivation  of  neon  and  ^Pg(2p^3s)  metastables 
by  inelastic  collisions  with  Hj,  Dj,  CH^,  and  NHg. 

Observations  were  conducted  by  applying  the  methods  of 
resonance  radiation  absorption  and  microwave  diag¬ 
nostics  to  the  afterglow  plasira  following  a  weak  pulsed 
discharge  in  a  neon-hydrogenic  impurity  mixture.  The 
cross  section  lor  P2  deactivation  by  H2  was  found  to 
increase  from  0. 7  x  10‘15  cm^  at  300  K  to  2. 5  x  10-15 

cm^  at  650"  K.  The  cross  section  for  ionization  of 
by  Ne*3p2  collision  was  found  to  represent  only  a  frac¬ 
tion  of  the  above.  The  reaction  which  dissociates  H2 
and  partly  converts  the  metastable  energy  into  Ho(6563A) 
light  has  been  observed  in  H2,  D2,  CH^,  and  NH3  and 

may  represent  a  significant  contribution  to  the  total  deac¬ 
tivation  in  each  case.  No  Ho;  light  was  produced  as  a  re¬ 
sult  of  the  destruction  of  a  helium  5Sj  metastable  by  col¬ 
lision  with  H2.  (Contractor's  abstract) 
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CONDITIONS  FC«  A  DENSITY  MINIMUM  IN  THE  UPPER 
MANTEL,  by  O.  L.  Anderson.  [1965]  |5]p.  incl.  tables, 
refs.  (AF06R-65-2924)  (AF  49(638)1355)  AD  616168 

Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  70- 
1457-1461,  Mar.;  15,  1965. 

A  number  of  recent  articles  have  indicated  that  there  is 
a  density  minimum  in  the  upper  mantle.  An  example  is 


the  article  by  Clark  and  Ringwood,  where  the  density 
minimum  is  based  upon  petrology..  In  this  paper  the 
coTiditions  for  a  density  minimum  are  established  using 
the  Mie-Gruneisen  equation  of  state.  It  is  shown  that 
for  a  homogeneous  mantle  with  a  positive  value  of 
thermal  expansivity,  the  sign  ol  the  density  gradient  is 
the  same  as  the  sign  of  the  s  velocity  gradient.  The 
conditions  for  a  density  minimum  in  a  nonhomogeneous 
upper  mantle  are  also  discussed.  (Contractor's 
abstract) 
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Columbia  U.  Lamont  Geological  Observatory,  Palisades, 
N.  Y., 

THE  RELATION  BETWEEN  REFRACTIVE  INDEX  AND 
DENSITY  OF  MINERALS  RELATED  TO  THE  EARTH'S 
MANTLE,  by  O.  L.  Anderson  and  E.  Schreiber.  |196S] 
|9lp.  incl.  diagrs.  tables,  refs.  (AF06R-65-2925) 

(AF  49(638)1355)  AD  616166  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v..  70: 

1463- iTir,  Mar.  15,  1965. 

It  is  known  that  the  density  of  many  minerals  is  related 
to  the  average  index  of  refraction  by  a  linear  law  called 
the  Gladstone-Dale  law.  It  is  shown  that  this  law  is 
generally  applicable  only  to  minerals  whose  anion  is 
oxygen  and  whose  mean  molecular  weight  is  close  to 
21.  Another  relationship,  called  Drude's  law,  which  is 
deduced  from  classical  dielectric  theory,  fits  the  data 
just  as  well  as  the  empirical  linear  law.  The  correla¬ 
tion  between  density  and  index  includes  the  minerals 
arising  from  various  combinations  of  Si02.  MgO, 

AI2O3,  Na20,  and  K2O.  An  Implication  is  that  density 
controls  certain  physical  properties  of  oxides,  inde¬ 
pendently  of  composition  or  crystal  class.  This  is 
analogous  to  the  rule  found  by  Birch  which  relates  sound 
velocity  to  density  and  holds  for  the  same  groups  of 
minerals.  (Contractor's  abstract) 
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Columbia  U.  Lamont  Geological  Observatory,  Palisades, 

N.  Y. 

LATTICE  DYNAMICS  IN  GEOPHYSICS,  by  O.  L. 
Anderson.  |1965]|ll]p.  incl.  diagr.- tables,  refs. 
(AFOSR-65-2926)  (AF  49(638)1355)  AD  616167 

Uncktssificd 

Also  published  in  Trans.  New  York  Acad.  Sci.  ,■  Senes 
II,  v.  27:  298-308,  Jan.  1965. 

An  arbitrary  but  useful  way  to  classify  solid  physical 
properties  is  into  the  classes  of  lattice  properties  or 
defect  properties.  In  lattice  dynamics  the  word  lattice 
indicates  lattice  properties  and  the  word  dynamics  indi¬ 
cates  the  importance  of  thermal  vibrations  of  atoms  to 
those  properties.  These  properties  are  defined  in  terms 
of  the  set  of  normal  vibrational  modes,  calculated  from 
a  model  composed  ol  discrete  masses  connected  by 
springs  in  a  large  array.  This  information  is  contained 
in  a  fundamental  diagram,  associated  with  the  particular 
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model,  called  the  frequency  vs  wave  number  diagram. 

A  lew  concIusioTiS  emerge  from  this  method  which  are 
independent  of  the  numerical  values  of  the  density  and 
velocity  diatribution  used.  R  is  clear  that  the  region  of 
(he  largest  uncertainty  in  physical  properties  is  400- 
1000  km.  It  is  shown  that  the  Debye  temperature  is  in¬ 
sensitive  to  the  density  distribution,  and  can  be  re¬ 
garded  as  known  to  within  57,  subject  only  to  drastic 
revisions  in  the  present  estimates  of  the  mean  molecu¬ 
lar  weight  of  the  mantle. 


of  and  for  MgO  and  AIjO^  reported  here,  the 
agreement  between  the  calculate  compression  and 
measured  compression  reported  in  the  literature  was 
within  0. 57  to  350  Idbars.  (Contractor's  abstract) 


Columbia  U.  Lamont  Geological  Observatory,  Palisades, 
N,  Y. 


Columbia  U.  Lamont  Geological  Observatory,  Palisades, 

N.  Y., 

AN  APPROXIMATE  METHOD  OF  ESTIMATING  SHEAR 
VELOCITY  FROM  SPECIFIC  HEAT,  by  0.  L.  Anderson. 
!l965]|3]p.  inch  diagr.  table,  refs.  (AFOSR-65-292'1) 
(AF  49(638)1355)  AO  624493  UncUssified 

Also  published  in  Jour.  Geophys.  Research,  v.  70; 
4726-T728,  Sept.  15,  1965. 

It  is  pointed  out  that  the  isotropic  shear  velocity  v  of 
inorganic  materials  such  as  of  minerals  and  rock.s  can 
be  estimated  from  low  temperature  specific  heat  meas¬ 
urements. 


Columbia  U.  Lamont  Geological  Observatory,  Palisades, 

N.  Y., 

MEASUREMENT  OF  P  AND  S  SOUND  VELOCITIES 
UNDER  PRESSURE  ON  LABORATORY  MODELS  OF  THE 
EARTH'S  MANTLE,  by  O,  L.  Anderson  and  E. 

Schrelber.  Final  rept.  Dec.  16,  1963-Dec.  15,  1965, 
Dec.  16,  1965  (  74 |p.  incl.  diagrs.  tables,  refs. 
(AFOSR-66-0576)  (AF  49(638)1355)  AD  478109 

Unclassified 


THE  BULK  MODULUS- VOLUME  RELATIONSHIP  FCHl 
OXIDE  COMPOUNDS  AND  RELATED  GEOPHYSICAL 
PROBLEMS,  byO.  L.  Anderson  and  J.  E.  Nafe.  (1965] 
[13^.  incl.  diagrs.  tables,  refs.  (AF  49(638)1355) 

Unclassified 

Published  in  Jour.  Geophys,  Research,  v.  70:  3951- 
3363rS5gri5,  1965. 

The  relationship  between  the  sound  velocity  and  density 
in  various  oxide  compounds  at  atmospheric  pressure  is 
relevant  to  problems  of  the  earth's  mterior.  Here  data 
on  elastic  constants  of  various  compounds  are  collected 
and  analyzed.  It  is  shown  that  the  bulk  modulus-volume 
per  ion  pair  relationship  for  oxide  compounds  differ  in 
a  remarkable  degree  from  that  found  for  alkali  halides, 
fluorides,  selenides,  sulfides,  and  covalent  compounds. 
It  is  showiTthat  a  change  of  volume  has  the  same  effect 
on  the  bulk  modulus  of  oxide  compounds,  whether  the 
volume  change  is  produced  by  pressure,  compositional 
variation,  phase  changes,  temperature,  or  porosity..  It 
thus  appears  that  volume  is  the  primary  viriable  af¬ 
fecting  the  elastic  moduli  of  oxide  compounds,  and  all 
other  variables  affect  the  moduli  only  insofar  as  they 
affect  the  volume  itself,  (Contractor's  abstract) 


Columbia  U.  Lamont  Geological  Observ’atoiy,  Pali.sades, 
N.  Y. 


The  techniques  of  ultrasonic  interferometry  were  used 
to  measure  the  isotropic  sound  velocities  and  their 
derivatives  for  polycrystalline  specimens  of  aluminum 
oxide  and  magnesium  oxide.  The  pressure  derivatives 
were  determined  to  4  kbars  at  room  temperature  and  at 
-78.5  C.  The  temperature  derivatives  were  measured 
at  1  atm.  The  isothermal  pressure  derivatives  of  the 
bulk  modulus  and  the  isothermal  temperature  deriva¬ 
tives  of  the  bulk  modulus  were  determined.  From  these 
data,  the  critical  temperature  gradient  fur  velocities, 
(dT  dP)^,  were  evaluated,,  and  the  velocity  bchaiior  of 
these  materials  as  a  function  of  temperature  and  depth 
in  the  mantle,  are  discussed.  It  was  found  thatf,  be¬ 


cause  (dT/dP) 


•  (dT/dP)„  ,■  they  exhibit  a  shear  ve- 
s 


locily  minimum  and  a  less  pronounced  longitudinal  ve¬ 
locity  minimum  under  conditions  likely  to  exist  in  the 
upper  mantle.  An  expression  was  derived,  employing 
the  measured  values  of  the  bulk  modulus  Bq  and  its 
pressure  derivative  Bg',  which  predicts  compression 
at  extremely  high  pressures.  Using  the  derived  ex¬ 
pression  ln(V  /V)  =  [l/B, ln(P/B  )  t  1]  and  the  values 


THE  PRESSURE  DERIVATIVES  OF  THE  SOUND  VE¬ 
LOCITIES  OF  POLYCRYSTALLINE  MAGNESIA,  by 
O.  L.  Anderson  and  E.  Schrelber.  [1965]  [8]p.  incl., 
diagr.  tables,  refs.  (AF  49(638)1355)  AD  615623 

Unclassified 

Also  published  in  Jour.  Geophys,  Research,  v.  70; 
52?r:i24ff,  Oct,  15,  1965. 

The  sound  velocities  and  the  pressure  derivatives  of 
the  sound  velocities  of  a  gem-quality  sample  of  poly- 
crystallinc  MgO  were  measured  by  the  'phase  compari¬ 
son’  technique.  The  pressure  derivatives  found  from 
experiments  at  pressures  up  to  4  kb  are  dVg/dp  = 

4.351  X  10"®  km  sec/kb  and  dVp 'dp  =  7,711  x  10”® 

km,  sec  'Wj.  Arguments  are  presented  which  indicate 
that  these  pressure  derivatives  hold  up  to  at  least  100 
kb.  These  values  yield  a  vanishingly  small  value  of 
the  pressure  derivative  of  Poissoi 's  ratio.  The 
GrOiieisen  coiisiants  of  the  shear  and  longitudinal  modes 
are  calculated,  from  which  the  acoustic  GrCineisen 
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constant  is  estimated  to  be  1. 60.  This  agrees  very  well, 
with  the  Griineisen  constant  obtained  fro:n  thermal 
properties.  (Contractor's  abstract) 
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C-'’  .ibia  U.  Lamont  Geological  Observatory,  Palisades, 
i. 

TWO  METHODS  FOR  ESTIMATING  COMPRESSION  AND 
SOUND  VELOCITY  AT  VERY  HIGH  PRESSURES,  by 
j.  L.  Anderson.  [1965]  [7]p.  incl.  diagrs.  table,  refs. 
(AF  49(638)1355)  AD  623759  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sci. ,  v.  54:  667- 
673,  Sept.  1965. 

Precision  sound  velocity  measurements  made  at  rela¬ 
tively  low  pressure  (less  than  10  kilobars)  can  be  used 
to  estimate  sound  velocity  and  volume  compression  at 
very  high  pressures.  If  the  parameters  of  a  continuous 
analytic  function  are  sufficiently  accurately  determined 
at  low  values  of  the  independent  variable,  the  function 
may  be  evaluated  at  high  values  of  the  independent  varia¬ 
ble,  the  function  may  be  evaluated  at  high  values  of  the 
independent  variable.  Consequently,  only  materials 
undergoing  compression  without  phase  change  are  treated. 
What  is  new  is  the  presentation  of  2  functions  suitable 
for  representing  volume  dependence  upon  pressure  (com¬ 
pression  curves)  and  the  evaluation  of  the  parameters  in 
these  functions  from  acoustic  data  taken  at  low  pressures 
but  with  high  precision.  The  parameters  are  the  bulk 
modulus  and  its  higher  derivatives. 


773 

Columbia  U.  Lamont  Geological  Observatory  [Palisades, 

N.  Y.  1 

THECRtTlCftL  SEISMOGRAMS  OF  SPHEROIDAL  TYPE 
ON  THE  SURFACE  OF  A  HETEROGENEOUS  SPHERI¬ 
CAL  earth,  by  T.  Usam-.,  Y.  Sato,  and  M.  Landisman. 
[1965]  [20lp.  incl.  diagrs.  tables.  (AFOSR-66-1281) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-62-303  and  National  Aeronau¬ 
tics  and  Space  administration)  AD  634557 

Unciassil  icd 

Also  published  in  Pull.  Earthquake  Research  Inst.  ,.  v. 

f."*  '64r:6e(r,;  1955. 

Theoretical  seismograms  for  motion  of  spheioidal  type 
on  a  Gutenberg-Uullen  A'  earth  model  have  been  com-, 
ouied  '  Y  superposition  of  normal  inodes.  Contributions 
(ri  111  In  o-sc illations  having  periods  oetween  one  minute 
aii('  .me  hour  and  from  the  fundamental  to  the  tenth  radial 
■..ixle  have  been  included.  Surface  waves  attributed  to 
the  lirst  three  lartial  modes  appear  clearly  on  the  theo- 
reti,  al  seibinogranis.  Those  of  the  first  mode  are  coni-, 
mon  on  obserntinnal  seismograms..  Waves  retlected 
from,  transmitted  through  and  diffracted  ai  ound  the 
core,  are  also  evident  on  the  theoietical  seismogram. 
The  arnva'.  time  nf  these  and  other  body  wave  plvises 
•■'tr  s  well  with  thi  oretical  arrival  tunes  computed  by 
the  ray  metlrxi  fc-.'  the  same  earth  model. 


774 

Columbia  U.  Lamont  Geological  Observatory,.  I*alisades, 

N.,  Y, 

SUPPORT  OF  VISITING  SEISMOLOGISTS,  by  J.  T 
Kuo.  Final  rept.  Mar.  1,  1962-Aug.  31,.  1965  Sept 
1,.  1965,  8p.  incl.  diagr.  (AF  AFOSR-62-303) 

AD  624453  Unclassified 

During  the  past  three  years,  nine  years,  nine  visiting 
seismologists  from  Japan,  England  and  Denmark  have 
been  working  either  jointly  with  the  Lamont  seismologv 
staff  or  individually  on  many  important  problems  A.s 
a  result  of  their  research  progress  was  made  ui  the 
following  areas.  (1)  earthquake  predict  ion- -coii.sideri’ig 
earthquakes  as  statistical  events  in  a  stiv.'tui.-.iic  prociss. 
(2)  a  more  detailed  nnderslandiug  of  the  travel  times 
of  body  waves  through  North  America  for  both  nuclear 
explosions  and  earthquakes,  (3)  extending  the  theoreti-- 
cal  investigation  of  wave  propagation  through  compli¬ 
cated  structures,,  such  as  a  corrugated  interface  and  a 
medium  with  a  hyperbolic  type  of  interface,  and  (4)  a  de¬ 
tailed  understanding  of  the  dissipation  factor  I  Q  both 
in  the  upper  and  the  lower  mantle  and  in  the  core.  These 
findings  are  closely  related  to  the  problems  of  location 
of  seismic  events  and  of  differentiation  of  explosions 
from  earthquakes. 
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Commonwealth  Scientific  and  Industrial  Research 
Organisation.  Dlv.  of  Physics,  Sydney  (Australia). 

THERMAL  EXPANSION  AT  LOW  TEMPERATURES  OF 
HEXAGONAL  METALS,  Mg,,  In  AND  Cd,  by  R  D. 
McCammon  and  G,  K.  White.  |1965||10lp.  incl  diagrs 
table,refs.  (AF06R-65-I927)  [AF  AFOSR-62-3911 
AD  626891  Unclassified 

Also  published  in  Philos.  Mag. v.  1 1  ■  1125-1134,. 

June  1965, 

Measurements  were  made  between  2  and  30  K  of  the 
linear  thermal  expansion  of  single  crystals  of  Mg,  7.n 
and  Cd,  both  parallel  f  )  and  normal  (i)  to  the  hex,id 
axis.  Values  were  obtained  at  liquid  oxygen  tempera¬ 
ture  i  and  at  room  temper.iture  winch  agree  with  previ¬ 
ous  data  for  Mg,  the  linear  coefficient  o  is  lirger 
than  m  below  30  K,  and  at  the  lowest  tempeiatures 

(  10  K)  a  •  (O.SgT  ♦  0.021T^)  X  10'®  X'*  and 

(1.  2,T  t  0.  036T®)  X  10'®  K”',  the  GrUneisen  iwranie-- 
5 

ter,,  y.  remains  between  1.  4  and  1.  5.  In  <,n,  n  i  is 
negative  between  8  and  70  K;  o  is  always  positive  and 

increases  very  rapidly  between  10  and  40  K.  Gamma 
has  a  value  of  2.  0  at  room  teniperaiui  e  and  below  10  K 
but  lias  .1  maximum  of  about  2.  8  al  h  i5.  for  Cd,  q  ^ 
is  negative  from  5  to  40  K,  but  below  this  a  posPive 
lei'iii,  .issuiiieu  to  be  due  tu  the  electi  ic  .  -11  t-doim- 

nates,  o  vai  les  with  temperature  niut,  '  nne 
Gamma  is  ab  ml  2.  3  it  high  and  low  tempeiatures  and 
reaches  a  maximum  of  3.  4  at  0  15.  (Coniractoi 's 
absiract) 
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Coinnujiiwealth  Scientific  and  Industrial  Research 
Organi nation.,  Div..  of  Physics,  Sydney  (Australia). 

THE  THERMAL  EXPANSION  OF  ALKALI  HALIDES  AT 
LOW  TEMPERATURES,  by  G.  K.  White.  (1965)  (14|p. 
incl.,  diagrs.  tables,  refs.  (AfOSR-65-2549) 

|Ai  AFOSR-62-3911  AD  627622  Unclassified 

Also  published  in  Proc.  Roy.  Soc.  (London),  v.  286A: 
204-217,  June  22,  1965. 

Linear  thermal  expansions  of  8  alkali  halides  have  been 
determined  at  liquid  oxygen  temperatures  and  at  tem¬ 
peratures  from  30  down  to  2  K.  For  temperatures 
T  6  20,  where  6  is  the  Debye  temperature,  the  expan¬ 
sion  coefficients  are  well  re^  .sented  by  o  =  AT’l  + 
rsT^.  Values  are  reported  for  the  GrUneisen  parameter 
V  --  3aV  C\,  where  C/  V  is  the  heat  capacity  per  unit 
volume  and  \  is  the  compressibility.  For  CsBr  (b.  c.  c. 
Mructure)  y  appears  to  be  nearly  independent  of  tem¬ 
perature,  with  a  value  of  2-  0  but  for  the  other  crystals, 
which  have  the  rock-salt  structure,  the  parameter  y 
vanes  with  temperature,  chiefly  between  0,^10  and  0-  5.. 
At  room  temperature,  >  Ues  between  1-  45  and  1-  7  but  at 
low  temperature  this  generally  decreases  to  a  value  Vq 

whicn  IS  -  -0, 1  for  Rbl,  »  0.  3  for  KCl,  KBr  and  KI  and 
'  1. 0  for  NaCl  and  Nal.  LiF  does  not  show  this  decrease, 
yg  being  1,7.  The  values  observed  for  yg  are  compared 
with  those  calculated  from  clastic  constants  and  their 
pressure  derivatives  and  the  general  behavior  of  y(T)  is 
observed  to  coiifor.m  qualitatively  in  the  predictions  of 
simple  theoretical  models  of  Born,,  Blacknun  and  Bar¬ 
ron.  (Contractor's  abstract) 
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Cm  jiionwealth  Scientific  and  Industrial  Research 
Oigamz.ition.  Div  of  Physics,  Sydney  (Australia). 

THERMAL  EXPANSION  OF  GERMANIUM  AND  SILICON 
AT  LOW  TEMPERATURES,  by  R.  H.  Carr,  R.  D. 
McCammonand  G.  K.  White  |1965|[7|p.  incl  diagrs. 
table,  refs.  tAF06H-65-2557)  [AF  AF06R-62-391  ] 

AD  628423  Unclassiiied 

Also  published  in  Philos.  Mag.,  v.  12'  157-163,' July 
1965. 

The  linear  ex|\insion  coefficients  (n)'  of  silicon  and  ger¬ 
manium  are  reporlea  at  temperatures  down  to  0  50. 

At  temiieraturis  below  16  K,  the  ex|iansion  coefficients 
ai  e  very  small  but  are  positive  and  hence  the  GrUneisen 
iwraiueter  y  3nVK  C  (K  is  the  bulk  moduius  and  C  V  is 
heat  capacity  per  unit  voluiiiel  is  positive.  At  T  8  15, 

V  ha.s  a  minimum  value  of  -0.  1  for  germanium  and  .-0.42 
lor  silicon.  At  higher  temperatures  n  and  y  become  pose 
live  and  agree  with  d.at.i  ol  Gibbons,  Individual  y-values 
loi  the  transve'-se  acoustic  modes  must  be  reduced  con- 
.-.idei  .ihlv  by  ai.spersion  to  account  for  the  deep  minimum 
111  i(T),  (Contractor's  abstract) 


Commonwealth  Scientific  and  Industrial  Research 
Organization.  Div,  of  Physics,  Sydney  (Australia). 

THERMAL  PROPERTIES  OF  SILICA  AT  LOW  TEM¬ 
PERATURES,  byG.  K.  White  and  J.  A.  Birch.  [1965] 
(5jp.  incl.  diagrs.  table,  refs.  (AFOSR-65-2558) 

[AF  AF06R-62-391}  AD  828424  UnclassUied 

Also  published  in  Phys.  and  Chem.  Glasses,  v,  6-  85- 
89,  June  1965., 

At  temperatures  below  20'  K,  the  magnitude  of  the  nega¬ 
tive  thermal  expansion  of  vitreous  silica  is  reduced  by 
about  10^  with  increase  in  fictive  temperature  from  1000 
to  1400  C.,  A  much  greater  reduction  of  2  to  4  times  is 
produced  by  fast  neutron  irradiation  (5  x  10^®  nvt).  Cor¬ 
responding  changes  in  density  and  the  heat  capacity  (ob¬ 
served  at  low  temperatures)  also  occur.  The  negative 
expansion  and  other  'anomalous'  properties  appear  to 
have  a  common  origin  in  view  of  the  parallel  changes  in 
these  properties  which  occur  with  heat  treatment,  irra¬ 
diation,  and  network-filling  additives.  Lcw-frequency 
transverse  optical  modes  of  vibration  seem  to  be  re¬ 
sponsible  but  it  is  puzzling  that  the  anomalous  behavior 
persists  at  such  low  temperatures  (--  2°K).  (Contrac¬ 
tor's  abstract) 
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Commonwealth  Scientific  and  Industrial  Research 
Organization.  Div.,  of  Physics,  Sydney  (Australia). 

THERMAL  EXPANSION  OF  MAGNETIC  METALS  AT 
LOW  TEMPERATURES,  byG.  K.  White.  il965][nlp. 
incl.  diagrs.  tables,  refs.  (AFOSR-65-2590) 

|AF  AFOSR-62-3911  AD  629558  Unclassified 

Also  published  in  Proc.  Phys..  Soc.  (London),  v.,  86: 
r59-l65,  JulyT965. 

Measurements  have  been  made  from  2°  to  39'K  and  60" 
to  90  K  of  the  thermal  expansion  of  iron,  cobalt  and 
nickel,  which  show  that  the  GrUneisen  parameter  yj 

for  the  lattice  decreases  sligntly  at  low  teirperatiires 
and  that  the  electronic  parameter  yg  (calculated  from 
the  ratio  of  the  electronic  contributions  to  expansion 
and  heat  capacity)  is  about  2.  2.  Similar  measurements 
below  30  K  on  or-manganese,  chromium,  face-centered 
cubic  iron-nickel  (35-50'fi  Ni)  alloys  and  Feg.  5  Mng.  5 
indicate  a  negative  term,  proportional  to  T,  in  the  ex¬ 
pansion  coefficient.  This  is  particularly  large  in  Invar 
and  in  o-manganese.  For  y-manganese  (+  15%  Cu),  no 
negative  term  is  observed  in  the  expansion.  Results 
are  discussed  in  terms  of  electronic  and  magnetic  con¬ 
tributions  (Contractor's  abstract) 
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Communication  Research  Inst. ,,  Miami,  Fla. 

VOCAL  MIMICR/  IN  TURSIOPS-  ABILITY  TO  MATCH 
NUMBERS  AND  DURATIONS  OF  HUMAN  VOCAL 
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BURSTS,  byj.  C.  Lilly.  [1965]  [2]p.  uicl.  diagrs. 
(AFOSR-65-1513)  (Sponsored  jointly  by  Air  Forte  Office 
of  Scientific  Research  under  fAF  AFOSR-63-415]  and 
National  Institutes  of  riealtii)  AD  623492 

Unclassified 

Also  publisiied  in  Science,  v.  147:  300-301,.  Jan.  15, 

lleBT'  ” 

In  addition  to  its  normal  underwater  sonic  comnunnca' 
tion  path,  tne  dolpiun,  Tursiops  truncatas,  can  be  trained 
to  emit  sounds  from  tlie  blow-nole  opened  n.  air.  By 
proper  rewarding  and  evocative  tecninques,  sucn  vocal 
emissions  can  be  changed  from  the  natural  patterns. 

One  sucn  group  of  new  soai.ds  is  said  to  resemble  the 
human  voice.  Aspects  of  these  sounds  which  are  physi¬ 
cally  determinable,  specifiable,  and  demonstrable  are 
the  similarities  in  numbers  of  bursts  of  soujid  emitted 
by  man  and  dolphin  and  in  durations  of  successive  emis¬ 
sions.  In  927  of  the  exchanges  the  number  of  bursts 
emitted  by  Tursiops  equailed,  *  1 ,  the  number  just  pre¬ 
viously  emitted  by  a  man  in  sequences  of  1  -  10  bursts. 
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Computer  Usage  Co. ,  Inc. ,  Palo  Alto,  Calif. 

STRATEGIES  OF  FUNCTION  DECOMPOSITION  FOR 
ARTIFICIAL  INTELLIGENCE,  VOL.  II,  by  D.  G.  Willis. 
[Final  rept.  1  Sept.  1964-June  1965.  July  1,  1965,  152p. 
Incl.  diagrs.  tables.  (AFOSR-65-1612)  (AF  49(6.38)- 
1454)  AD  620186  Unclassified 

Preliminary  results  are  reported  1 1  13  research  notes 
on  strategies  of  function  decomposition  solely  from  ob¬ 
servations  of  inputs  (variable  cojifigurations)  and  cut- 
puts  (function  values).  The  classes  of  functions  to  which 
the  results  apply  include  discrete,  finite,  deterministic 
functions  as  well  as  arbitrary  close  discrete  aporoxima- 
tions  to  continuous  functions  of  continuous  variaoles. 
Non-deterministic  (i.  e.  ,  probabilistic' and  sequential 
(i.  e. ,  finite  automata)  functions  are  not  included.  The 
research  notes  consider  (a)  decomposition  costs  and  the 
equivalence  of  all  measures  of  cost  or  complexity,  (b) 
the  detection  of  economical  decompositions;  and  (c)  gen¬ 
eralizing  properties  of  economical  decompositions  Ef-- 
ficient  procedures  are  suggested  for  detecting  economi-, 
cal  non-eomposite  decompositions  of  any  given  partial  or 
total  discrete  function  solely  from  input  and  output  ob¬ 
servations.  Composite  decompositions  become  tractable 
when  enough  is  known  or  properly  conjectured  about 
their  sub- functions. 


Connecticut  U.  Dept,  of  Physics,  Storrs. 

CHARGE-STATE  CORRELATIONS  IN  Ar*-Ar  COLLI¬ 
SIONS,  by  E.  Everhart  and  Q  C.  Kessel.  |1965||3|p. 
tncl.  diagrs.  (AFOSR-65-2811)  (Sponsored  jointly  by 
Air  Force  Offu  e  of  Scientific  Research  under 
[AF  AFOSR-f)5-805 1  and  Army  Research  Office  (Durliam)) 
AD  614545  Unclassilitd 

Also  published  in  Pm  ,  Rev.  Ltr.s, ,  v.  14.  24'''-249,  Feb 

22','  1985:  ' 


Single  collisions  of  Ar*  on  Ar  at  25  to  150  kev  were 
studied  using  a  coincidence  scattering  device.  For  the 

reaction  Ar*  +  Ar  •  Ar"’*  i  (ni  *  n  -  l)e,  the  charge 
states  m  and  n  of  both  jiartieles  from  the  same  large- 
angle  collision  were  determined  The  probabilities  ol 
observing  ni  and  n  in  coincidence  were  found,  and  the 
inelastic  energy  loss  for  the  (ni,  n)  reaction  was  deter¬ 
mined.  No  correlation  between  m  and  ii  was  found,  and 
an  interpretation  of  the  observations  was  de\ eloped 
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Connecticut  U.  Dept.,  of  Physics,  Storrs. 

THREE  DISCRETE  0  VALUES  I.S  Ai  '-Ar  COLLISION 
(Abstract),  by  Q.  C.  Kessel, :  .\  Russek,  and  E 
Everhart  (19651  |3lp,  iiicl  diagrs  refs  (AFOSR- 
65-2829)  (Sponsored  jointly  by  An  Force  Office  ol  Si  i- 
er.tific  Research  under  |AF  AFOSR-65-8051  .iiid  Ar  ii\ 
Research  Office  (Durham))  AD  617801 

UiicLissiliiil 

Presented  at  meeting  of  the  Amer  Phys.  Soi  , 
Washington,  D.  C. Apr.  26-29,;  1965. 

Alsojjublished  in  Pliys.  Rev.  Lli  s  ,  v  14  484-48b, 

Mar.,  29,,  1965,  ~ 

i^.stract  published  in  Bull  Amer  Plus  Soi  ,  Sei  n - 
II,  V,  iO-  459,,  Apr  26,,  1965. 

In  certain  Ar’  on  Ar  collisions,  in  p,irliculai  loi  25-kii 
scattering  at  16  and  otlier  collisions  liaiing  ilie  -.tim 
disUnce  of  closest  approach,  3  disci  ete  i  dues  exisi 
for  the  inelastic  energy  loss  0.  roughh  CO,  380,,  a  id 
610  ev,.  all  ±  20  ev  Using  coincide  it  e  methods,  il  ■*,is 
shown  that  the  1st  and  3rd  Q  values  con  espond  to  i  m  mi- 
where  the  distribution  after  collision  among  tlie  clniiia 
stalls  ol  one  particle  is  uncorrclaled  willi  the  iluiige 
state  of  the  other  particle,  Howtver.,.  tor  the  2nd  C 
value,  the  charge-state  distributions  are  lound  to  be  coi  -; 
relati'd.  The  data  are  consiste.it  with  a  mixlel  whei  cm 
there  are  only  2  intermediate  atomic  (perhaps  autoinm- 
zation)  levels,  A  -  50  and  B  -  310  ev  appeal  ing  in  e,ii  li 
atom  after  collision  Tlie  three  Q,  v,ilues  ton  espond  to; 
2A,  A  t  B,,  and  2B,  respectively  ApixireiPlv  level  B 
begins  to  appear  when  the  L  shells  of  the  2  argons  iiitei  - 
penetrate  during  the  collision 
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Connecticut  U.  Dept,  of  Physics,  ,Slori  s. 

WIDTHS  OF  Q-DISTRIBUTIONS  I.S  Ar*  ON  Ar  COLI.I- 
SIO.NS  (.Abstract),  by  E.  Evertiart  .i  .d  (J  Kt  ss,-!  11965! 

|l|p.  |AF  ArOSR-65-805!  Unclassilietl 

Published  in  Fourth  Intel  n.it'1.  Conf  on  Physics  ol 
Electronic  and  \tomie  Collisions,  Al'siracis  ol  Papns, 
Laval  U  ,•  Quebec  (Caiuiia)  (Aug  2-6,  1965),  NewYoik, 
Science  Bookcrafters,  Inc.  ,,  1 1965|  p  287. 

Large-angle  .single  collisions  of  Ai  *  ions  on  Ai  tiigils 
have  been  studied  at  25  kev  using  a  eoinekleiiee  sealii  ; 
ing  apparatus,  in  these  violent  colli.,ions  theie  is 
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t<iubiderable  interpenetration  of  the  2  atoms  such  that 
ihe  L- shells  overlap  in  some  cases.  Recent  theories 
luie  described  conflicting  models  of  the  mechanism  of 
^  the  interaction.  With  the  data  obtained  using  a  coinci- 
dmce  scattering  apparatus  and  the  recent  measure¬ 
ments  designed  to  measure  this  distribution  more  accu- 
i.itely,  it  should  be  possible  to  resolve  some  of  the  dif- 
lei  ences  between  these  models.  (Crntractor's  abstract, 
modified) 
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C’oikC.  Coll.  (Ireland)l 

THE  -  -METHOD  FOR  AEOLOTROPIC  RECTANGULAR 
A.NDSKEW  PLATES,  by  P.  M.  Quinlan.  11965)  (36|p 
incl  diagrs.  table.  (AFOSR-65-2437)  (AF  EOAR-61-4) 
AD  632221  Unclassified 

.Also  published  in  Proc.  Roy.  Irish  Acad.  ,  v  64A:  49- 
84,  Mar.,  1965. 

For  .ibstract  see  item  no.  716,  Vol  6.. 
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■oiK  U.  Coll..  (Ireland). 

rillN'  ELASTIC  PLATES  AND  SHELLS,  PILE  GROUPS, 
M.AGNETIC  FILMS  AND  NON-LINEAR  BENDING,  by 
P.  .M.  Quinlan.  Fintil  rept.  Mar.  15,  1965,  8p. 
(AFOSR-65-073a!:  (AF  EOAR-63-21),  AD  615440 

UiicUssified 

I'his  research  is  a  continuation  of  the  study  of  thin  elas- 
lie  shells  through  the  use  of  double  Fourier  senes,;  us¬ 
ing  Dii.ic  delta  functions  suninied  to  a  single  series.  It 
lAteiids  earlier  work  on  rectangular  plates,,  taking  ex- 
ainplis  from  acroeLasticity,  and  investigates  general 
I  qu.itions  or  equilibrium  of  a  thin  plate.  Included  are 
I  on.siderations  of  non-constant  curvature  in  the  case  of 
Hie  iHiiding  and  buckling  of  shallow  shells  of  revolution. 


■'Ilk  U.  Coll.  (Ireland). 

niE  '-METHOD  FOR  RECrANGULAR  PLATES,  by 
P.  \I  Quinlan.  [1965||25i  iiicl.  diagrs.  tables. 
(AKOSR-66-0211)  (AF  EOAH-63-21 )  AD  630448 

Unclassified 

.Also  iiublished  111  Proc  Roy.  Soc.  (London),  V.  288A' 
;)71-395.  Nov.  1965. 

A  cuinpi'eheiisive  method  is  presented  foi  the  nunierital 
soluiion  of  the  reetangul.'r  plate  prolilcni  under  a  wide 
i.inge  of  lo,idiiig.s  and  bound.iry  conditions.  A  iwrticular 
iiil.gial  in  obt.iiiieii  as  a  double  Fourier  sine  series, 
whiili  IS  the  comolete  solution  when  the  plate  is  simply 
supporle-d  with  all  edges  in  the  s.inie  horizontal  plane 
I'his  IS  suniined  to  a  highly  convergent  single  series  of 
neg.itivc'  exponenlials  in  Ihe  plate  variables.  The  neces- 
saii  c.ik'ulus  for  differentiation  and  integration  is  es- 
t.iblislied,.  from  which  the  jiarticular  slopes,  monients 


and  shears  follow  whether  for  concentrated  or  line 
loads  or  loads  distributed  uniformly  over  polygonal  re¬ 
gions.  By  treating  a  concentrated  moment  as  a  force- 
pair,;  this  case  is  deduced  from  that  for  a  concentrated 
load.  The  necessary  complementary  functions  and  the 
ensuing  simultaneous  equations  are  formulated  in  a 
manner  suited  to  programming  for  an  electronic  com¬ 
puter.,  A  master  program  for  rectangular  plates  has 
been  developed  in  mercury  autocode  at  the  university  of 
Sheffield.  An  illustrative  example  is  included  of  a  con¬ 
centrated  moment  acting  on  a  fully  fixed  rectangular 
plate.  (Contractor's  abstract) 
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Cork  U.  Coll.  (Dept,  of  Electrical  Engineering)  (Ireland). 

A  TRANSISTORIZED  RATIO  AMPLIFIER  EMPLOYING 
THE  PRINCIPLE  OF  ELAPSED  TIME  COMPUTATION, 
bv  A.  A.  Cremin  and  M.  C.  Sexton.  (1965)  (2)p.  incl. 
illus.  diagrs.  (AFOSR-66-0377)  (Sponsor^  jointly  by 
.Air  Force  Office  of  Scientific  Research  under  AF  EOAR- 
65-46  and  English  Electric  Valve  Company,  Ltd. ) 

AD  630223  Unclassified 

Also  published  in  Electron.  Eng. ,  v.  37-  747-748, 

Nov.  19^. 

A  description  is  given  of  an  analogue  circuit  suitable  for 
obtaining  the  ratio  of  2  time-varying  input  signals.  The 
method  involves  the  use  of  elapsed  time  (time-base)  cir¬ 
cuits  to  generate  sampling  frequencies  considerably 
higher  than  the  input  signal  frequencies  thereby  produc¬ 
ing  an  essentially  continuous  output  signal  proportional 
to  the  input  ratio.  (Contractor's  abstract) 
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Cork  U.  Coll.  Dept,  of  Electrical  Engineering  (Ireland). 

FREQUENCY-MODULATED  TECHNIQUE  FOR  THE 
STUDY  OF  THE  TONKS-DATTNER  RESONANCES,  by 
A.  A.  Cremin  and  M.  C.  Sexton.  |1965]|2)p.  incl. 
diagrs.  (AFOSR-66-1547)  (Sponsored  jointly  by  Air 
Force  Office  of  fcienlilic  Research  under  AF  EOAR- 
65-46  and  English  electric  Valve  Company,  Ltd  ) 

AD  639831  Unclassified 

Also  published  in  Electron.  Ltrs. v.  297-298, 

Dec.  r965r 

A  new  method  of  observing  the  resonance  spectrum  of  a 
pkisma  column  irradiated  by  microwave  energy  is  de¬ 
scribed.  Using  a  frequency-swept  backward-wave  os¬ 
cillator,;  the  resonances  arc  observed  as  a  function  of 
frequency  under  constant  plasma  conditions.  (Contrac¬ 
tor's  abstract) 
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Cornell  Aeronautical  Lab. .  Inc  ,  Buffalo,  N  Y 

CATALYTIC  RECOMBINATION  IN  STEP- FUNCTION 
FLOWS  OF  ATOMIC  OXYGEN,,  by  A..  L.  Myerson. 
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Final  rept..  Jan.  1965  [25jp.  incl.  illus.  diagrs.  lables, 
refs.  (AFO6R-65-0125)  (AF  49(638)782) 

Unclassified 

The  research  provided  a  new  understanding  of  the  time- 
dependent  thermal  behavior  of  various  metallic  surfaces 
to  recombination  heating  caused  by  step  function  or  pulsed 
flows  of  atomic  oxygen.  Solutions  for  the  absolute  value 
of  surface  recombination  efficiency  and  the  diffusion 
layer  mass  transfer  of  a  cylindrical  probe  in  Oscen  flow 
were  obtained.  A  purely  mathematical  solution  to  this 
flow  is  also  underway..  A  theoretical  analysis  was  made 
of  the  effect  of  pressure  gradient  on  a  chemically  frozen 
boundary  layer.  Relationships  were  obtained  between 
surface  recombination  heating  and  pressure  gradients  in 
the  boundary  layer  for  both  relatively  noncatalytic  and 
highly  catalytic  surfaces. 
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Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N.  Y.. 

MECHANISMS  OF  SURFACE  RECOMBINATION  FROM 
STEP- FUNCTION  FLOWS  OF  ATOMIC  OXYGEN  OVER 
NOBLE  METALS,  by  A.  L.  Myerson.  (19651  (7tp.  ind- 
Ulus,  diagrs.  table,  refs.  (AFOSR-65-1711)  (AF  49- 
(638)782)  AD  627487  Unclassified 

Also  published  in  Jour..  Chem.  Phys. ,  v.  42'  3270- 
3276,  May  1,  1965. 

Surface  recombination  on  4  noble  metals  and  titanium 
dioxide  has  been  studied  in  flows  containing  a  step-func¬ 
tion  increase  In  oxygen  atom  concentration.  This  has 
been  accomplished  by  means  of  thin  film  heat-transfer 
techniques  using  catalytic  and  noncatalytic  films.  It  is 
shown  that  silver,  gold,  platinum,  palladium,  and  tita¬ 
nium  dioxide  all  have  the  same  small,  but  significant, 
catalytic  efficiency  during  the  first  50  or  so  msec  of 
their  initial  exposure  to  atomic  oxygen  but  tliat  oxides  are 
quickly  formed  on  the  metal  surfaces  which  determine 
the  catalytic  ability  during  succeeding  exposure.  In  some 
cases,  these  oxides  are  unstable  and  quickly  converted  to 
other  oxides  of  different  catalytic  efficiency  which  deter¬ 
mine  the  final  catalytic  properties  of  the  metal.  It  is 
also  shown  that  the  better  recombination  catalysts  are 
those  for  which  the  average  metal-oxygen  bond  energies 
of  the  oxides  are  weaker.  (Contractor's  abstract) 
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Cornell  Aeronautical  Lab.  ,■  Inc. ,  Buffalo,  N.  Y.. 

MOLECULAR  INTERACTIONS  AT  HIGH  TEMPERA¬ 
TURES,  by  G.  T.  Skinner.  Final  rept.  Jan.  1965,  41p. 
incl.  illus.  diagrs.  refs.  (AFO6R-65-0127)  (AF  49- 
(638)793)  Unclassified 

The  objectives  of  this  research  were  to  measure  collision 
cross  sections,  for  application  to  calculations  of  trans¬ 
port  properties,  and  to  measure  surface  accommodation 
coefficients.  An  apparatus  was  developed  which  is  capa¬ 
ble  of  producing  a  beam  at  the  theoretically-predicted 
limiting  intensity.  It  was  found,  by  means  of  repeated 


experimentation,  that  there  can  be  a  utilization  of  the 
shock-tube-driven  beam  for  both  collision  cross-section 
nieasureiiients  and  surface-interaction  studies 
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Cornell  Aeronautical  Lab. ,  Inc. ,.  Buffalo,  N.  Y. 

EXPERITJENTAL  STUDY  OF  THE  COLLIMATION 
PROBLEM  IN  A  HIGH-INTENSITY  MOLECULAR  BEAM., 
by  G.  T.,  Skinner  and  J.  Moyzis.  |1965||7lp  incl 
diagrs.  refs.  (AF  49(638)793)  Unclassilied 

Published  in  Phys.  Fluids,  v.  8  452-458,;  Mar.  1965 

The  discrepancy  between  the  experimentally  observed 
beam  intensities  obtained  with  nozzle  sources,  and  the 
intensities  predicted  by  the  inviscid  theory  is  generally 
attributed  to  viscous  effects  upstream  of  the  "skimmer  " 
Experiments  are  described  which  show  the  scattering  of 
a  1.2-ev  nitrogen  beam  downstream  of  a  "skimmer"  or 
collimator.  Such  scattering  can  only  result  from  colli-, 
sions  with  slow  molecules,  traveling  with  the  beam, 
coiiu.'i;'  from  the  viscous  region  upstream.  Elimination 
of  this  scattering  was  accomplished  by  limiting  the  radi-- 
al  extent  of  the  flow  field  approaching  the  "skimmer,," 
and  beams  were  obtained  having  the  tlicoreticallv  avail¬ 
able  intensity. 
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Cornell  Aeronautical  Lab. ,;  Inc  ,  Buffalo,  N.  Y. 

HIGH  TEMPER.4TURE  PHENOMENA  IN  HYPERSONIC 
FLOWS,  by  A  Hertzberg.  Final  rept  ,Iaii.  1965,  18p. 
incl.  illus.  diagrs.  refs.,  (AFOSn-65-0212) 

(AF  49(638)952)  Unclassified 

The  objective  of  this  study  was  to  investigate  aerody¬ 
namic  problems  encountered  in  the  hypersonic  flight 
regini'.  By  means  of  experimental  research  in  a  hy¬ 
personic  shock  tunnel,,  some  definitive  experimental 
data  on  the  thermocheniical  nonequilibrium  occurring 
in  nozzle  expansion  of  high  temperature  air  was  calcu¬ 
lated.  Several  fmdings  on  the  effects  of  low  den"ity  on 
pressure  are  given. 
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Cornell  Aeronautical  Lab. ,  Inc.  ,  Buffalo,  N..  Y. 

EXPERIMENTAL  STUDIES  OF  LOW-DENSITY  EFFECTS 
IN  HYPERSONIC  WEDGE  FLOWS,  by  R.  J.  Vidal  and 
J.  A.  Bartz.  Dec  1965,  29p.  incl.  illus.  diagrs, 
table,  refs.  (Technical  rept  no.  AF  1500-A-2) 
(AFOSR-65-0335)  (AF  49(638)952)  AD  616898 

Unclassified 

Also  published  in  Rarefied  Gas  Dynamics,  P.  oc.  of  the 
Fourth  Infernat'l.  Symposium,  Toronto  U.  (Canada) 

(luly  14-17,  1964),  ed.  by  J.  H.  de  Leeuw.  New  Yrirk 
Academic  Press,;  v.  1:.  467-486,,  1965 


174  < 


Experimental  heat  t.-ansfer  and  pressure  data  arc  pre¬ 
sented  which  extend  from  the  classical  thin  boundary 
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layer  regime  to  near-Iree-molecule  flow  with  Knudsen 
numbers  based  on  ambient  stream  conditions  as  large 
as  5.,  These  data  are  compared  with  viscous  shock 
layer  theory  for  heat  transfer  and  with  theory  for  the 
combined  effects  of  wedge  angle  and  boundary  layer  dis¬ 
placement  to  define  the  theoretical  range  of  validity  and 
to  identify  the  low  density  departures  from  boundary 
layer  theory..  It  is  noted  that  low  density  effects  are 
first  evident  in  the  pressure  data.  It  is  concluded  chat 
the  cause  of  these  departures  cannot  be  idenitifed  with¬ 
in  existing  solutions  based  on  the  Navier-Stokes  rela¬ 
tions.  It  IS  hypothesized  that  the  departures  might  stem 
from  second-order  Burnett  molecular  effects.  (Con¬ 
tractor's  abstract) 
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Cornell  U.  (Center  for  Radiophysics  and  Space  Research) 
Ithaca,  N..  Y. 

PLANETARY  RADAR  ASTRONOMY,  by  G.  Pettengill, 
|1965|  [lllp.  incl.  diagrs.  table,  refs.  (AFOSR-65- 
1765)  (AF  49(638)1156)  AD  625980  Uncla.ssified 

Presented  at  NATO  Advanced  Study  Inst. ,  Nat'l.  Ob¬ 
servatory  of  Athens,  Cape  Soumon  (Greece)  Aug.  2-15, 
1964., 

Also  published  in  Solar  System  Radio  Astronomy,  ed.  by 
J.,’ Aarons,  "Kew  York,  Plenum  Press,  1965,  p.  401-4’ 1. 

A  leview  is  presented  of  the  development  of  radar 
astronomy  and  its  application  to  the  study  of  planetary 
orbits,  surfaces,  and  rotations.  Its  most  important  re¬ 
sult  is  an  improved  value  for  the  astronomical  unit  of 
149,  598, 000  ±  500  km.  From  the  strength  of  the  re¬ 
turned  echoes,  it  is  possible  to  exclude  the  presence  of 
substantial  amounts  of  liquid  water  on  Mercury,  Venus, 
and  Mars.  Venus  appears  to  have  the  densest  surface, 
approximately  the  same  as  for  solid  terrestrial  rocks. 
Mercury  appears  to  reflect  in  most  respects  like  the 
moon,  but  Mars  has  a  surface  reflectivity  which  is  highly 
variable  and  .ppears  to  be  correlated  with  surface  posi¬ 
tion.  The  surface  slopes  of  Venus  appear  to  be  less 
steep  than  in  the  case  of  the  moon,  while  for  Mars  they 
are  smoother  yet.,  In  the  case  of  Venus,  rotation  has 
very  reliably  been  established  to  be  247  ±  5  days  retro¬ 
grade  sidereal  with  an  axis  oriented  very  nearly  perpen¬ 
dicular  to  the  orbital  plane  of  the  planet. 


Cornell  U..  Center  for  Radiophvsics  and  Space  Research, 
Ithaca,  N..  Y. 

INCOHERENT  SCATTEF  FROM  PLASMA  OSCILLA¬ 
TIONS  LN  THE  IONOSPHERE,  by  F.  W.  Perkins,  E.  E. 
Salpeter,  and  K.  O.  Yngvesson.  |1965]3p.  incl.  diagr. 
(AFOSR-65-2267)  [AF  49t638)1156l  .AD  629337 

Unclassified 

-Ahso  published  in  Phys  I’.ev.  Ltrs. ,  v.  14:  579-581, 
Apr.  T2',  1965:  ■ 

The  incoherent  backscattering  oi  radar  pulses  (430 
me  sec)  from  the  ionosphere  between  150  and  600  km 


was  observed.  Scattering  from  weakly  damped  longitu¬ 
dinal  electrostatic  plasma  oscillations  was  detected.. 
The  observations  were  compared  with  the  predictions 
of  a  non-equilibrium  theory  which  allows  for  the  pres¬ 
ence  of  photoelectrons. 
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Cornell  U.  (Center  for  Radiophysics  and  Space  Research] 
Ithaca,  N.  Y. 

OCCULTATION  OF  TAURUS-A  BY  THE  SOLAR  CC«0- 
NA  AT  430  MC/S  IN  JUNE  1964,  by  M.  R.  Kundu. 

[1965]  2p.  incl.  diagrs.  (AFOai-65-2268)  (AF  49(638)- 
1156)  AD  629338  Unclassified 

Also  published  in  Nature  v.  205’  683-684,  Feb.  1965., 

The  radiation  from  Taurus-A  was  observed  at  430 
mc/sec  during  the  occulation  d  Taurus-A  by  the  solar 
corona  in  June  1964.  A  slight  increase  in  the  angular 
size  of  the  source  was  noted,  together  with  a  decrease 
in  its  mtensity.  These  effects  were  attributed  to  mul¬ 
tiple  scattering  of  the  radiation  at  electron  density  ir¬ 
regularities  in  the  corona.. 
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Cornell  U.  [Center  for  Radiophysics  and  Space  Research] 
Ithaca,  N.,  Y. 

LUNAR  RADAR  REFLECTIONS,  by  G.  Pettengill. 

[1965]  15p.  incl.  diagrs.  tables,  refs.  (AFOSR-65- 
2269)  (AF  49(638)1156)  AD  628197  Unclassified 

Presented  at  NATO  Advanced  Study  Inst. ,  Nat’l.,  Ob¬ 
servatory  of  Athens,  Cape  Sounion  (Greece),  Aug.  2-15, 
1964. 

Also  published  in  Solar  System  Radio  Astronomy,  ed.  by 
J  Aarons,  New  York,  Plenum  Press,  1965,  p.  355-369. 

The  radar  cross  section  of  the  moon  has  been  measured 
over  a  frequency  range  of  about  10  octaves,  stretching 
from  7.84  m  to  8. 6  mm.  Within  the  accuracy  of  meas¬ 
urement,  which  in  only  a  few  cases  exceeds  a  fac'or  of 
2,  there  is  no  significant  frequency  dependence.  The 
mean  of  all  measurements  yields  a  value  of  0. 07  of  the 
geometrical  (disk)  cross  section.  The  angular  scatter¬ 
ing  law  has  also  been  determined  over  a  wide  range  of 
frequencies,  although  the  best  measurements  appear  to 
lie  in  the  region  from  70  to  8. 6  cm.  There  is  a  marked 
frequency  dependence  both  in  the  mean  surface  slopes 
and  in  the  fraction  of  surface  which  appears  to  scatter 
roughly.  At  the  long  ir  wavelengths  the  mean  surface 
slope  is  about  1  in  7,  while  m  the  millimeter  region 
the  corresponding  value  approaches  I  in  2..  The  divi¬ 
sion  of  power  between  the  quasi-specular  peak  corre¬ 
sponding  to  normal  reflection  from  large  smooth  areas 
and  the  largely  nondirectional  scattering  from  rough 
areas  varies  from  4  to  1  (favoring  quasi-specular)  at 
68  cm  to  1  to  6  (favoring  rough)  at  0. 86  cm.  The  meas¬ 
urements  described  above  may  be  used  to  deduce  a  sur¬ 
face  dielectric  constant  of  about  3.  For  most  likely 
surface  materials  this  requires  a  bulk  density  of  about 
one-half  that  of  siliceous  rocks  typical  of  tlie  earth's 


>  175 


t 


Am  FORCE  SCIENTIFIC  RESEARCH 


surface.  This  value  is  larger  than  that  deduced  for  the 
visible  lunar  surface  and  undoubtedly  corresponds  to 
conditions  a  few  meters  below.. 


BY  NONTHERMAL  ELECTRONS,  bv  F.  Perkins  and 
E.  E.  Salpeter.  [1965]  |8l3.  incl.  refs..  (AF06R-65- 
2876)  (AF  49(638)1156)  AD  629336  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  13y:  Aj5-A62,  July 
5.  1966. 


Cornell  U.  Center  for  Radiophysics  and  Space  Research, 
Ithaca,  N.  Y. 

RADIOMETRIC  OBSERVATIONS  OF  JUPITER  AT  430 
MC/S,  byH.  E.  Hardebeck.  [19651  [Ijp.  (AFOSR-65- 
2812)  (AF  49(638)1156)  AD  629335  Unclassified 

Also  published  in  Astrpphys.  Jour. ,  v.,  141;.  8J7,  Feb. 


During  January  and  February  of  1964,  17  drift-curves  of 
the  planet  Jupiter  were  made.  The  average  black-body 
disk  temperature  for  the  observations  was  26,  700  K  t 
1300°K  (standard  error),  which  produces  a  flux  density  of 
5. 80  1  0. 28  X  10-26  watts/m2/(c/s)  at  a  distance  corre¬ 
sponding  to  a  polar  semidiameter  of  22.  75"  (4.  04  A.  U. ,- 
the  mean  least  Earth-Jupiter  distance).  This  value  falls 
in  the  range  reported  by  Drake  and  Hvatuni  (1960)  for  3 
sets  of  measurements  at  68  cm  during  1959.  The  pres¬ 
ent  observations  represent  too  few  Jovian  longitudes  for 
any  intensity-longitude  dependence  to  be  observed. 


In  a  plasma  in  thermal  equilibrium,  the  spectrum  of 
electron  density  fluctuations  that  have  a  wavelength 
longer  than  the  Debye  length  lias  a  sharp  maximum  near 
the  electron  plasma  frequency.  In  this  paper,  the  ef¬ 
fect  of  a  non-Maxwellian  electron  velocity  distribution 
on  the  spectrum  of  electron  density  fluctuations  is  com¬ 
puted  for  frequencies  near  the  electron  plasma  frequen¬ 
cy..  The  electron  velocity  distribution  is  assumed  to  be 
isotropic  but  not  necessarily  Maxwellian  and  the  effects 
of  electron-ion  collisions  are  included.  The  results 
show  how  the  presence  of  a  small  number  of  energetic 
electrons  can  enhance  the  intensity  of  the  fluctuations 
near  the  plasma  frequency,  provided  the  Landau  damp¬ 
ing  resulting  from  these  energetic  electrons  is  greater 
than  both  the  collision  damping  a  id  the  Landau  damping 
caused  by  the  ambient  electrons.  The  results  are  ap¬ 
plied  to  the  ionosphere  radar-backscatter  experiments, 
where  the  energetic  electrons  are  pliotoelectrons  pro¬ 
duced  by  solar  uv  radiation.  L.  the  case  of  the  Arecibo 
radar  experiments,  the  intensity  of  the  fluctuations 
near  the  electron  plasma  frequency  is  estimated  to  be 
enhanced  at  plasma  frequencies  greater  than  about  4  or 
5  me  sec  (Contractor's  abstract) 


Cornell  U.  [Center  for  Radiophysics  and  Space  Research  | 
Ithaca,  N,  Y. 

A  RADAR  DETERMINATION  OF  THE  ROTATION  OF  THE 
PLANET  MERCURY,  by  G.  H.  Pettengill  and  R.  B. 

Dyce.  [1965]  2p.  incl.  diagrs.  (AFOSR-65-2868) 

(AF  49(638)1156)  AD  629334  Unclassified 

Also  published  in  Nature,  v.  206:  1240,  June  19.  1965. 

Radar  observations  at  430  mc/s  with  an  aerial  gain  of 
56  dB  and  a  transmitted  power  of  2  mw  resulted  in  suf¬ 
ficient  sensitivity  to  obtain  echoes  not  only  from  the 
nearest  part  of  the  planetary  disc,  but  also  from  more 
distant  regions.  By  using  short  pulses  of  500  psec  dura¬ 
tion  it  was  possible  to  isolate  the  echo  power  from  these 
more  distant  regions,  and  to  carry  out  a  Fourier  analys  ^ 
of  their  spectral  composition.  Since  the  source  of  the 
delayed  echoes  can  quite  reliably  be  associated  with  a 
known  area  of  the  planetary  surface,  the  magnitude  of 
the  apparent  planetary  rotation  can  be  inferred  from  tha 
measured  spectra!  dispersion.  The  rotation  was  found 
to  be  direct  with  a  sidereal  period  of  59  ±  5  tlays.  The 
findings  of  a  value  which  differs  from  the  orbital  period 
mdicates  that  either  the  planet  has  not  been  in  its  pres¬ 
ent  orbit  for  the  full  period  of  geological  time  or  that  the 
tidal  forces  acting  to  slow  the  initial  rotation  have  not 
been  correctly  treated  previously. 


Cornell  U.  Center  lor  Radiophysics  and  Space  Research, 
Ithaca,  N.,  Y, 


Cornell  U.  [Center  for  Radiophysics  and  Sjace  Research) 
Ithaca,  N.  Y. 

INDEX  OF  REFRACTION  SURFACES  FOR  PLASMA 
WAVES,  byT..  Yeh  and  M.  H.  Cohen.  [1965|  19p  incl. 
diagrs.  table.  (AFO.'3R-65-2878)  (AF  49(638)1156) 

AD  628273  Unclassified 

Also  iwblished  in  Radio  Science,,  v.  69D:  539-557,. 


Surfaces  of  index  of  refraction  have  been  calculated 
for  the  4  modes  which  exist  in  a  warm  plasma,-  ignor¬ 
ing  all  damping  mechanisms.  The  surfaces  are  dis  • 
played  as  contour  diagrams.  Dispersion  curves  are 
obtained  as  profile  cuts  through  the  surfaces.  (Con¬ 
tractor's  abstract) 


Cornell  U..  [Center  lor  Radiophysics  and  Space  Research  | 
Ithaca,  N..  Y. 

ARECIBO  RADAR-RADIO  TELESCOPE-DESIGN  AND 
CONSTRUCTION,  by  T.  C.  Kavanagh  and  D.  H.  H. 
Tung.  (19651  30p.  incl.  illus.  diagrs  (AFOSR-66- 
0399)  (AF  49(638)1156)  AD  629468  Unclassified 

Also  published  in  Jour.  Construction  Div  ,  ASCE,  v 
9‘1:.'69-‘M;  May  1965. 


ENHANCEMENT  OF  PLASMA  DENSITY  FLUCTUATIONS 
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The  design  and  construction  of  the  radar-radio  teles  'ope 
at  the  Arecibo,  Puerto  Rico  Ionospheric  Observatory 
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was  described,.  The  fixed-dish  spherical  reflector  has 
an  870-lt  radius  and  a  1, 000-ft  diameter.  The  movable 
feed,  capable  of  scanning  the  sky  to  20  from  the  zenith, 
IS  mdependently  suspended  from  three  reinforced  con¬ 
crete  towers  using  steel  cables.  Rigid  specifications 
and  a  low  budget  required  the  application  of  many  ad¬ 
vanced  structural,  mechanical,  and  electronic  con¬ 
cepts.  The  site  selection,  construction  of  the  towers 
using  slip  frames,  and  erection  and  suspension  of  the 
movable  feed  are  described  in  detail.  (Contractor’s 
abstract,  modified) 
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Cornell  U.  Center  for  lladiophysics  and  Space  Research, 
Ithaca,  N,  Y. 

MOTION  OF  A  TEST  PARTICLE  IN  A  PLASMA,  by 
F.  Perkins.  (19651  f7lp.  incl.  refs.  (AfOSR-66-1443) 
(AF  49(638)1156)  AD  639876  Unclassified 

Also  published  in  Phys.  Fluids,  v.  8-  1361-1367,  Julv 

iws:.” 

The  motion  of  a  charged  test  particle  in  a  completely 
ionized  gas  without  a  magnetic  field  is  investigated. 

The  possible  trajectories  of  this  te.st  particle  are  de¬ 
scribed  by  a  distribution  function  th.it  spreads  out  in 
phase  space  as  time  increases.  A  convergent  kinetic 
equation  which  accounts  for  long-range  collective  effects 
and  short-range  collisions  in  a  consistent  manner  is  de¬ 
rived  to  describe  the  time  evolution  of  the  distribution 
function.  Expressions  for  the  energy  loss  rate  and  dy¬ 
namical  friction  are  calculated  from  appropriate  mo¬ 
ments  of  the  kinetic  equation,  and  they  show  how  the 
Coulomb  logarithm,  InA,  varies  with  the  velocity  of  the 
test  jiarticle.  The  errors  introduced  by  the  use  of  a 
convergent  kinetic  equation  are  estimated  and  these  indi¬ 
cate  that  the  kinetic  equation  method  gives  the  test  parti¬ 
cle's  diffusion  in  phase  space  only  on  coarse  grained 
*  time  and  spatial  scales.  For  the  case  of  a  fast  electron, 
the  time  scale  must  be  larg.-'  than  the  electron  plasma 
period  and  the  spatial  scale  Urger  than  e^  KT.  (Con¬ 
tractor's  abstract) 
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Cornell  U.  [Center  for  Radiophysics  and  Space  Research] 
Ithaca,  N..  Y. 

A  REVIEW  OF  RADAR  STUDIES  OF  PLANETARY  Sl'P- 
FACES,  by  G.  H.  Pettengill.  |1965l6p  incl.  diagrs. 
refs.,  (AFOSR-66-1455)  (AF  49(638)1156)  AD  638242 

Unclassified 

Also  publishe^in  Radio  Science,  v.  69D.  1617-1623, 
Dec.'f9^" 

In  recent  years,  radar  has  been  used  to  study,  the  sur¬ 
faces  of  the  planets  Mercury,  Venus,  Mars,  and  Jupiter., 
In  the  case  of  Venus,  attenuation  in  the  planetary  atmos¬ 
phere  at  short  wavelengths  has  also  been  reported.  For 
Mercury  and  Venus,  where  the  diurnal  rotation  is  diffi¬ 
cult  to  establish  by  other  means  radar  has  provided  a 
clear-cut  determination  of  the  Sidereal  periods  as  59 
and  247  days,  respectively.  Mercury  is  found  to 


possess  surface  conditions  not  unlike  those  on  the  Moon. 
Venus  appears  to  have  a  surface  considerably  denser  and 
smoother  than  the  Moon,  but  displaying  several  localized 
regions  of  scattering  enhancement..  Mars  appears 
smoother  tlian  the  other  planets,  with  a  marked  degree 
of  surface  differentiation.  Except  for  one  brief  period 
of  observatioi  in  1963,  Jupiter  appears  exceedingly  inef¬ 
ficient  as  a  reflector  of  decimetric  radio  energy.  (Con¬ 
tractor's  abstract) 
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Cornell  U.  Center  for  Radiophysics  and  Space  Research, 
Ithaca,  N.  Y., 

RADIOMETRIC  OBSERVATIONS  OF  VENUS  AND  MARS 
AT  430  MC.  S,  by  H.  E.  Hardabeck.  (1965]  (3]p.  incl. 
diagr.  (AFCI6R-66-1526)  (AF  49(638)1156] 

Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  142;  1696-1698, 
n6v7T57T965. 

Observations  of  Venus  near  the  inferior  conjunction  in 
1964  and  of  Mars  near  the  opposition  of  1965  were  made 
at  the  Arecibo  Ionospheric  Observatory  at  430  mc.'sec.. 
The  average  black-body  temperature  of  Venus  was  found 
to  be  518  ±  40  K.  No  radiation  from  Mars  was  de¬ 
tected  in  these  observations.  A  recomputation  of  results 
previously  reported  for  Jupiter  indicate  that  its  black- 
body  disk  temperature  is  28900"  K  ±  2700  K. 
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Cornell  U.  Center  for  Radiophysics  and  Space  Research, 
Ithaca,  N.  Y. 

SCINTILLATIONS  ON  THE  SMALL  DIAMETER  RADIO 
SOURCES,  by  M.  H.  Cohen.  (1965)  3p.  incl.  dUgrs. 
(AFOSR-66-1527)  (AF  49(638)1156)  AD  638229 

Unclassified 

Also  published  in  Nature,  v.  208:  277,  Oct.,  1965. 

Observations  at  the  Arecibo  Ionospheric  Observatory  in¬ 
dicate  that  irregularities  in  the  solar  wind  appear  to  be 
responsible  for  the  rapid  scntillations  on  the  radiation 
from  small  diameter  radio  sources.  Power  spectra  of 
radiometer  output  signals  of  several  snull  diameter 
radio  sources  are  discussed. 
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Cornell  U.  (Center  for  Radiophysics  and  Spact  .research] 
Ithaca,  N.,  Y. 

RADAR  ASTRONOMY,  by  G.  H.  Pettengill.  (1965|  34p. 
incl.  diagrs.  illus.  tables,  refs..  (AFClSR-66-1678) 

(AF  49(638)1156)  AD  638231  UncUssified 

Also  publish^  in  Ann.  Rev.,  Astron.  and  Astrophys. , 
v.^3-  377;T10TT965. 

A  general  review  of  radar  astronomy  is  given.  Typical 
radar  systems  are  de.scribed  and  results  cited.  Methods 
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of  determining  elements  of  orbits  and  rotation  rates  of 
planets  are  discussed.  A  proposed  test  of  the  Einstein 
theory  of  general  relativity  is  described.  Recent  results 
of  radar  observations  on  the  moon  are  summarized. 
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Cornell  U.  [Center  for  Radiophysics  and  Space  Research) 
Ithaca,  N..  Y. 

RECENT  ARECIBO  OBSERVATIONS  OF  MERCURY,  by 
G.  .d.  Pettengill.  [1965)111?.  i.icl.  diagr.  (AFOSR-66- 
1702)  (AF  49(638)1156)  AO  638230  U.'iclassified 

Also  publisiied  1 1  Radio  Science,  v.  690;  1627-1628, 

DecTTMS: 

Tne  rotation  rate  of  mercury  is  derived  from  recent  ra¬ 
dar  measurements  made  at  the  Arecibo  Ionospheric  Ob¬ 
servatory.  The  best  estimate  appears  to  be  a  sidereal 
rotation  period  of  59  i  3  days  i.i  the  direct  sense.  By 
making  use  of  short  pulses,  enough  ecno  stre  igth  was 
available  from  the  planetary  surface  to  measure  the  dop- 
pler  Irequenc /  spectrum  at  known  relative  delays. 
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Cornell  U.  (Ce  .ter  for  Radiophysics  and  Space  Research! 
Ithaca,  N.  Y. 

RECENT  ARECIBO  OBSERVATIONS  OF  MARS  A-D 
JUPITER,  byR.  B.  Dyce.  [1965)  (l]p.  incl.  diagr, 
(AFOSR-66-1709)  (AF  49(638)1156)  AO  639268 

Unclassified 

Also  published  in  Radio  Science,  v.  690-  1628-1629, 

bee,  1S65: — 

Radar  range  and  Ooppler  spectrum  measurements  of 
Mars  and  Jupiter  in  1964  a  td  1965  are  reported.  It  was 
found  that  the  radar  reflectivity  of  Mars  is  a  function  of 
longitude.  Another  finding  of  the  work  was  the  te  .dency 
tor  the  strongest  echo  strength  to  be  associated  with 
dark  regions  passing  near  the  subradar  point.  No  sig¬ 
nificant  echoes  were  reported  for  Jupiter. 
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Cornell  U.  [Center  for  Radiophysics  and  Space  Research! 
Ithaca,  N.  Y. 

APPLICATION  OF  PLANETARY  MEASUREMENTS  TO 
PLANETARY  RADIUS  AND  ROTATION  RATE  DETER¬ 
MINATIONS,  by  I.  I.  Shapiro.  [1965!  2p.  incl.  diagr. 
(AFOSR-66-1707)  (AF  49(638)1156)  AD  638225 

Unclassified 

Also  published  in  Radio  Science,  v.  69D:  1632-1633, 

Dec.  I'iSS!) 

Measurements  of  radius  and  rotation  rates  trom  radar 
observation  are  discussed.  The  rotation  rate  of  Venus 
was  found  to  be  247  ±  5  days  retrograde  with  a  rotation 
axis  inclined  at  about  85i  2'  to  the  ecliptic,  and  the  rota¬ 
tion  rate  of  Mercury  was  found  to  be  about  59  days  direct. 


813 

Cornell  U,  [Center  for  Radiophysics  and  Space  Researclil 
Ithaca,  N,  Y. 

RESULTS  OF  RECENT  INVESTIGATIO.NS  OF  JUPITER'S 
DECAMETRIC  RADIATION,  by  T.  D.  Carr,  S.  Gulkis 
and  others.  [1965!  8p.  incl,  diagrs.  refs,  (ArOSR- 
66-2683)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  AF  49(638)1156,  Army  Research 
Office  (Durham),  .National  Aeronautics  and  Space  Admin¬ 
istration,  National  Science  foundation  and  Office  of 
Naval  Research)  AD  643582  Unclassified 

AlsojjuMished  in  Radio  Science,  v,  69D;  1530-1536, 

Dec.  196J. 

The  activity  of  Jupiter’s  decametric  radiation  appe.irs 
to  be  greatest  between  5  and  10  me  sec,  but  measure¬ 
ments  made  below  10  me  see  are  subject  to  large  ion¬ 
ospheric  errors.  No  significant  change  in  rotation 
period  has  appeared  since  1960.  The  effect  of  the  satel¬ 
lite  lo  as  reported  by  Biggs  has  been  corroborated. 
Marked  variations  in  axial  ratio  with  System  III  longitude 
were  observed,  from  which  estimates  were  made  ol  the 
meridians  of  the  pules,  A  ray-tracing  study  was  made  of 
the  focusing  of  radiation  escaping  from  possible  Jovian 
field-alined  ducts.  The  effect  of  asynimetrical  stop 
zones  IS  discussed.  A  possible  explanation  of  the  influ¬ 
ence  of  lo  is  offered.  (Contractor's  abstract) 
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jCornell  U.  Center  for  Radiophysics  a.-.d  Space  Researcli, 
ItUca,  N,  Y.  I 

THE  GRAVITATIONAL  COMPASS,  by  P,  Szekercs, 
[19651  !5!p.  incl.  diagrs.  refs.  (AFOSR-66-0382) 

(AF  AFOSR-03-321)  AD  630231  Unclassified 


Also  published  m  Jour,  Math. 
Sept. 


Phys. ,,  V.  6:  1387-1391, 


A  purely  covariant  approach  >o  general  ’elativity,  using 
the  equation  of  geodesic  deviation,  ic  adopted.  The 
physical  interpretation  is  essentially  that  due  to  Pirani, 
but  instead  of  using  clouds  of  particles  to  analyze  the 
gravitational  field,  a  'gravitational  comjiass'  is  pro¬ 
posed  which  fulfills  the  same  purpose.  Particular  atten¬ 
tion  IS  focussed  on  the  different  roles  played  by  the  mat¬ 
ter  and  the  free  gravitational  field  The  latter  splits  up 
conveniently  into  a  super-position  of  a  tranverse  wave 
component,  a  longitudinal  component,-  and  a  'Coulomb' 
field,  all  of  which  introduce  'shearing'  forces  on  the 
gravitational  compass,  while  the  matter  contributes  a 
genera!  contraction.  Applications  to  the  Friedmann 
cosmological  imxiels  and  the  problem  of  iiUeracling 
gr..ntational  waves  are  discussed.  (Contractor's 
abstract) 
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Cornell  U.  Center  for  Radiophysics  and  Sixice  Research,. 
Ithaca,  N,  Y 

STELLAR  EVOLUTION,,  by  E.  E.  Salp.ner.  |1963| 
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|12lp.  incl.  diagrs.  tables,  refs.  (Sponsored  jointly  b  ' 
Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-63-321  and  National  Science  Foundation) 

Unclassified 

Pubjlish^  jn  The  Structure  and  Evolution  of  Galaxies: 
Proc.  Thrrteenth  Conf.  on  Physics,  Instituts  Solvay, 
Brussels  (Belgium),  (Sept..  1964),  London,  Interscience, 
1965,  p.  71-82. 

The  material  comprising  this  paper  is  divided  into  3  sec¬ 
tions  as  follows  (1)  survey  of  theoretical  calculations  on 
the  structure  and  evolution  of  individual  stars,  (2)  sum¬ 
mary  of  work  on  the  statistics  of  stellar  evolution  and  the 
luminosity  functions  as  observed  in  our  Galaxy,  and  (3) 
bulk  properties  which  can  also  be  observed  for  distant 
galaxies,  such  as  the  evolution  of  integrated  colors  and 
light-to- mass-ratios. 
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Cornell  U.  (Dept,  of  Chemistry]  Ithaca,  N.  Y., 

SOLID  STATE  STUDIES  OF  TUNGSTEN  TRIOXIDE 
SINGLE  CRYSTALS  BELOW  ROOM  TEMPERATURE,  by 
B,.  L.  Crowder  and  M.  J.  Sienko.  [1965]  Sp.  incl. 
diagrs.  refs.  (AFOSR-65-0801)  (Sponsored  jointly  by 
'  Advanced  Research  Projects  Agency;  and  Air  Force 
Office  of  Scientific  Research  under  AF  AF06R-62-218) 
AD  616209  Unclassified 

Also  published  in  Inorg.  Chem. ,  v.  4:  73-77,  1965. 

The  Hall  voltage,  electrical  resistivity,  and  thermo¬ 
electric  power  have  been  measured  as  a  function  of  tem¬ 
perature  on  single  crystals  of  WO3  in  the  rarge  140  - 
300  K.  Discontinuities  appear  on  cooling  at  approx 
tlO  and  -40  corresponding,  respectively,  to  a  niono- 
cLnic-to-triclinic,  v-to--,  and  a  piezoelectnc-to- ferro¬ 
electric,  --to-a,  transition.  The  >-to- -  transition  it> 
strongly  dependent  on  the  domain  characteristics  and 
the  inipurity  concentrations  of  the  individual  crystals. 
Introduction  of  oxygen  vacancies  leads  to  disappearance 
of  the  discontmuities  at  f  10  and -40  .  (Contractor’s 
abstract) 
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Cornell  U.  (Depf.,  of  Chemistry]  Ithaca,  N.-  Y. 

ELECTRON  PARAMAGNETIC  RESONANCE  OF  Mn^"^  IN 
SINGLE  CRYSTALS  OF  o-ZnjSIO,,  (Abst.act),  by  H.  K. 
Perkins  and  M..  J.  Sienko.  |1965lll|p.  (Sponsored 
jointly  by  Advanced  Research  Projects  Agency,  and  Air 
Force  Office  of  Scientific  Research  under  |AF  AFOSR- 
62-2181)  Unclassified 

Presented  at  meeting  of  the  Anier.  Phys,  Soc. 
Washington,  D.  C, .  Apr.  26-29,  1965. 

Publ^hed  in  Bull.  Amer.  Phys.  Soc. ,:  Series  II,  v.  10. 
4F8,  Apr.  26,  1965. 

2+ 


Single  crystals  of  o-Zn^SiO^  containing  0.03  mol‘<  Mn 


were  grown  from  the  melt.  The  electron-paramagnetlc- 
resonance  spectra  were  studied  at  X-band  and  K-band 
frequencies  at  room  temperature  lor  various  crystallo¬ 
graphic  orientations.  The  spectra  are  complicated  be¬ 
cause  of  6  nonequivalent  Mn^^  sites  per  unit  cell,  each 
giving  tlie  usual  30  allowed  lines  centered  about  a  mag¬ 
netic  field  corresponding  to  a  g  value  of  2. 00.  The 
crystallographic  symmetry  has  a  3-fold  rotation  axis 
that  groups  the  6  sites  into  2  sets.  The  axial  field  pa¬ 
rameter  D  lor  one  set  of  sites  is  0. 07  cm'^.  This  rela¬ 
tively  large  D  value  accounts  for  intense  forbidden  lines 
(Am|  =  1  I)  that  were  observed.  The  number  ot  sites  is 
consistent  with  substitutional  replacement  of  Zn^'*  by 
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Cornell  U.  [Dept,  of  Chemistry]  Ithaca,  N.  Y. 

(THE  MECHANISM  OF  THE  DIELS-ALDER  REACTION], 
by  M.  J,  Goldstein,  G.  L.  Thayer,  Jr, ,  and  M. 

Yoshida,  Final  re^.  Aug.  1965,  24p.  incl.  diagrs. 
tables,  refs.  (AF06R-65-I800)  (Sponsored  jointly  by 
Air  Force  Office  cd  Sbientiflc  Research  under  AF  AF06R- 
63-142,  and  National  Science  Foundation)  AD  621526 

Unclassified 

The  principal  findings  of  this  work  on  Dlels-AIder  tyjie 
reactions  included;  (1)  the  determination  of  both  carbon 
and  oxygen  kinetic  isotope  effects  in  a  decarboxylation 
reaction,  (2)  the  establishment  of  the  magnitude  of  an 
oxygen  kinetic  isotope  effect  in  any  organic  reaction;  and 
(3)  the  exploitation  of  the  exact  force  field  calculations 
of  realistically  formulated  transition  state  structures 
for  a  detailed  mechanistic  iiiterpreUtion  of  kinetic  iso¬ 
tope  effects. 
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Cornell  U.  (Dept.,  of  Chemistry]  Ithaca,  N..  Y, 

THE  MECHANISM  OF  A  DIELS-ALDER  REACTION..  H. 
THE  STRUCTURE  OF  THE  TRANSITION  STATE,  by 
M.  J.  Goldstein  and  G.  L.  Thayer,  Jr.  [1965]  9p. 
incl.  diagrs.  tables,  refs.  (AFOSR-65-2195)  (AF  49- 
(638)942  and  AF  AFOSR-63-142)  AD  626514 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v,.  87; 
ISSS-lSd"!,  May  5,  1965. 

Carbon  and  oxygen  kinetic  isotope  effect  (kjj/kp  - 
1. 030  and  kjg/kjg  =  1. 014)  have  been  determined  for 
decarboxylation  of  the  maleic  anhydride  adduct  of  a- 
pyrone.  Subjected  to  both  approximate  and  exact  theo¬ 
retical  analysis,  they  require  a  one-center  transition 
state,  the  C-C  bond  connecting  the  labile  lactone  to  the 
remainder  of  the  molecule  is  effectively  broken  in  the 
transition  slate  whereas  the  C-0  connecting  bond  re¬ 
mains  virtually  intact..  Exact  analysis  provides  a  more 
quantitative  description  and  relates  structural  to  experi¬ 
mental  uncertainties.  The  reliability  of  these  conclu¬ 
sions  is  shown  to  depend  critically  on  the  use  of  heavy 
atom  kinetic  isotope  effects  measured  at  multiple,  ad- 
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adjacent  sites.  Some  more  general  aspects  at  the  one- 
center  and  two-stage  descriptions  o(  Diels-AIder  addition 
are  discussed.  (Contractor's  abstract) 
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Cornell  U.  (Dept,  of  Chemistry]  Ithaca,  N.  Y. 

THE  MECHANBM  OF  A  OIELS-ALOER  REACTlCH<i..  1. 
A  RETR(»IENE  DECARBOXYLATION,  by  M.  J. 
Goldstein  and  G.  L.  Thayer,  Jr.  (1965]  9p.  incl. 
dbgrs.  tables,  refs.  (AF06R-6S-2196)  (AF  49(638)942 
and  AF  AF06R-63-142)  AD  626511  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  87: 
1925-1933,  May  5,  1965. 

The  mechanistic  problem  of  Diels- Alder  addition  is  re¬ 
considered  and  the  a'ivantages  to  be  gained  from  heavy 
atom  kinetic  isotope  effect  studies  are  indicated.  De¬ 
carboxylation  of  the  maleic  anhydride  adduct  of  o-pyrone 
is  the  shown  to  satisfy  applicable  criteria  lor  Diels-Al- 
der  retrogression;  (a)  pr^uction  of  cis-l,2-dihydroph- 
thalic  anhydride  as  the  klnetically  controlled  product, 

(b)  ade<|uately  first-order  kinetics  with  aH*  =  33. 2 
kcal/mole  and  AS*  =  2. 69  e.  u. ;  and  (c)  identification  of 
the  lactonic  function  as  the  source  of  99.  Z%  of  the  car¬ 
bon  dioxide  liberated.  The  accepted  structures  of  both 
reactant  and  product  are  confirmed  but  not  that  of  an 
isomer  of  the  product,  the  purported  4,5-dihydroph- 
thalic  anhydride,  here  identified  as  1,4-dlhydrophtlialic 
anhydride.  The  dipole  moment  of  the  reactant  (1. 34  D. ) 
is  consistent  with  expectation  for  the  endo  isomer. 
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Cornell  U.  (Dept,  of  Chemistry]  Ithaca,  N.  Y., 

A  KINETIC  DESCRIPTION  OF  THE  VAN  HOVE  CORRE¬ 
LATION  FUNCTIONS,  bv  M.  Nelkin,  J.  M.  J.  Van 
Leeuwen,  and  S.  Yip.  [1965]  24p.  incl.  diagrs.  refs. 
(AF06R-65-1961)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-63-324  and 
Atomic  Energy  Commission)  AD  626515 

Unclassified 

Also  published  in  Inelastic  Scattering  of  Neutrons, 

Vienna,  International  Atomic  Energy  Agency,  v.,  2; 

35-58,  1965. 

The  Van  Hove  density  correlation  function  G(r,t)  for  a 
classical  fluid  is  written  as  the  integral  over  momenta 
of  an  appropriate  one-particle  distribution  function 
F(r,p,t).  A  similar  procedure  gives  the  self-correlation 

function  G  (r,t)  in  terms  of  a  different  distribution  func- 
s 

tim  Fg(r,p,t).  it  is  shown  that  for  moderately  dense 

gases  these  distribution  functions  can  be  calculated  from 
kinetic  equations.  The  kinetic  equations  are  derived 
from  density  series  expansions  of  F(r,p,t)  and  Fs(r,p,t). 

For  times  short  compared  to  the  time  between  collisions 
the  density  series  can  be  used  directly.  For  longer 
times  it  is  necessary  to  suni  an  infinite  series  of  terms 
in  order  to  properly  account  for  the  effects  of  multiple 
collisions.  The  summation  of  the  most  dominant  terms 


can  be  carried  out  in  terms  of  the  solution  to  an  integral 
equation.  If  the  effects  of  incomplete  collisions  can  be 
ignored,  the  appropriate  equation  for  F(r,  p,  t)  becomes 
the  linearized  Boltzmann  equation  as  used  in  the  theory 
of  sound  propagation  in  gases.  The  appropriate  equation 
for  Fg(r,p,t)  becomes  the  neutron  transport  equation. 
The  luetic  equations  are  directly  applicable  only  to  di¬ 
lute  systems;  however,  they  are  suitable  for  a  syste¬ 
matic  study  of  dynamical  correlations.  The  essential 
difference  between  the  2  equations  is  the  collisional 
invariants. 
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Cornell  U..  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

DEPENDENCE  OF  THE  PROBABILITIES  OF  VIBRA¬ 
TIONAL  DE- EXCITATION  ON  INTERACTION  POTEN¬ 
TIALS,  by  H.  K.  Shin.  [1965]  4p.  (AFOSR-65-2955) 
(AF  AFOSR-63-324]  AD  628395  UncUssified 

Also  published  in  Jour.  Chem.,  Phys. ,  v.  42:  59-62, 

Jan.  1,  196S^ 

Using  the  WKB  semiclassical  approximation,  the  de¬ 
pendence  of  the  probability  of  vibrational  de-excitation 
on  the  assumed  form  of  the  interaction  potential  is  dis¬ 
cussed.  The  asymptotic  results  show  that  the  Morse 
and  Lennard-Jones  potentials  have,  respectively,  2  and 
3  correction  terms  in  the  exponential  part.  The  magni¬ 
tudes  of  the  correction  terms  are  important  compared  to 
the  leading  term.  The  exact  form  of  the  leading  term  is 
also  dependent  upon  the  interaction  potential.  (Con¬ 
tractor's  abstract) 
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Cornell  U.  Dept,  of  Chemistry,  Ithaca,-  N.  Y., 

DERIVATION  OF  KINETIC  EQUATIONS  FOR  SLOW- 
NEUTRON  SCATTERING,  by  J.  M,  J.  Van  Leeuwen 
and  S.  Yip.  [1965]  [141p.  incl.,  diagrs.  refs.  (AFOSR- 
65-2956)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  AF  AFOSR-63-324  and  Atomic 
Energy  Commission)  AD  627982  Unclassified 

Also  published  in  Phys.  Rev.,  v..  139:  A1138-A1151, 
Aug.  16,  1965. 

It  is  shown  that  for  moderately  dense  classical  gases 
•"  Van  Hove's  correlation  functions  G(r,t)  and  Gg(r,t) 

can  be  calculated  from  kinetic  equations.  The  kinetic 
equations  are  derived  from  the  cluster  expansion  of  a 
one-particle  distribution  function  which  describes  the 
propagation  of  a  density-momentum  impulse.  For  times 
short  compared  with  the  tune  between  collisions,  the 
density  series  can  be  used  directly..  But  for  longer 
times  a  different  treatment  is  necessary  because  of  the 
increasing  importance  of  multiple  collisions.  Consid¬ 
ering  only  the  dominant  terms,  the  series  is  shown  to 
be  the  iterated  solution  of  an  integral  equation.  In  low¬ 
est  order,  this  equation  has  the  form  of  a  linearized 
Boltzmann  equation  in  which  the  collision  kernel  is  non¬ 
local  because  of  the  finite  extent  of  the  particles,  and  is 
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non-MarkoIIUn  il  the  duration  of  a  collision  is  finite. 

The  present  approach  permits  a  systenutic  treatment  of 
coherent  as  well  as  incoherent  scattering.  In  particular, 
we  demonstrate  an  earlier  assertion  that  the  appropriate 
equations  for  studying  the  2  kinds  of  scattering  are, 
respectively,  the  linearized  Boltzmann  equation  and  the 
neutron  transport  equation.  The  effects  of  statistical 
correlation  are  introduced  approximately  in  the  kinetic 
equations  in  lowest  order.,  (Contractor's  abstract) 


Cornell  U.  Dept,  ot  Chemistry,  Ithaca,  N.  Y. 

SPECTRAL  WIDTH  OF  THE  CRITICAL  OPALESCENCE 
DUE  TO  CONCENTRATION,  by  P.  Debye,  Jr.  (1965) 

2i).  {AFOSR-65-1676)  (AF  AFOSR-65-750)  AD  617017 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  14.  733-784, 

May  lUTlSW. 

It  has  been  found  that  the  spectral  line  characterizing  the 
light  scattered  by  a  binary  mlxtur"  in  the  vicinity  of  its 
critical  point  sliarpens  up  extraordinarily  with  decreas¬ 
ing  scattering  angle  and  with  decreasing  temperature  dis¬ 
tance.  In  this  case  the  linewidth  is  theoretically  deter¬ 
mined  mainly  by  the  diffusion  coefficient  of  the  2  liquids 
in  each  other,  and  the  effect  indicates  that  this  coeffi¬ 
cient  tends  to  zero  at  the  critical  point.  An  attempt  is 
made  to  explain  the  effect.  Two  rules  are  formulated: 

(a)  For  the  angle  1  of  scattermg  characterized  by  the 
function  s  =  2  sin  1/2  I,  the  scattering  line  broadens 
proportional  to  s^  with  increasing  1,  (b)  The  scattering 
line  should  broaden  proportional  to  the  temperature 
distance  T-T^,  where  T  is  the  temperature  at  which  the 

experiment  is  performed  and  T^,  .s  the  critical  tempera¬ 
ture. 


structures  of  the  cuprous  oxide  particles  formed  during 
exposure  to  different  pressures  of  oxygen  at  150  to 
200  C  indicate  that  differed  transport  mechanisms  are 
involved  in  the  oxidation  process  at  very  low  oxygen 
pressures  from  those  at  pressures  above  10-2  Torr. 
(Contractor's  abstract) 


Corn  jH  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

MEASUREMENT  OF  THE  L  ABSOIPTION  SPECTRi  OF 
XENON,  byT.  Watanabe.  [1665]  [3]p.  incl.  diagrs. 
tables,  refs.  (AF06R-65-1178)  (Sponsored  jointly  by 
Advanced  Research  Projects  Agency;  and  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)402,  and 
National  Science  Foundation)  AO  621661 

Unclassified 

Also  published  in  Phys.  Rev.,  v..  137;  A1380-A1382, 
Mar.  1,  19S5. 

The  x-ray  L^,  L^,  and  Lgj  absorption  spectra  of  gas¬ 
eous  xenon  were  measured  with  a  two-crystal  x-ray 
spectrometer.  Absolute  values  of  the  absorption  coeffi¬ 
cients  were  determined  cm  both  sides  of  each  edge.  It 
was  found  that  the  Ljjand  Ljjj  spectra  have  similar 
structural  characteristics  at  the  edge,  each  haviiig  a 
resonance  absorption  peak,  while  the  absorption  coeffi¬ 
cient  at  the  Lj  edge  increases  smoothly  and  does  note 
exhibit  the  absorption  peak.  The  jump  ratios  were 
fewnd  to  be  1. 12,  1.  38,  and  2. 60  for  the  Lj,  and  L^ 

edges,  respectively  An  estimate  was  made  of  the  os¬ 
cillator  strengths  fur  the  bound-bound  transitiems. 
(Contractor's  abstract) 


/  Cornell  U..  Dept,  of  Engineering  Physics,  Ithaca,  N.  Y., 

OBSERVATIONS  ON  THE  MORPHOLOGICAL  CHANGES 
IN  THIN  COPPER  DEPOSITS  DURING  ANNEALING  AND 
.  OXIDATION,  by  L.  Bachmann,  D.  L.  Sawyer,  and  B.  M. 

’  Siegtl.  (19651  (51p.  incl.  illus.  table.  (AFOSR-66-0052) 
(AF  AFOSR-65-7701  AD  629839  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.,  36:  304-308, 

Jan.  1965. 

Thin  copper  films  were  depos’ted  in  an  uitrahigh  vacuum 
,  on  carbon  and  silicon  monoxide  substrates  at  room  tem¬ 
perature.  Their  morphological  changes  after  annealing 
an.l  oxidation  were  investigated  by  electron  microscopy  and 
.uid  .’lectron  diffraction.  The  changes  during  annealing 
ol  very  thin  deposits  (<•  50  A  mean  thickness)  are  strongly 
influenced  by  the  substrate.  The  copper  on  carbon  sub¬ 
strates  grows  into  large  crystallites  during  heat  treat¬ 
ment  at  500  C  whereas  on  silicon  monoxide  substrates 
very  little  recrystallization  occurs.  During  the  anneal¬ 
ing  of  thicker  deposits  of  copper  self-diffusion  of  the 
'  metal  can  lake  place  and  the  change  in  structure  of  the 

i  heat-treated  film  is  independent  of  the  substrate  .  The 


Cornell  U.  (Dept,  of  Physics]  Ithaca,  N..  Y., 

LOW  TEMPERATURE  ELECTRONIC  SPECIFIC  HEAT 
OF  SIMPLE  METALS,  by  N.  W..  Ashcroft  and  J.  W. 
Wilkins.  [1965]  f3]p.  incl.  table,  refs.  (AFOSR-65- 
1983)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  49(638)402,  National  Academy 
of  Sciences,  and  Office  of  Naval  Research)  AD  627196 

Unclassified 


Also  publu 

TsTToeST 


iblished  in  Phys.  Ltrs. ,  v.  14:  285-287,  Feb.. 


For  the  metals  Na,  Al,  and  Pb,  the  contributions  to  the 
low  temperature  electronic  specific  heat  from  band 
structure,  electron-electrc  i  interactions,  and  electron- 
phonon  interactions  are  calculated.  The  contributions 
due  to  band  structure  and  electron-electron  mteractions 
are  shown  lobe  quite  small.  The  contribution  of  olec- 
tron-phonon  interactions  is  shown  to  have  a  dominant  ef¬ 
fect  on  the  low  temperature  electronic  specific  heat 
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CorneU  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

SPECTRAL  MEASUREMENTS  WITH  ALIGNED  AND 
MISAUGNED  TWO-CRYSTAL  SPECTROMETERS,  n. 
AUGNMENT,  by  H.  W.  Schnopper.  [196S]  [8lp.  incl. 
Ulus,  diagrs.  tables,  refs.  (AF06R-6S-1986)  (Spon¬ 
sored  joinUy  by  Advanced  Research  Projects  Agency; 

Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)402,  and  National  Science  Foundation)  AD  626870 

Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  36;  1423-1430, 
Apr.  1965. 

Conditions  for  and  methods  of  aligning  a  2-crystal  spec¬ 
trometer  are  discussed.  These  include  the  alignment  of 
rotation  axes,  crystals,  and  x-ray  beam.  The  results 
of  a  new  nondlspersive  crystal  alignment  procedure  are 
compared  in  detail  with  theory  for  a  typical  case  of 
CuKo  radiation  and  calcite  crystals.  This  method  is  con¬ 
trasted  with  other  procedures  which  lead  only  to  pseudo¬ 
alignments.  It  is  ^own  that  x-ray  methods  which  are 
sensitive  to  vertical  divergence  do  not  lead  to  crystal 
alignment  unless  the  beam  is  already  perfectly  aligned. 

It  is  concluded  that  the  x-ray  beam  can  be  aliped  only 
after  the  crystals  have  been  aligned.  (Contractor's 
abstract) 
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Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

SPECTRAL  MEASUREMENTS  WITH  ALIGNED  AND 
MISALIGNED  TWO-CRYSTAL  SPECTROMETERS.  I. 
THEfMlY  OF  THE  GEOMETRICAL  WINDOW,  by  H.  W. 
Schnopper.  [196S]  [9]p.  incl.  diagrs.  tables,  refs. 
(AF06R-65-1987)  (Sponsored  Jointly  by  Advanced  Re¬ 
search  Projects  Agency;  Air  Force  Office  of  Scientific 
Research  imder  AF  49(638)402,  and  National  Science 
Foundation)  AD  627462  Unclassified 

Also  putllshed  in  Jour.  Appl.  Phys.,  v.  36:  1415-1423, 
Apr.  1965. 

n  is  shown  in  this  paper  that  (1)  the  geometrical  window 
of  the  Instrument  is  a  function  of  the  alignment  of  the 
crystals,  the  beam,  and  the  rotation  axes  as  well  as  the 
vertical  divergence;  (2)  even  for  the  case  of  perfect  spec¬ 
trometer  alignment,  errors  are  introduced  into  the  meas¬ 
urement  of  the  spectral  parameters  because  of  the  pres¬ 
ence  of  a  finite  vertical  divergence  in  the  X'  ray  beam; 
and  (3)  improper  beam  and  crystal  alignment  cause  in¬ 
accuracies  in  the  measurement  of  spectral  parameters. 
Calculations  which  predict  the  effects  of  vertical  di¬ 
vergence  and  of  beam  and  crystal  misalignment  on  the 
geometrical  window  and  also  on  the  wavelength  position, 
line  shape,  Unewldth,  and  line  asymmetry  of  the  (I,  +1) 
and  (1,-1)  curves  are  made  for  the  case  of  CuKo  radia¬ 
tion  refleoted  from  calcite  crysuls.  In  particular,  it 
is  shown  that  the  error  in  the  measurement  of  the 
Bragg  angle  is  6  1/2  times  more  sensitive  to  misalign¬ 
ment  of  the  central  ray  of  the  x-ray  beam  than  it  is  to 
total  vortical  divergence. 
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Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y.. 

CailGIN  OF  AhOMALOUS  SURFACE  REFLECTION  OF 
X-RAYS,  by  A.  N.  Nigam.  [1965]  [3lp.  incl.  Ulus, 
diagr.  (AF06R-65-2569)  (Sponsored  jointly  by  Ad¬ 
vanced  Research  Projects  Agency;  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)402,  and  National 
Science  Foundation)  AD  629257  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Abstract  published  in  BuU.  Amer.  Phys.  Soc. ,  Series 
U,  V.  10;  549,  Apr.  26,  1965. 

Also  qibllshed  in  Phys.  Rev.,  v.  138:  A1189-A1191, 
May  17,  1965. 

The  anomalous  surface  reflection  of  x-rays  from  'clean' 
mirrors,  reported  by  Yoneda  is  shown  to  be  primarily 
due  to  the  horizontal  angular  divergence  of  the  incident 
beam  itself.  (Contractor's  abstract) 
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Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  V.. 

THEORETICAL  FITTING  OF  THE  ARGON  K  ABSORP¬ 
TION  SPECTRUM  ON  A  ONE-ELECTRON  MODEL,  by 
T.  Watanabe.  [1965]  [5]p.  incl.  diagrs.  table,  refs. 
(AFOSR-66-1486)  (Sponsored  Jointly  by  Advanced  Re¬ 
search  Projects  Agency,  Air  Force  Office  of  Scientific 
Research  under  [AF  49(638)402],  and  National  Science 
Foundation)  AD  638706  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  139:  A1747-A1751. 
Sept.  13,  1965. 

The  one-electron  model  was  used  to  analyze  the  argon 
K  absorption  spectrum  near  the  K  edge.  It  was  assumed 
that  the  absorption  spectrum  consists  of  (1)  two 
Lorentzians  due  to  Is  -  4p  and  Is  -•  5p  resonant  transi¬ 
tions,  (2)  a  modUied  arctangent  to  account  for  the 
Is  -  np(n  >'  6)  and  the  Is  -  continuum  transitions,  and 
(3)  a  constant  background  due  to  the  L,  M  ionizations. 
The  transmission  spectrum  containing  adjustable  pa¬ 
rameters  was  constructed  on  the  one-electron  model 
and  was  then  smeared  by  the  experimental  window  func¬ 
tion.  The  values  of  these  parameters  were  selected  to 
minimize  the  x^  value  between  the  observed  transmis¬ 
sion  curve  and  the  smearcd-model  transmission  curve. 
The  criterion  showed  that  the  present  model  fits  the  ob¬ 
served  curve.  Pertinent  parameters  were  interpreted  in 
terms  of  oscillator  strengths  and  the  K-state  width.  The 
oscillator  strengths  (0. 00217  and  0. 00066)  of  the  Is  -  4p 
and  Is  -  5p  transitions  show  fair  agreement  with  the 
theoretical  values  (0. 00166  and  0. 00053).  The  K-state 
width  parameter  is  0. 68  ev,  which  compared  well  with 
the  value  obtained  by  several  different  spectral  methods 
as  well  as  the  value  obtained  from  the  K  fluorescence 
yield.  (Contractor's  abstract) 
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'-Cornell  U..  (Dept,  of  Physics]  Ithaca,  N.  Y. 

K  X-RAY  EMISSION  SPECTRA  FROM  THE  METAL- 
ATOMS  IN  MnO^",  Cr04^',  AND  VO^^'IONS  (Abstract), 

by  P.  E.  Best.  [1965]  [Ijp.  (Sponsored  Jointly  by  Ad¬ 
vanced  Research  Projects  Agency;  Air  Force  OHice  d 
Scientific  Research  under  [AF  49(638)402],  and  National 
Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
i  York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  10; 
28,  Jan.  27,  1965. 

New  measurements  are  discussed  in  terms  of  electronic- 
dipole  transitions  from  occupied  orbitals  in  the  Is  va¬ 
cancy  in  the  metal  atom.  Observed  emission  lines  are 
attributed  to  transitions  from  the  metal  3p,  the  oxygen 
2s,  and  the  unresolved  valence  lt2  and  2t2  orbitals. 
Simple  theory  accounts  semiquantitatively  for  the  rela¬ 
tive  intensities  and  energy  positions  d  the  lines.  The 
energy  separation  between  the  oxygen  2s  and  the  2t2  or¬ 
bitals  in  MnO^*  is  16. 0 1  0. 2  ev,  a  measurement  not 
'  .  easily  accessible  to  other  techniques.  Most  dtbe  in¬ 
tensity  d  the  valence  emission  is  attributed  to  overlap 
f  of  oxygen  2p  with  metal  3p  orbitals,  rather  than  to 
!  metal  4p  or  3d  covalent  mixing  in  the  m.olecular  orbitals. 
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iCornell  U.  [Dept,  d  Physics]  Ithaca,  N.  Y., 

I  Mn  K  X-RAY  EMISSION  SPECTRA  FROM  AN  Fe^S  K- 
‘  CAPTURE  SOURCE  (Abstract),  by  H.  W.  Schnopper. 
[1965]  [l]p.  (Sponsored  jointly  by  Advanced  Research 
Projects  Agency;  Air  Force  CUice  d  Scientific  Research 
under  [AF  49(638)402],  and  National  Science  Foundation) 

;  Unclassified 

I  Presented  at  meeting  d  the  Amer.  Phys.  Soc. , 

(  Washington,  D.  C. ,  Apr.  28-29,  1985. 

I  Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  10; 

I  S49,  Apr.  26,  1965. 

i 

I  Observations  of  x-ray  emission  lines  arising  from  tran- 
I  sitions  Is  -  2p3/2_  1/2(K^1, 2)  Is  -  3p^/2, 1/2 
i  (K- j  3)  in  Mn®®,  produced  in  the  K-capture  decay  of 

*  Fe®®,  have  been  compared  with  those  produced  by  elec¬ 

tron  bombardment  d  a  pure-Mn  target.  In  each  case, 
the  lines  have  the  same  energy  position,  width,  index  of 
asymmetry  and  relative  intensity.,  The  complex  K0'  ap¬ 
peared  unchanged.  These  observations  justify  the  use  d 
certain  simplifying  assumptions  in  the  discussion  d  x- 
ray  spectra;  (1)  The  sudden  approximation  appears  valid 
for  transitions  involving  an  inner  hole.  This  implies 
that,  upon  the  production  of  a  K  hole,  the  electron  con¬ 
figuration  of  atom  Z  (Mn)  is  relaxed  to  that  d  atom 
Z  +  1  (Fe);  and  (2)  The  occurrence  of  the  complex  Ks' 
depends  only  on  the  mode  of  decay  d  the  excited  Mn 
atom  and  not  on  the  means  d  production  d  the  inner 


hole.  K3'  appears  either  as  the  result  d  a  2-electron 
transition  of  the  type  (-P3^2  1/2  "  ''*^*'**  - 

orbital  or  continuum)  or  as  the  remit  d  angular-mo¬ 
mentum  coupling  between  unpaired  valence  electrons 
and  the  final  3p  hole.  A  Z-crystal  spectrometer  equipped 
with  calcite  crystals  (X/dX  10^)  was  used  to  record 
all  spectra. 
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Cornell  U.  (Dept,  d  Physics]  Ithaca,  N.  Y. 

INVERSE  COMPTCm  RADUTION  FROM  INTERGA- 
LACTIC  ELECTRfmS  AND  COSMIC  BLACKBtXJY  PHO- 
T(X4S,  by  J.  E.  Felten.  [1965]  3p.  incl.  diagrs.  refs. 
(AF06R-66-1710)  (AF  49(638)1527)  AD  639025 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15;  1003-1005, 
Dec.  2l,  1965. 

Cosmic  microwave  radiation  is  discussed  as  a  possible 
source  of  the  isotropic  component  d  cosmic  x-rays, 
via  the  inverse  Comptm  interaction  d  the  microwave 
|9iotons  with  fast  electrons  in  our  galaxy.  It  is  shown 
that  a  more  natural  ejqilanation  of  the  x  radiation  nnay  be 
given  in  terms  of  intergalactic  rather  than  galactic  elec- 
trcms,  and  also  that  in  this  model  the  presence  d  the 
microwave  photons  may  provide  an  e:q>lanatlon  for  c  11 
otherwide  puzzling  feature  in  the  cosmic  gamma-ray 
spectrum. 
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Cornell  U.  Graduate  School  d  Aerospace  Engineering, 
Ithaca,  N.  Y., 

FCXtCED  SOUND  PROPAGATION  IN  GASES  OF  ARBI¬ 
TRARY  DENSITY,  by  R.  J.  Mason,  Jr.  [1965]  [22]p. 
incl.  diagrs.  refs.  (AF’06R-67-0705)  (Sponsored  joint¬ 
ly  by  Air  Force  Office  d  Scientific  Research  under 
AF  49(638)1346,  National  Aeronautics  and  Space  Admin¬ 
istration  and  Office  of  Naval  Research)  AD  648800 

Unclassified 

Also  wbllshed  in  Rarefied  Gas  Dynamics;  Proc.  d  the 
Eourth  Internat'l.  Symposium,  Toronto  U.  (Canada) 

(July  14-17,  1964),  ed.  by  J.  H.  de  Leeuw.  New  York 
Academic  I^ess,  v.  1;  48-70,  1965. 

The  steady-state  sound  disturbances  induced  in  a  mona¬ 
tomic  gas  by  an  oscillating  plane  boundary  are  examined. 
Kinetic  source  terms  are  developed  to  represent  the 
effect  of  particle  reflectlcns  from  the  moving  boundary. 
Linearized  model  equations  are  employed.  Specular  re¬ 
flection  and  an  exp  (lut)  time  d^endence  are  assumed. 
The  equations  are  solv^  with  the  aid  of  Fourier  trans¬ 
forms.  An  exact  solution  is  obtained  for  a  model  equa¬ 
tion  which  relaxes  to  a  Cauchy  distribution.  The  second 
model  equation  relaxes  to  the  Maxwellian  velocity  dis¬ 
tribution  but  must  be  solved  by  approximate  techniques. 
Both  solutions  exhibit  the  Navler-Stokes  form  in  the  con¬ 
tinuum  regime  and  a  "free  molecule”  form  when  colli¬ 
sions  are  absent.  The  Maxwellian  solution  is  in  ac¬ 
ceptable  quantitative  agreement  with  all  available  data. 
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Cornell  U.  Graduate  School  of  Aerospace  Engineering, 
Ithaca,  N.  Y. 

SURFACE  EFFECTS  IN  SEEDED  C(»ilBUSTION  PRCffi- 
UCTS,  by  D.  L.  Turcotte.  [1965]  (42lp.  Incl.  diagrs. 
tables,  refs.  (AF06R-67-1216)  (AF  49(638)1346) 

AD  653216  Unclassified 

Also  published  In  Proc.  Specialists'  Meeting,  AGARD 
Propulsion  and  Energetics  Panel,  Pisa  U.  (Italy)  (Sept. 
6-10,  1965)  p.  82-122. 

Current-voltage  characteristics  of  a  double-probe  were 
obtained  in  the  products  of  combustion  of  a  seeded,  at¬ 
mospheric-pressure,  alcohol-air  flame.  Sodium  hy¬ 
droxide,  potassium  hydroxide,  and  cesium  chloride  were 
the  seed  compounds  used.  The  appropriate  continuum 
sheath  theory  is  developed  which  predicts  ion  saturation 
cjrrents  and  the  resistance  to  the  flow  of  current  be¬ 
tween  the  electrodes.  The  properties  of  the  combustion 
products  are  calculated.  It  was  concluded  from  the  cal¬ 
culation  on  ion  saturation  currents  that  there  was  elec¬ 
tron  emission  from  the  electrodes.  (Contractor's 
abstract,  modified) 
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Cornell  U.  Graduate  School  of  Aerospace  Engineering, 
Ithaca,  N.  Y., 

ELECTRODE  INTERACTIONS  IN  SEEDED  COMBUS¬ 
TION  PRODUCTS,  by  D.  L.  Turcotte  and  W.  Friedman. 
[1965]  [11^1.  incl.  dUgrs.  Uble.  [AF  49(638)1346] 

AD  627155  Unclassified 

Also  published  in  Tenth  Symposium  (Internat'l. )  on  Com- 
bustlon,  Cambridge  (Gt.  Brit. )  (Aug.  17-21,  1964), 
Pittsburgh,  Combustion  Inst, ,  1965,  p.  673-683. 

The  interaction  of  a  lightly  ionized  plasma  with  a  cold 
electrode  is  studied.  Current-voltage  characteristics 
have  been  measured  using  cooled  electrodes  in  seeded 
combustion  products.  Current-voltage  characteristics 
have  also  been  obtained  in  lightly  ionized  air  in  a  shock 
tube.  An  isothermal  theory  lor  the  cirrent-voltage 
characteristics  is  present^  including  the  voltage  drop 
in  the  sheath,  the  boundary  layer,  and  the  plasma.  The 
shock-tube  eiqieriments  exhibit  ion  saturation  and  are 
in  reasonable  agreement  with  theory.  No  ion  saturation 
is  observed  in  the  experiments  in  seeded  combustion 
products.  Agreement  between  theory  and  experiment  is 
obtained  with  the  voltage  drop  across  the  sheath  and 
boundary  layer  is  neglected.  The  fact  that  no  ion  satu¬ 
ration  is  observed  indicates  that  there  is  electron  emis¬ 
sion  from  the  cooled  electrodes  in  the  seeded  combus- 
tiai  products.  Since  cooled  copper  electrodes  are  not 
expected  to  emit  electrons  and  do  not  emit  electrons  in 
the  shock  tube  experiment,  the  conclusion  is  that  the 
electron  emission  is  due  to  the  presence  of  seeded 
material.  (Contractor's  abstract) 


Cornell  U.  Graduate  School  of  Aerospace  Engineering, 
Ithaca,  N.  Y. 

ISOTOPE  EXCHANGE  RATES.  I.  THE  HOMOGENEOUS 
REACTION  BETWEEN  DEUTERIUM  AND  AMMONIA,  by 
S.  H.  Bauer,  A.  Lifshitz,  and  C.  Lifshitz.  [1965]  |9lp. 
(AF  AFO6R-63-103)  Unclassified 

Published  in  Jour.  Amer.  Chem.  Soc. ,  v.,  87;  143-150, 
jan.  20,  1965. 

The  thermal  isotope  exchange  reaction  between  deuteri¬ 
um  and  ammonia  (highly  diluted  with  argon)  was  inves¬ 
tigated  behind  reflected  shocks  In  a  single-pulse  shock 
tube.  The  temperature  range  covered  was  1300’  to 
1700''  K.  The  reaction  orders  with  respect  to  ammonia 
and  deuterium,  as  well  as  the  total  reaction  order,  were 
determined.  The  exchange  rate  was  found  to  be  approxi¬ 
mately  unit  order  with  respect  to  deuterium  and  argon, 
and  zero  order  with  respect  to  ammonia.  From  the 
known  rates  of  dissociation  of  D2  it  is  evident  that  the 
reaction  does  not  proceed  via  a  3-center  atomic  dis¬ 
placement  interm^iate.  A  mechanism  based  on  the  vi¬ 
brational  excitation  of  deuterium  molecules  by  argon  as 
the  rate-determining  step  is  proposed.  (Contractor's 
abstract) 


839 

Cornell  U.  Graduate  School  of  Aerospace  Engineering, 
Ithaca,  N.  Y. 

ELECTROHYDRODYNAMIC  FLOW  OVER  A  WAVY 
WALL,  by  S.  Kuwabara,  June  1965  [110]p.  incl.  diagrs. 
tobies,  refs.  (AFOSR-65-17B8)  (AF  AFOSR-64-399) 

AD  624506  Unclassified 

Electrohydrodynamic  flow  of  a  simple,  isothermal  gas 
without  dissipative  effects  over  a  wavy  wall  is  investi¬ 
gated  by  the  perturbation  method.  The  unperturbed 
flow  has  a  uniform  velocity  and  nonuniform  distribu¬ 
tions  of  density  and  electric  field,  which  vanish  at  in¬ 
finity.  For  the  subsonic  flow,  the  surface  pressure, 
the  stream  lines  and  the  electric-field  lines  are  calcu¬ 
lated.  For  the  supersonic  flow,  the  linearized  solution 
diverges  at  infinity.  This  seems  to  be  due  to  the  non- 
uniform  density  distribution  of  the  undisturbed  flow.. 
Numerical  solutions  of  an  oscillatlng-plston  problem, 
which  is  a  simplified  model  for  the  high  supersonic  flow, 
are  obtained.  Some  related  problems  are  also  investi¬ 
gated.  (Contractor's  abstract) 
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Dartmouth  CoU. ,  Hanover,  N.  H. 

[PVT  RELATIONS  IN  ^OUD  lie^  AND  SOLH)  He^  FLOW 
MEASUREMENTS  WITH  SUPERFLUH)  HELIUM],  by 
J.  N.  Kidder.  Final  rept.  Oct.  1,  1962  -  Dec.  31, 

1964.  Feb.  11,  1965,  9p.  incl.  diagr.  (A’^06R-65- 
0387)  (AF  AF06R-63-74)  AO  611763  Unclassified 

The  gravitational  flow  of  superfluid  helium  through 
"large"  (internal  diam  greater  than  0. 01  cm)  capillaries 
at  0. 4%  has  been  studied.  The  primary  purpose  of  this 
experiment  was  to  find  the  form  of  the  pressure  gradi¬ 
ents  as  a  function  of  fluid  velocity..  As  expected,  a 
critical  velocity,  below  which  the  pressure  gradient  was 
zero,  was  observed.  Over  a  small  range  of  velocities 
the  pressure  gradient  varied  nearly  linearly  with  veloci¬ 
ty,  and  at  higher  velocities  it  varied  as  the  velocity 
squared.  These  results  are  explained  in  terms  of  the 
creation  of  vortex  rings  at  the  capillary  wall.  The  ex¬ 
periments  are  being  continued  with  straight  glass  capil¬ 
laries  instead  of  spiralled  metal  ones  in  hopes  of  ob¬ 
taining  more  consistant  results.  An  Improved  apparatus 
has  been  developed  to  continue  measurements  begun  at 
Yale  University  with  Air  Force  support  on  the  PVT  rela¬ 
tions  in  solid  helium.  Microwave  cavities  are  being 
used  to  measure  the  pressure  as  well  as  the  density. 

An  experiment  to  study  the  propagation  of  second  sound 
in  rotating  rectangular  resonators  is  also  described. 
Measurement  of  the  Magnus  force  on  superfluid  vor¬ 
tices  by  this  technique  is  expected. 


Dartmouth  Coll. ,  Hanover,  N.  H. 

GRAVITATIONAL  FLOW  OF  SUPERFLUID  HELIUM 
AT0.45°K,  byj.  N.  Kidder  and  H.  A.  Blackstead. 
[1965]  [4]p.  incl.  dUgrs.  Uble.  (AF06R-66-1542) 

(AF  AF06R-63-74)  AD  641263  UncUssified 

Also  published  in  Proc.  Ninth  Internat'l.  Conf.  on  Low 
Temperature  Physics,  Columbus,  Ohio  (Aug.  31  -  Sept. 
4,  1964),  ed.  by  J.  G.  Daunt,  D.  O.  Edwards  and 
others.  New  York,  Plenum  Press,  v.  LT9  (Pt.  A); 
331-334,  1965. 

Liquid-helium  flow  at  a  temperature  well  below  TK  has 
been  studied  to  investigate  the  interaction  between  the 
liquid  and  the  capillary  walls.  The  observed  pressure 
gradients  at  velocities  greater  than  the  critical  value 
are  similar  in  form  to  other  measurements  of  pure 
superfluid  flow  at  higher  temperatures.  A  simple  gravi¬ 
tational  flow  technique  has  been  used,  the  fluid  being 
mechanically  displaced  to  Induce  flow  through  a  round 
capillary  between  2  concentric  reservoirs.  The  experi¬ 
ments  have  been  done  at  0. 45°  K,  where  the  relative 
normal  fluid  density  is  3  x  10-^..  Calculations  Indicate 
that  normal-fluid  viscosity  cannot  account  for  the  ob¬ 
served  pressure  gradients. 


Dartmouth  ColL  Dept,  of  Chemistry,  Hanover,  N.  H. 

OXIDATIVE  DEGRADATION  OF  POLYHEDRAL  BOR- 
ANES,  by  A.  Kiczmarcsyk,  G.  B.  Kolski,  and  W.  P. 
Townsend.  [1965]  [I^).  (AF06R-65-0887) 

[AF  AF06R-64-569]  AD  617593  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  87: 

14137^7  IW5. 

R  is  discovered  that  oxidation  of  BioHig*^  snd 
Bgo^lS*^  by  potassium  permanganate:  (1)  proceeds 
readily  to  completion  at  room  temperature  at  pH  7  and 
(2)  results  in  the  quantitative  conversion  to  boric  acid. 

A  summary  of  resutts  is  presented  for  the  yield  of  boric 
acid  from  the  oxidation  of  BioHjo*^,  BjjHig*^, 
B2oHi8'^t  B2oHig*^,  and  B20H17OH-4  ions  and  their 
(urganic  and  halo  derivatives  by  dilute  permanganate. 
One  set  of  data  was  collected  wtthout  pH  control,  and 
another  in  weakly  acidic  to  neutral  solutions. 


Dartmouth  Coll.  Dept,  of  Chemistry,  Hanover,  N.  H. 

THE  POLARIZABILITIES  AND  DIAMACDIETIC  SUS- 
CEPTIBIUTIES  OF  POLYHEDRAL  DORANES  AND 
HALOBfHlANES,  by  A.  Kaczmarczyk  and  G.  B.  Kolski. 
[1965]  [7]p.  incl.  diagrs.  tables,  refs.  (AF06R-65- 
1369)  (AF  AF06R-64-589)  AD  622854  Unclassified 

Also  published  in  Inorg.  Chem. ,  v.  4;  665-671,  May 

11657  “ 

Tite  electronic  polarizabilities  of  the  Bj^CI^q*^, 
®10®*’l0*^>  ®12**12*^’  ®12^'i2*^’  ®12®‘'12*^> 

B2oHi8*^  ions  were  determined  and  an  attempt  was 
made  to  relate  them  to  the  structural  features  of  the 
ions.  From  the  magnetic  susceptibilities  of  the 
®10**10**  and  B2oHjg'*  ions  a  Pascal  constant  was  de¬ 
rived  for  boron  in  these  systems  and  used  to  estimate 
the  magnetic  susceptibilities  of  the  above  listed  hydrid  ^s 
and  halides.  These  estitnated  values  were  compared 
and  found  to  be  in  good  ec,reement  with  magnetic  sus¬ 
ceptibilities  calcu.'  1  'rom  the  experimental  polariza¬ 
bilities.  The  great  success  of  a  conducting-sphere 
model  in  accounting  for  the  physical  properties  of  these 
ions  is  demonstrated,  and  simple  general  equations  for 
calculating  the  polarizabilities  and  magnetic  suscep¬ 
tibilities  of  polyhedral  ions  are  derived.  (Contractor's 
abstract) 


Delaware  U.  Center  for  Research  on  Social  Behavior, 
Newark. 

STRENGTH  OF  THE  RELATIONSHIP  BETWEEN  THE 
VALUE  OF  AN  EVENT  AND  ITS  SUBJECTIVE  PROB- 
ABIUTY  AS  A  FUNCTION  OF  METHOD  OF 


V 


AIR  FORCE  SCIENTinC  RESEARCH 


MEASUREMBIT,  by  D.  C.  Pruitt  and  R.  O.  Hoge. 
[ISeS]  [7]p.  incl.  diagr.  tables.  (AFQ6R-6S-1584) 
(^MDSor^  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(S38)1441  and  National  Science  Foun¬ 
dation)  AO  623380  Unclassitiec' 

Also  published  in  Jour.  Exper.  Psychol. .  v.  69:  483- 

499;  oTy  1865. 


used  to  evaluate  the  bttice  energies  of  the  peroxides 
and  the  double  electron  affinity  of  the  oxygen  molecule, 
£((>2  ^  Oj'^)  =  -  145  dt  15  kcal/mol.  The  covalent  bond 
energy  in  the  peroxide  ion  (D  =  -95  kcal/moftis 
discussed.  ^ 

847 


This  study  was  designed  to  evaluate  the  strength  of  the 
relationship  b^een  the  value  of  an  event  and  the  sub¬ 
jective  probability  of  that  event  as  measured  by  3  dis¬ 
tinct  techniques.  A  positive  relationship  was  found  be¬ 
tween  these  2  variables  under  all  conditions  but  di¬ 
minished  in  strength  as  pressures  for  accuracy  in¬ 
creased.  Hie  results  are  discussed  in  the  light  of 
Rotter's  criticism  of  earlier  studies.  In  addition,  a 
eompnrlscn  was  made  of  the  3  methods  of  measurement, 
from  which  probability  ratings  emerge  as  the  most  re¬ 
liable  technique  for  studying  reactions  to  objective  prob¬ 
ability  displays. 
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Delaware  U.  Dept,  of  Chemistry,  Newark. 

THERMODYNAMICS  OF  THE  HIGHER  OXIDES.  I.  THE 
HEATS  OF  FORMATION  AND  LATTICE  ENERGIES  OF 
THE  SUPERQXIDES  OF  POTASSIUM,  RUBIDIUM,  AND 
CESIUM,  byL.  A.  O'Orazio  and  R.  H.  Wood.  [1965] 
[8]p.  incl.  tebles,  refs.  (AF08R-65-19S6)  (AF  AFCI6R- 
63-325)  AD  626884  Unclassified 


Also  published  in  Jour.  Phys.  Chem. ,  v.  69;  2550- 


Delaware  U.  Dept,  of  Chemistry,  Newark. 

THERM(X>YNAMICS  OF  THE  HIGHER  OXIDES.  IH. 
THE  LATTICE  ENERGY  OF  POTASSIUM  OZONffiE 
AND  THE  ELECTRON  AFFINITY  OF  OZONE,  by  R.  H. 
Wood  and  L.  A.  D'Orazio.  [1965]  [2]p.  incl.  tables, 
refs.  (AF06R-65-19S9)  (AF  AF06R-63-325) 

AO  62M86  Unclassified 

Also  published  in  Jour.  Phys.  Chem. ,  v.  69;  2562- 
2563,  Aug.  1965. 

The  Madelung  constant,  van  der  Waals  sums,  and  lat¬ 
tice  energy  of  the  potassium  ozonide  structure  were 
calculated.  The  results  were  used  to  evaluate  the  elec¬ 
tron  affinity  of  ozcme  EA(02)  =  44  ±  10  kcal/mol  and  the 
heat  of  formation  of  the  gaseous  ozonide  ion  AH{° 

(Og'Jg  =  -  11  *  10  kcal/mol.  The  heat  of  formation  of 
the  hypothetical  lithium  ozonide  is  estimated  (AH^*^  = 

•  63  kcal/mo])and  the  energy  of  its  decomposition 
evaluated. 


848 

Oelavtrare  U.  Dept,  of  Electrical  Engineering,  Newark. 


The  heats  of  fornution  of  KO2,  Rb02,  and  CSO2  were 
determined  at  25. 0°C.  They  were  -68. 0  ±  0. 4,  -68. 0  ± 

0. 6,  and  -69. 2  ±  0. 5  kcal/mol,  respectively.  The  lat¬ 
tice  energies  of  these  compounds  and  the  electron  affin¬ 
ity  of  molecular  oxygen  (EA  =  14. 9  kcal/mol)  were  cal¬ 
culated  using  various  approximations.  The  accuracy  re¬ 
sulting  from  the  use  of  the  approximations  is  assessed. 
The  heats  of  formation  (A  Hf*’  =  -  62  kcal/mol)  and  de¬ 
composition  of  hypothetical  lithium  superoxide  are  esti¬ 
mate.  The  results  indicate  that  this  compound  should 
be  very  unstable.  (Contractor's  abstract) 

846 

Delaware  U.  Dept,  at  Chemistry,  Newark. 

THERMODYNAMICS  OF  THE  HIGHER  OXIDES.  H. 
LATTICE  ENERGIES  OF  THE  ALKALI  AND  ALKALINE 
EARTH  PEROXIDES  AND  THE  DOUBLE  ELECTRON 
AFFINITY  OF  THE  OXYGEN  MOLECULE,  by  R.  H. 
Wood  and  L.  A.  D'Orazio.  [1965]  [4]p.  incl.  tables, 
refs.  (AF06R-65-1956)  (AF  AF06R-63-325)  AD  626885 

Unclassified 


A  QUANTUM  FIELD  DESCRIPTION  OF  COMMUNICA- 
T:0N  SYSTEMS,  by  L.  F.  Jelsma  and  L.  P.  Bolgiano. 
[1965]  [8]p.  incl.  refs.  (AFCI6R-65-2038)  (AF  AFOSR- 
65-2)  AD  627488  Unclassified 

Also  published  in  IEEE  Ann.  Commun.  Convention 
Conf.  Record,  June  1965,  p.  635-642. 

Basic  techniques  in  quantum  field  theory  are  used  to 
determine  the  statistical  properties  of  a  communication 
system.  Since  the  conct^ual  model  of  a  communica¬ 
tions  system  is  an  electromagnetic  fields  system,  the 
problem  is  reduced  to  one  in  quantum  electrodynamics. 
In  the  formulation.  Maxwell's  equations  are  replaced 
by  the  simple  operator  equations  of  motion  of  the  foi  ui'd 
harmonic  oscilhtor  whose  solutions  are  in  terms  of  ti  e 
destruction  operator,  the  creation  operator,  and  the 
current  density.  It  is  demonstrated  that  the  statistics 
of  field  amplitude  measurements  at  the  receiver  in  a 
communication  system  are  the  familiar  statistics  of 
Gaussian  additive  noise.  In  general  the  statistics  of  a 
communication  system  depend  on  the  type  of  measure¬ 
ment  made  by  the  receiver. 


Also  published  in  Jour.  Phys.  Chem. ,  v.  69;  2558-  849 

Delaware  U.  Dept,  of  Electrical  Engineering,  Newark. 

The  Madelung  constants  for  the  alkali  metal  peroxides 

and  the  van  der  Waals  sums  for  both  the  alkali  and  alka-  QUANTUM  FIELD  THEORETICAL  MODELS  OF 

line  earth  peroxides  were  calculated.  The  results  are 
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Am  FORCE  SCIENTIFIC  RESEARCH 


CIMMUNICATION  SYSTEMS,  by  L.  F,  Jclsma.  June 
196S,  202p.  incl.  diagre.  rds.  (Technical  reft.  no. 
Q52)  (AF06R-68-0294)  (AF  AF06R'6&-2)  AD  628711 

UncIassUied 

Basic  concepts  in  qfuantum  lield  theiry  are  used  to  rep¬ 
resent  communication  systems.  Maxwell's  equations 
are  reduced  to  the  equations  of  motion  of  the  forced 
simple  harmonic  oscillator  and  quantized  in  the  Heisen- 
t  berg  picture.  The  state  of  a  communication  system  is 
;  represented  by  a  statistical  density  operator  satisfying 
\  the  postulate  that  the  system  can  be  in  either  a  vacuum 
I  state  or  a  maximum  entropy  state.  Probability  func¬ 
tions  are  derived  representing  the  statistics  of  a  com¬ 
munication  system. 


’850 

.  Delaware  U.  Dept,  of  Electrical  Engineering,  Newark. 

PHOTOELECTRCN  STATISTICS  FOR  VARIABLE  TIME 
>  AND  BANDWIDTH,  hy  A.  p.  Haideri.  Sept.  1965,  f7p. 
incl.  diagrs.  tables,  refs.  (Technical  rei^.  no.  QS3) 
(AF06R-66-0308)  (AF  AF06R-6S-2)  AD  828803 

UncIassUied 

'  The  photoelectric  measurement  of  optical  signals  may 
'  <  be  limited  both  by  random  fluctuations  in  signal  stren^ 

^  and  by  the  probabilistic  nature  of  the  photoelectric  de- 
'  tector.  The  mean  square  fluctuation,  in  number  of 
'  electrons  released  in  a  photoelectric  detector,  iUuml- 
;  nated  by  a  coherent  light  signal  in  the  presence  of  ther- 
mal  noise,  is  calculated.  The  results  are  Illustrated  by 
a  grapl.  which  shows  how  the  dependence  of  the  relative 
I  fluctuation  in  number  of  photoelectrons  on  signal  strength 
'  IS  affected  by  both  the  time-bar-twidth  product  and  the 
\  mean  number  of  photoelectrons  per  observation  time. 
i 
I 

1 851 

I  Delaware  U.  Dept,  of  Electrical  Engineering,  Newark. 

!  MAMMIZATIOf  OF  TRANSINFORMATION  IN  PP  TO- 
I  DETECTION,  by  J.  C.  Murray,  Jr.  June  1965,  u5p. 

;  incl.  diagrs.  refs.  (Technical  rept.  no.  Q51)  (AFOSR- 
66-0309)  (AF  AFOSR-65-2)  AD  628807  UncIassUied 

I  A  photodetector  is  considered  as  a  communication  chan- 
I  nel  and  a  study  made  of  the  maximum  information  per 
I  degree  of  fre^om  I  which  can  be  transmitted  through 
I  the  channel.  Application  of  the  calculus  of  variations 
i  yields  a  necessary  equation  which  the  input  probability 
I  must  satisfy  when  I  is  a  maximum.  It  is  found  that  for 
I  large  average  signal  energy  this  necessary  equation  is 
I  satisfied  when  the  input  signal  energy  lus  an  exponen- 
i  tlal  probability  density.  The  dependence  of  I,  an  aver- 

Iage  signal  energy  with  an  input  probability  of  this  maxi¬ 
mizing  form,  is  calculated  numerically. 
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Delaware  U.  {Dept,  of  Electrical  Engineering]  Newark. 

INFORMATION  CAPACITY  OF  A  PHOTOELECTRIC 
DETECTOR,  oy  B.  E.  Goodwin  and  L.  P.  Bolginno, 
Jr.  1 1965]  [1^.  (AFOai-66-0528)  (AF  AFOBR-6S-2) 
AD  641042  UncIxMlfied 

Also  published  in  Proc.  IEEE,  v.  53:  1745-1746,  Nov. 
lg|5.  “  - 

A  simple  expression  was  oMabted  for  the  information 
capacity  of  a  photodetector.  Defining  I  (E;N)  as  the 
average  iirfarmntlao  transmitted  through  a  channel  (the 
transinformation),  it  was  found  that  this  could  be  ex¬ 
pressed  by  a  simple  power  series. 
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Delaware  U.  (Dept,  of  Psychology]  Newark. 

THE  LEADER'S  PERCEPTKHf  OF  THE  MARGINAL 
MEMBER,  by  R.  C.  ZiUer.  [1965]  [6]p.  IncL  Uhis. 
Ubles,  refs.  (AF06R-6S-0709)  (AF  AP06R-e2-95) 

AD  617241  Uttclasstfied 

Also  published  in  Personnel  Admin. ,  v.  28;  6-11.  Mar.  - 

— 

Results  of  the  research  suggest  that  the  leaders  of 
higher  rated  tra  u 'g  teams  show  more  concern  for  and 
encourage  the  di  lopment  of  the  members  whose  per¬ 
formance  is  mai  'nal.  The  results  also  suggest  that  the 
leader  is  most  8ui...essful  in  working  with  these  less  ef¬ 
fective  team  members  if  he  does  not  perceive,  categor¬ 
ize  and  condemn  the  less  talented  or  less  motivated 
members  as  untralnables  or  Incorrlgibles.  This  posi¬ 
tive  attitude  may  be  attributed,  In  part,  to  greater  cog¬ 
nitive  complexity  or  to  less  narrowly  and  less  rigidly 
defined  standards  of  acceptance  within  an  evaluation 
system  or  style  that  includes  more  than  dichotomized 
rating  scales  such  as  good-bad  and  trainable- untrainable. 
Similar  results  to  these  may  be  expected  with  regard  to 
similar  groups.  Thus,  it  is  hypothesized  that  In  any 
teams  compelled  by  economic  or  labor  conditions  to 
accept  and  utilize  a  high  percentage  of  lob  applicants, 
the  leaders  of  the  more  productive  teams  will  be  found 
to  possess  similar  perceptual  proclivities  with  regard 
to  the  less  desirable  employees.  Similarly,  it  ts  hy¬ 
pothesized  that  in  the  early  elementary  school  grades 
and  particularly  in  schools  with  a  high  percentage  of 
underprivileged  children,  the  most  successful  teachers 
(in  terms  of  student  performance  at  given  minimum 
standards  of  achievement  by  the  maximum  number  of 
students)  are  less  severe  in  their  adjectival  descrip¬ 
tions  of  the  least  preferred  student.  Under  these  condi¬ 
tions  the  limitation  model  of  leadership  is  presumed  to 
apply. 
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Delaware  U.,  (Dept,  of  Psychology]  Newark. 


I  MOTIVATIWAL  AND  PERCEPTUAL  EFFECTS  IN 
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AIR  FORCE  SaENTinC  RESEARCH 


ORIENTATION  TOWARD  A  NEWCOMER,  by  R.  C. 
ZUlerandR.  D.  Bebrlqger.  [IMS]  (lip.  lael.  tables. 
(ArOBR.6S-lS«2)  (AF  AFOSR-ea-SS)  AO  024012 

UncbMlIled 

Aly  publUbed  in  Joor.  Social  Psychol. ,  v.  M:  TB'OO, 

iMs. 

Two  labaratcry  eape-lmeiAs  are  reported  which  analyze 
the  recBlar  (reap- member’s  reaction  to  the  advent  of  an 
imminent  nevcomei  under  varying  characteristics  of  the 
host  group,  the  host-group  members,  and  the  new  mem¬ 
ber.  Remtll  of  biographical  inlormatlan  concemli^  the 
imminent  newcomer  serves  as  the  dependent  variable. 
The  first  eaperiment  concerned  the  relationship  of  high 
and  low  achievemsid-mativation  members  and  Negro- 
White  newcomers  to  interest  in  the  newcomer.  R  was 
found  that  more  informatlan  was  recalled  about  the 
White  than  about  the  Negro  newcomer.  The  results  are 
Interpreted  as  supporting  AUport's  theory  of  prejudice 
toward  Negroes:  ttat  the  race  category  tends  to  be  over¬ 
generalized,  thereby  rendering  further  informaticn 
search  less  salient.  The  second  eiperiment  was  de¬ 
signed  to  study  in  a  more  systematic  fashion  the  effects 
'A  need  achievement  on  recall  of  biographical  data  of  a 
Negro  or  White  newcomer  under  conditions  of  varying 
group  size.  All  3  independent  variables  were  found  to  be 
related  to  recall,  but  the  effects  were  interactional. 


Delaware  U.  [Dept,  of  Psychology]  Newark. 

XKICMATISM  AND  mEDEClSlCWAL  INFORMATION 
9EARCK,  byB.  M.  Long  and  R.  C.  Ziller.  [19S5] 

(3]p.  incl.  uble,  refs.  <AFO6R-66-1150)  (AF  AF06R- 
62-»9)  AO  640274  UncIassUied 

Also  published  in  Jour.  Appl.  Psychol. .  v,  49:  376- 

3787^.  J«5. 

Rokeach's  Dogmatism  Scale  and  4  decision  measures  of 
teDdencies  to  reserve  Judgment  were  administered  to 
72  freshmen  women.  A  significant  negative  relation¬ 
ship  ms  found  between  dogmatism  and  each  of  the  4  de¬ 
cision  measures.  The  non-dogmatic  individual  tended 
to  delay  decision  and  engage  in  predecislonal  search, 
to  reep^e  more  time  lor  psychophysical  Judgments,  and 
to  respond  "don’t  know"  to  statements  of  opinion  under 
condltioits  of  inadequate  information.  Accordingly,  dog¬ 
matism  was  Interpreted  as  a  defense  mechanism  which 
interferes  with  processing  of  predecislonal  information. 
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Delaware  U.  Dept,  o'  Psychology,  Newark. 

TOWARD  A  THECmy  OF  OPEN  AND  CLOSED  GROUPS, 
byR.  C.  ZlUer.  [1965]  [19]p.  Incl.  rd».  (AF06R-66- 
1168}  (AF  AFOSR'62-95)  AD  640276  UncIassUied 

Also  published  in  Psychol,  Bull.,  v.  64.  164-182,  Sept. 

1 96s. 

Four  characteristics  differentiate  groups  in  which  mem¬ 
bership  is  in  a  constant  state  of  flux  (open  groups)  as 


opposed  to  groups  in  which  the  membership  is  relatively 
stable  (closed  groups):  time,  perspective,  equilibrium, 
frame  of  reference,  and  changing  group  membership. 
The  significance  of  these  characteristics  for  social  be¬ 
havior  ms  explored.  A  number  of  tested  and  testable 
propositions  concerning  group  stability  and  social  be¬ 
havior  emerged  from  a  rapprochement  of  research, 
relevant  sub-theories,  and  concepts  associated  with 
open  and  closed-group  behavior.  The  failure  to  con¬ 
sider  the  dimension  of  group  stability  In  most  previous 
social-psychological  resasreh  poses  a  question  concern¬ 
ing  the  generality  of  social-psychological  theories  which 
are  based  upon  research  which  ignores  the  pervasive 
dimension  of  group  stability. 
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Documentation, Inc. ,  Bethesda,  Md. 

AUTOMATIC  INDEXING  FROM  MACHINE  READABLE 
ABSTRACTS  OF  SCIENTIFIC  DOCUMENTS,  by  P. 

Zunde.  Sept.  1965,  21  Ip.  incl.  diagrs.  tables,  refs. 
(AF06R-65-1425)  (AF  49(638)4236)  AD481148L 

UncIassUied 

State-of-the-art  of  machine  indexing  is  reported.  Vari¬ 
ous  proposed  machine  indexing  methods  are  reviewed 
and  evaluated.  Methods  for  comparing  machine  and 
human  indexing  as  well  as  machine  indexing  systems 
among  themselves  are  described.  Possible  approaches 
to  various  problem  solutions  in  machine  indexing  are 
indicated.  The  report  describes  the  design  of  the  for¬ 
mal  autoindexing  of  scientUic  texts  (fast)  system.  Char¬ 
acteristics  of  Uniterm  co-ordinate  indexes  are  investi¬ 
gated  and  generalizations  to  scientUic  indexes  made. 
Laws  for  the  formation  of  words  in  the  indexing  language 
are  derived  and  verUied.  The  operational  principles 
of  the  fast  system  and  test  results  of  various  system 
components  are  reported.  Indexes  produced  by  the  fast 
method  are  compared  with  those  produced  by  human  in¬ 
dexers  for  inter-indexer  and  intra-indexer  consistency.. 
A  method  of  formal  evaluation  of  indexes  using  the  In¬ 
formation  theory  approach  is  presented  and  applied  to 
the  fast  and  conventional  indexes.  It  is  concluded  that 
the  last  system  can  produce  Uniterm  co-ordinate  in¬ 
dexes  adequate  to  user's  requirements  better  and  faster 
than  human  indexers  can  do. 


658 

Dublin  U.  Coll.  (Ireland). 

ACTIVE  TRANSPORT  OF  IONS,  by  E.  J.  Conway. 

Final  rept.  Jan.  27,  1965,  48p.  incl.  diagrs.  tables. 
(AF06R-65-0871)  (AF  61(052)435)  AD  617700 

UncIassUied 

In  the  present  context  the  Interpretation  given  to  active 
transport  of  ions  is  their  movement  from  a  lower  to  a 
higher  chemical  or  electrochemical  potentia',  work 
be.’ng  dene  In  the  process.  This  process  can  be  repre¬ 
sented  as  occurring  in  3  stages:  (1)  The  ion  attaches  it- 
seU  to  a  carrier.  This  attachment  involves  electrical 
adsorption  to  an  ton  or  Ions  of  opposite  charge.  Also, 
in  order  to  e.iter  into  or  cross  membrane  barriers  the 
complex  of  ion  and  carrier  may  be  assumed  to  be  lipoid 
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soluble.  (2)  The  ions  are  released  from  their  attach¬ 
ment  to  the  complex  by  the  release  in  some  way  of  the 
electric  charges  attaching  to  the  carrier  ions.  (3)  The 
release  ol  charge  may  be  considered  as  accomplished  by 
the  activity  ol  the  redox  pump  or  alternatively  by  some 
special  action  of  an  ATFase  enzyme,  the  process  occur¬ 
ring  in  a  cyclicai  manner,  and  involving  the  input  of  free 
energy.  (Contractor's  abstract) 


8S9 

Dublin  U.  Coll.  (Ireland). 

Ai  .'RONOMICAL  OBSERVATIONS  FROM  SPACE  VEHI¬ 
CLES.  UPPER  LIMITS  TO  THE  FLUX  OF  HIGH  ENER¬ 
GY  GAMMA-RAYS  FROU  SELECTED  QUASI-STELLAR 
AND  OTHER  SOURCES  USING  THE  CERENKOV  TECH¬ 
NIQUE,  by  C.  D.  Long,  N.  A.  Porter  and  others.  [1965] 
[2lp.  incl.  table.  (AF06R-65-1840)  (AF  EOAR-63-80) 

AD  626092  Unclassified 

Also  published  in  Ann.  Astrophys. ,  v.  28:  263-264, 

Jan. -Feb.  1965. 

Upper  flux  limits  at  the  earth  for  y  rays  of  energy  greater 
than  about  5  x  10^^  ev  have  been  established  for  the 
quasi-stellar  sources  3C  147,  3C  196,  3C  273,  the  Crab 
Nebula,  and  the  magnetic  variable  53  Cam.  They  are  all 
of  the  order  10"^^  photons  cm'^  s"l.  Corresponding 
upper  energy  limits  at  emission  are  (A  the  order  5  x 

10^7  ergs  s"^  for  the  quasi-stellar  sources,  and  5  x  10^® 
ergs  s*^  for  the  Crab  Nebula,  if  y-ray  absorption  is  as¬ 
sumed  negligible.  Possible  absorption  mechanisms  are 
discussed. 
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Dublin  U.  Coll.  (Ireland). 

DETECTION  OF  RADIO  PULSES  FROM  EXTENSIVE 
Am  SHOWERS,  WITH  A  WIDE-BAND  RECEIVING  SYS¬ 
TEM,  by  N.  A.  Porter,  C.  D.  Long  and  others.  [1965] 
(3]p.  (AFO6R-66-0455)  (AF  EOAR-63-80)  AD  630139 

Unclassified 

Also  published  m  Phys.  Ltrs. ,  v.,  19;  415-147,  Nov., 

TM5:  = 

Radio  pulses  associated  with  extensive  air  showers  of 
moderate  size  physically  similar  to  Cerenkov  radiation 
and  consistant  with  a  coherent  emission  of  radiation  have 
been  reported.  Radio  detection  methods  may  therefore 
be  suitable  for  the  detection  of  very  large  showers  at 
great  distances  from  the  core.  To  investigate  the  possi¬ 
bility  of  wide  band  operation  an  experiment  was  set  up  in 
a  sheltered  valley  site  with  relatively  low  artificial  back¬ 
ground  using  a  helical  aerial  centered  at  70  mc/s.  The 
overall  beamwldth  of  the  system  is  20  mc/s,  and  the  full 
beam  width  of  the  aerial  SO' ,  centered  at  the  zenith. 
Showers  are  selected  by  a  plastic  Cerenkov  parti.'le  de¬ 
tector  of  4, 200  cm^  sensitive  area,  set  at  a  threshold 
particle  density  of  about  7  particles/m^.  The  countiiig 
rate  is  about  20  events  per  hr.  It  is  probable  that  a  sig¬ 
nificant  proportion  of  these  are  due  to  local  showers  or 


fi-meson  induced  events.  The  system  was  operated  for 
37  days,  with  an  effective  running  time  of  850  hr.  On  5 
cl  the  12,  DOO  traces  recorded,  bandwidth  limited  pulses, 
at  least  5  times  the  average  ntAse  fluctuation,  were  ob¬ 
served  in  the  expected  position.  No  comparable  pulses 
were  observed  at  any  other  position  on  any  of  the  traces, 
or  on  the  comparison  traces.  R  is  concluded  that  radio 
pulses  associated  with  air  showers  may  be  detected  with 
a  wide-band  system,  in  the  presence  of  some  inte:'fer- 
ence.  ITte  observations  are  in  reasonable  agreement 
with  a  coherent  emission  model,  but  could  be  due  either 
to  a  negative  excess  in  the  showers  or  to  geomagnetic 
effects. 
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Dublin  U.  Trinity  Coll.  (Ireland). 

ROUGH  COMBUSTION  IN  LIQUID  FUEL  ROCKET 
MOTCmS,  by  P.  D.  McCormack,  S.  Birch,  and  L. 
Crane.  Final  technical  rept.  Jan.  1965,  52p.  incl. 
llhis.  diagrs.  Ubles,  refs.  (AF08R-65-1316) 

(AF  EQAR-63-76)  AD  619526  Uncbssified 

A  thecwy  for  combustion  instability  based  on  fuel  flow 
velocity  modulation  produced  by  injector  vibration  is 
postulated.  The  research  mainly  covers  the  effects  of 
vibratimi  on  liquid  jet  breakup.  A  theoretical  analysis 
of  boundary  layer  Instability  in  the  presence  of  the 
tangential  mt'ie,  leading  to  a  large  increase  in  heat 
transfer  to  the  combustion  chamber  walls,  is  also  given. 
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Dublin  U.  Trinity  Coll.  (Ireland), 

AN  EXPERIMENTAL  AND  THEOIETICAL  ANALYSIS 
OF  CYLINDRICAL  LIQUID  JETS  SUBJECTED  TO  VI¬ 
BRATION,  by  P.  D.  McCormack,  L.  Crane,  and  S. 
Birch.  [1964]  [38]p.  incl.  Ulus,  diagrs.  (AF06R-65- 
2049)  (Bound  with  its  AF06R-65-1316;  AD  619526) 

(AF  EOSr-83-')6)  ad  629243  UnclassUied 

Also  published  in  Brit.  Jour.  Appl.  Phvs. .  v,  16;  395- 
406,  Mar’  T965. 

It  is  established  that  the  Raylelgh-Weber  capillary  type 
instability  on  liquid  jets  may  be  triggered  by  velocity 
modulation  at  the  injector.  It  is  shown  that  by  applica¬ 
tion  of  mechanical  vibration  in  the  appropriate  frequency 
range,  such  velocity  modulation  can  be  induced.  A  sec¬ 
ond-order  analysis  is  developed  to  cover  the  case  of 
very  small  Initiating  modulation  amplitudes.  With  finite 
velocity  modulation  it  is  demonstrated  that  considerable 
liquid  bunching  occurs  which  results  in  the  fornuttion  of 
disks  on  the  jet.  A  modified  Rayleigh  analysis  is  car¬ 
ried  out  which  qualitatively  covers  characteristics  ob¬ 
served  in  the  region  of  finite  velocity  modulation.  Vi¬ 
bration  acceleration  values  of  200  g  and  more  are  found 
necessary  to  enter  the  region  where  the  liquid  bunching 
mechanism  predominates  over  the  surface  tension 
mechanism.. 
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Dublin  U.  Trioitf  Coll.  (Irolaiu!). 

THE  TANGENTIAL  MODE  AND  ROCKET  ENGINE 
BURN-Otrr,  b*  L.  J.  crane,  S.  Birch,  and  P.  O. 
McCormack.  ft««S}(13^  ifxcl.  <Ua^8. 

{Pound  with  tta  AF06R-eS-1316;  AO  619526)  (AF  EOAR  • 

UnelassUied 

It  is  soggMtcrf  that  the  impingemeut  of  rotatii^  gas  on 
the  «all  of  a  cpUndrical  rocket  englae  chamber,  a^l  re- 
solt  in  a  S'dirr.ettalonal  type  of  boundary  layer  instablltty. 
The  larmMloa  of  the  reg^r  and  well  ordered  pattern  of 
Taykn-'Gbrtler  vmtlces,  with  axes  parallel  to  the  cham¬ 
ber  wall,  is  shown  to  result  in  a  very  large,  albeit  os¬ 
cillating,  increase  in  heat  llox  to  the  wall  over  that  due 
to  norm^  convection.  Cartier's  coordinate  system  and 
Schlichtlng's  lormnla  (or  the  boundary  layer  on  a  smooth 
plate  are  used.  Observations  on  heat  transfer  to  the 
rocket  engine  wall  in  the  presence  ct  taiigential  Insta¬ 
bility  indicate  a  fractional  increase  i,;  t'  <>  region  of  ten. 

E  is  concluded  that  eiqperlmental  evidence  supports  the 
contention  that  the  tangential  mode  of  Instability  in  a 
rocket  engine  can  initiate  this  type  of  disturbance  In  the 
boundary  layer  on  the  wall,  and  lead  to  an  independent 
and  sigi^icaaf  increase  in  heat  transfer. 
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Dublin  U.  Trinity  CoU.  (Ireland). 

THE  QUANTIZATION  OF  FIELDS  WITH  MAXIMUM 
SPIN  3/2  AND  THE  APPUCATION  TO  SUi2,  by  L. 
Castell.  [19651  [3]p.  (AF06R-65.2869)  (AF  EOAR- 
64-61)  AO  629305  UnelassUied 

Also  published  in  Nuavo  Clmento,  Series  X,  y.  37; 
lSJ¥-i2J6,  July  1,  1965. 

It  Is  shown  that  a  single  field  equation  of  the  type 

mass  eigenvalues  m  and  3  m,  and  that  the  associated 
"particle  states"  have  poeitive  and  negative  norms, 
respectively. 
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Dublin  U.  Trinity  CoU.  (Ireland). 

SU(12)  MASS  FORMULA,  by  L.  Castell.  [1965]  [l]p. 
incl.  table.  (AFOSR-65-2870)  (AF  EOAR-64-61) 

AO  628341  UnelassUied 


publl 


Hay  3,"IM5. 

An  alternative  derivation  is  given  for  the  Su(6)  mass 
formula  relating  baryon  masses  first  derived  by  M.  A. 
B6g  and  V.  Sli«h  (Phys.  Rev,  Urs. ,  v,  13;  418,  1964). 
(Math.  Rev.  abstract) 
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Dublin  U.  Trinity  CoU.  (Ireiand). 

METHODS  AND  RESULTS  OF  A  GENERAL  THECXIY 
OF  PARTICLES  WITH  SPIN  AND  ITS  CONNECTICSi 
WITHSUig.  by  U  CasteU.  [I965|[2lp.  incl.  diagr. 
(AF06R-65-2653)  (AF  EOAR-64.61)  AD  628339 

UnelassUied 

Also  published  In  Zeitschr,  Naturiorsch,,  v.  2CU;.  737- 
738,  1965. 

The  results  of  previous  attempts  to  combine  the  charge 
symmetries  of  elementary  particles  with  space-time 
structure  are  reviewed  and  presented  in  a  new  form. 
The  connections  with  the  Bargmann-Wigner  equation 
along  with  some  later  developments  in  the  theory  of 
field  equations  tor  particles  with  arbitrary  spin  are 
pointed  out. 
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Dublin  U,  Trinity  CoU.  (Ireland). 

THE  GENERALI^iED  KEMMER  EQUATION,  by  L. 
CasteU.  [1965]  (3]p.  (AF06R-66-1572)  (AF  EOAR- 
64-61)  AD  639535  UncUssUied 

Also  published  in  Nuovo  Cimento,  Series  X,  v,  39; 
344-346,  Sept:  I,  1865, 

The  extension  nl  the  ordinary  f'eld  theoretical  concept 
of  an  elementary  particle  to  a  Vebtivistic  rotator' 
which  possesses  a  certain  moment  of  inertU,  leads  to 
a  new  type  of  first-order  relativistic  field  equations. 
One  of  their  important  features  is  the  tact  that  one  can 
calculate  nontrivial  energy  level  trajectories  tor  arbi¬ 
trary  high  spin.  Consideration  is  given  to  the  5-dimen¬ 
sional  Kemi  ^r  equation  to  which  dUferent  angular  mo¬ 
mentum  states  are  intrinsically  coupled.  The  result¬ 
ing  energy  level  trajectories  are  compared  with  a  sim¬ 
ple  classical  model. 
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Dublin  U.  Trinity  CoU.  (Ireland). 

DERIVATION  OF  JET  VELOCITY  MODULATION 
CAUSED  BV  INJECTOR  VIBRATION,  by  P.  D. 
McCormack,  L.  Crane,  and  S.  Birch.  [1965]  [3]p. 
incl.  Ulus.  (AFO6R'66-0351)  (In  cooperation  with 
Dartmouth  Coll. ,  Hanover,  N,  H. )  (AF  EOAR-65-43) 
AD  632447  UnelassUied 

Also  published  in  Brit.  Jour.  Appl.  Phvs. ,  v.  16; 
1911-1913,  Dec.  1965. 

A  method  of  establishing  the  velocity  modulation  pro¬ 
duced  in  a  jet  as  a  result  of  transverse  vibration  is 
described.  Results  are  quoted  for  water  and  paraffin 
jets.  The  method  is  based  on  measuring  the  diameter 
of  the  disks,  or  plates,  produced  on  the  jet  and  using 
Hartman's  formula  to  deduce  the  velocity  modulation  at 
the  orifice.  (Contractor's  abstract) 
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Dublin  U.  Trinity  Coll.  (Irelancl). 

MECHANICAL  VIBRATION  -  A  IHUVING  MECHANISM 
FOR  COMBUSTION  INSTABILITY  IN  ROCKET  EN¬ 
GINES,  by  P.  D.  McCormack,  O.  Cochrane,  and  L. 
Crane.  Nov.  1935  f31]p.  incl.  djagM.  (AF06R-66' 
0404)  (AF  EOAR-6S-43)  AD  628923  Unclassified 

The  mixing  and  burning  of  gas/air  jets  in  the  presence 
of  mechanical  vibration  of  the  injector  was  studied. 
Inuial  photographic  Schlierer  and  spectroscopic  obser¬ 
vations  of  a  H2/air  aixl  coni  gas/air  flame  vibration 
conditions  have  been  cairied  out..  The  vibration  obvi¬ 
ously  enhances  the  rate  of  mixing  and  higher  mean 
flame  temperatures  result.  A  closed  solution  was  ob¬ 
tained  lor  the  case  of  a  vibrated  gas  jet  mixing  with  its 
surroundings,  in  the  near-field  (poientul  core)  region. 
Generally  spiking,  the  theory  predicted  that  the  vi¬ 
bration,  treated  as  a  source  of  velocity,  would  raise 
the  mean  axial  component  of  velocity  at  any  point  inside 
the  mixing  region.  This  was  verifi^  by  a  hot-wire 
anemometer  investigation.  Furthermore,  it  wkj  estab¬ 
lished  that  the  vibration  drives  the  vortex  sneJding 
mechanism  in  the  flow  from  an  orifice. 


independent  solutions  with  Wronekian  w  of  the  linear 
equation  Y”  =  w'w' W*  *  qY,  where  w  and  q  are  given 
functions  of  x,  then  the  equation  (I)  y"  =  w'w'^y'  + 
f(y>y'>w,q)  hts  general  solutian  y  •  F(o,  v)  If  and  only 
if  f  has  the  for.^  (2)  f  =  qZ(y)  ♦  AjyXy’)*  ♦  C(y)w*, 
where  Z,  A,  C  sHisfy  (3)  Z*-AZ  °  1,  ZC'  +  (3-AZ)C  ° 
0.  la  Herbst's  paper,  F  is  determined  only  as  a  solu¬ 
tion  of  a  system  of  four  partial  differential  equations. 

In  the  present  paper,  the  authors  give  a  simple  charac¬ 
terization  of  F,  and  on  the  basis  of  information  ob¬ 
tained,  a  method  is  developed  for  the  aoiutiun  of  (1) 
when  f  has  the  form  (2)  and  Z,  A,  C  satisfy  (3). 

(Math.  Rev.  abstract) 
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{Duke  U.  Dept,  of  Mathematics,  Durham,  N.  C.  ] 

ON  THE  NOf- EXISTENCE  OF  L^  80LUTK»IS  OF  A 
CLASS  OF  NON-LINEAR  DIFFERENTIAL  BOUATIONS, 
by  J.  Burlak.  (1965]  {12]p.  incl.  refs.  (AF06R-66. 
1351)  (AF  AF06R-63-435)  AD  641556  UnchissHied 

Also  published  in  Proc.  Edinburgh  Math.  Soc. ,  v.  14: 
SerTttTST^SBSr  Dec.  1965. 
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Duke  U. ,  Durham,  N.  C. 

THE  DUKE  ALGOL  CCttfPILER  AND  SYNTACTIC 
ROUTINE  METHOD  FOR  SYNTAX  RECOGNITIW!,  by 
T.  M.  Gallie,  Jr.  Apr.  5,  1965  {33]p.  incl.  diagrs. 
tables,  refs.  (AFCISR-65-0715)  (AF  AF06R-62-164) 
AD  614794  Unclassified 

This  project  ts  concerned  with  (a)  methods  for  specify¬ 
ing  the  meaning  of  a  mechanical  language,  (b)  classifi¬ 
cation  and  simplification  of  the  grammars  of  mechani¬ 
cal  languages,  (c)  methods  of  systematizing  the  con¬ 
struction  of  translators  which  can  be  used  to  construct 
other  translators,  and  (d)  description  of  an  Algol  com¬ 
puter  in  an  appropriate  extension  of  Algol.  Chapter  I  of 
this  report  gives  the  author's  opinions  of  various  meth¬ 
ods  for  syntax  recognition  and  explains  why  he  has 
chosen  to  use  one  which  was  suggested  by  work  of  Lucas 
and  Schai.  Chapter  n  explains  the  method  in  some  de¬ 
tail.  Chapter  in  outlines  our  practical  experience  using 
this  method.  The  list  of  references  forms  a  minimal 
recommended  reading  list. 
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Duke  U.  [Dept,  of  Mathematics]  Durham,  N.  C. 

SECOND  ORDER  LINEAR  AND  NONLINEAR  DIFFEREN¬ 
TIAL  ECUATIONS,  by  J.  J.  Gergen  and  F.  G.  Dressel. 
[1965]  f7]p.  (AFOSR-66-0081)  (AF  AFOSR-62-162) 

AD  640272  Unclassified 

Also  published  in  Proc.  Amer..  Math.  Soc. .  v.  16;  767- 

TTS/’KigT  14657 

Herbst  proved  the  following  theorem:  If  u,  v  are  variable 


The  purpose  of  this  paper  is  to  obtain  properties  of 
solutions  of  the  mm  linear  differential  equation  y^^  + 
f(tt)  e(y)  °  0.  In  particular,  conditions  are  established 
under  which  solutions  of  the  differential  equation  above 
fail  to  be  of  class  L^. 
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Duke  U.  Dept,  of  Physics,  Durham,  N.  C. 

MOLECULAR  FORCE  HELD  AND  CENTRIFUGAL 
DlSTCWTICaf  CONSTANTS  OF  NITROSYL  FLUORIDE, 
by  R.  L.  Cook.  [1965]  [7]p.  incl.  tables,  refs. 
(AF06R-65-2136)  (AF  AFOSR- 64-493)  AD  629797 

UnclassUied 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Also  published  in  Jour.  Chepi.  Phys. ,  v.  42;  2927- 
5933,  Apr.,  15,  1965. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
n,  V.;  1C.  49l,  Apr,  26,  1985. 

The  microwave  spectrum  of  nitrosyl  fluoride,  NOF,  has 
been  reinvestigated  in  the  microwave  region  and  extended 
into  the  millimeter  wave  region.  Some  80  transitions, 
consisting  of  both  "a"-  and  'Tj"-type  tranuitlons,  have 
been  measured  and  assigned.  These  data  provide  the 
Information  required  for  a  centrifugal  distortion  anal¬ 
ysis  which  yields  the  following  ground-state  rotational 
parameters  (mc/sec):  A  =  95  189.  77,  = 

-0.099630,  Tjjjpq,  =  -0.289581;  B  -  11  844.12,  = 

-15. 586926,  Hjk  =  2. 339  x  10-6;  and  C  =  10  508. 31, 
'zxzz  -  418629,  Hjjj  =  -4. 946  x  10"®.  Combination 

of  infrared  data  and  microwave  data  yields  the  follow¬ 
ing  quadratic  potential  constants  millldynes  per  angotron. 


>  191  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


fjl  =  2.09,  1,2  -  15.08,  f„/d2  -  1.08,  1,1,2  =  1-85, 

*r)a/d  '  *'*•  *•'•1  lr2 

bond  force  constants,  respectively,  and  1,^^  is  the  bond- 

bending  force  constant., 
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Duke  li.  Dept,  of  Physics,  Durham,  N.  C. 

MILUMETER-WAVE  MOLECULAR-BEAM  SPEC¬ 
TROSCOPY:  ALKALI  FLUORIDES,  by  S.  E.  Veazey 
and  W.  Gordy.  [1965]  [9]p.  incl.  illus.  diagr.  tables, 
refs.  (AFOSR-2137)  (AF  AFOSR-64-4S3)  AD  629796 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr..  26-29,  1965. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Scries 
n,  V.,  10;  491,  Apr.  26,  1965. 

Also  published  in  Phys.  Rev. ,  v..  138;  A1303-A1311, 

May  31,  1965. 

Rotational  transitions  of  the  alkali  metal  fluorides  CsF, 
Rb87F,  Rb85F,  k39f,  NaF,  and  Li’f  have  been  meas¬ 
ured  in  the  millimeter-  and  submillimeter-wave  regions 
where  no  previous  measurements  existed.  The  work 
was  accomplished  with  a  high-resolutinn  molecular- 
beam  absorption  spectrometer,  previously  utilized  for 
study  of  the  other  alkali  halides.  A  more  reliable  oven 
was  constructed  and  used  to  vaporize  the  alkali  fluorides 
at  temperatures  up  to  ilOO'C.  Measurements  on  rota¬ 
tional  transitions  as  high  as  J  =  27  -  28  m  the  first  3 
vibrational  states  gave  Yqj,  Yjj,  and  Y21  more  accu¬ 
rately,  lor  the  most  part,  than  they  were  previously 
known,  and  gave  Y02  and  Yj2  for  the  first  time.  From 
these  Dunham  rotational  constants  were  derived  poten¬ 
tial  coefficients,  moments  of  inertia,  internuclear  dis¬ 
tances,  and  vibrational  constants.  (Contractor's 
abstract) 
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SOME  RADIATION  EFFECTS  ON  DNA  AND  ITS  CON¬ 
STITUENTS,  by  W.  Gordy,  B.  Prudcn,  ard  W.  Snipes. 
11965l|6]p.  incl.  diagrs.  refs.  (AFOSR-65-2138) 
(Sponsor^  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-64-493  and  Army  Research 
Office  (Durham))  AD  618434  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sci. ,  v.  53: 
75l-756r Apr.,  T965. 

ESR  evidence  indicates  that  hydrogen-addition  reactions 
on  the  ringed  groups,  especially  on  the  thymine  ring, 
are  possibly  of  great  significance  in  radiation  damage  to 
DNA.  The  production  of  secondary  free  radicals  in 
DNA  by  H-addition  reactions  depends  upon  physical  con¬ 
dition  .as  well  as  upon  chemical  impurities  and  probably 
on  the  nature  and  constitution  of  DNA  itself,  i.  e. ,  upon 


the  relative  amounts  and  the  sequence  of  the  different 
nucleotides  in  the  DNA  polymer  and  upon  the  number 
of  its  strands,  whether  single  or  double. 
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ELECTRON  SPIN  RESONANCE  OF  AN  IRRADIATED 
SINGLE  CRYSTAL  OF  THYMIDINE,  by  B.  Pruden,  W,, 
Snipes,  and  W.  Gordy.  [1965]  [8]p.  incl.  diagrs. 
table,  refs.  (AFOSR-65-2139)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-64-493  and  Army  Research  Office  (Durham)) 
A.D  618435  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,. 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Abstract  published  in  Bull.  Amer.,  Phys.  Soc. ,  Series 
it,  V.  10:  50"7,  Apr.  26,  1965. 

Also  published  in  Proc.,  Nat'l.  Acad.  Sci. ,  v.  53: 
917-924,  May  1965., 

ESR  measurements  on  >-irradiated  single  crystals  of 
thymidine  show  that  the  free  radical  detected  "■'rlier  in 
the  powder  is  formed  by  an  H  addition  reaction  to  the 
Cjg)  on  the  thymidine  ring.  The  hyperfine  structure  is 

isotropic  and  arises  from  a  triplet  isotropic  splitting 
of  40. 4  G  by  the  2  equivalent  C(g)H2  protons  and  from 

a  quartet  substructure  arising  from  an  equivalent  iso¬ 
tropic  coupling  of  20.  3  G  by  the  CHj  protons.  The 
couDling  of  both  sets  of  protons  occurs  primarily 
through  hyperconjugation  with  ir-orbital  spin  density  on 
the  ring,  most  of  which  is  on  The  ring  is  planar 

with  the  CjgjH  bonds  oriented  above  and  below  the 

plane,  approximately  35  from  the  normal  to  it.  The 
spin  density  on  is  0.  71.  The  g  tensor  is  axially 
symmetric,  approximately,  with  principal  values  of 
2. 0026  and  2. 0042.  powdered  samples,  production 
of  this  radical  was  enhanced  by  irradiation  in  molecu¬ 
lar  hydrogen. 
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FREE  RADICALS  FORMED  BY  HYDROGEN  ATOM 
BOMBARDMENT  OF  THE  NUCLEIC-ACID  BASES,  by 
J.  N.  HerakandW.  Gordy.  [1965]  [6]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-66-0376)  (AF  AFOSR-64-493) 
AD  6.76396  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sci. ,  v.  54. 
1287-1292,  Nov.  1965. 

The  study  provides  objective  proof  that  free  hydrogen 
atoms  combine  directly  at  room  temperature  with  ring 
carbons  not  only  of  thymine  but  also  of  uracil  and  of 
the  purine  bases  adenine  and  guanine.  In  contrast,  no 
corresponding  evidence  could  be  found  for  H-addition 
on  the  ring  carbons  of  cytosine.  These  results  are  in 
agreement  with  work  in  progress  in  this  laboratory 
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which  shows  that  the  electron  spin  resonance  (ESR)  pat¬ 
terns  of  irradiated  single  crystals  of  cytidine  dc  not 
resemble  those  expected  for  free  radicals  formed  by 
such  H  addition  on  C^gj  or  C^gj. 


I  Duke  U.  [Dept,  of  Physics]  Durham,  N.  C. 

j,  DIPOLE  MOMENTS  OF  HNCO  AND  HNj  (Abstract),  by 
I  D.  White  and  R.  L.  Cook.  [1965]  fl]p.  [AF  AFOSR- 
I  64-493]  Unclassified 

I 

f  Presented  at  meeting  of  the  Arntr.  Phys.  Soc. , 

■f  Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phvs.  Soc. .  Series  II,  v..  10: 
491,  Apr.  Ji6,  1965. 

The  dipole  moment  of  HNCO  and  HNg  have  been  pre- 
^  cisely  measured  from  the  Stark  effect  of  their  milli- 
;  meter- wave  rotational  spectra.  A  parallel-plate,  semi- 
i  free  space  30-in.  Stark  cell  with  optically  ground  quartz 
)  spacers  was  employed.  Sectional  horns  and  Teflon 

?  lenses  were  used  lor  focusing  the  millimeter-wave  en- 

[  ergy..  Both  molecules  are  nearly  symmetric  rotors, 

i  Since  only  a-type  transitions  were  observed,  the  sym- 

!  metric  top  notation  is  applicable.  For  a  given  J  transi- 

>  tion,  the  dipole  moment  of  HNCO  was  found  to  decrease 

'  with  increasing  rotation  about  the  a  axis.  As  an  exam¬ 
s'  pie,  the  J  =  3  -  4  transition  yields  =  1. 57,  1.  540,  and 

'  1. 5000  Debye  for  the  effective  K  values  of  1,  2,  and  3, 

respectively.  So  far,  only  the  J  =  3  -  4,  K  =2  transi¬ 
tion  has  been  observed  for  HN3.  For  it,  Uj  =  0. 825 
t  Debye. 
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ELECTRON  SPIN  RESONANCE  OF  ATOMIC  As  AND  P 
AND  OF  PH,  RADICALS  IN  AN  INERT  MATRIX  AT  LOW 
TEMPERATURE  (Abstract),  by  W.  Gordy,  R. 

Morehouse,  and  J.  J.  Christiansen.  [1965]  [l]p. 

[AF  AF06R'64-493]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.,  10: 
558-5(57, "ffpr.,  26,  1965. 

The  ESR  of  atomic  As  has  been  detected  in  a  y-irradiated 
Kr  matrix  containing  small  concentrations  of  ASH3  mole¬ 
cules.  The  radicals  are  produced  mainly  by  energy  ab¬ 
sorbed  by  the  matrix  and  transferred  to  the  AsHg.  The 

As'(^  atoms  have  an  Isotropic  nuclear  coupling  of  11. 1 
G  and  an  isotropic  g  of  1. 9975.  Similar  energy  migra¬ 
tion  of  PHj  molecules  in  the  Kr  matrix  was  found  to 
produce  PHg  free  radicals  as  well  as  P  and  H  atoms. 

A  coupling  constant  of  30  G  is  observed  for  the  P  atoms 
with  an  isotropic  g  of  2. 0027.,  For  PHg  the  observed  P^l 
coupling  IS  80  G,  the  H  coupling  is  18  G,  and  the  average 
g  is  2. 0087.  The  ESR  of  the  PHg  indicates  a  bond 


angle  at  about  12C°.  In  contrast,  small  concentra¬ 
tions  of  NHg  in  the  Kr  matrix  did  net  produce  detecta¬ 
ble  ESR  signals.  Atomic  P^*  splitting  has  been  pre¬ 
viously  measured  in  the  gas  to  be  20. 0  C  and  in  an  ar¬ 
gon  matrix  at  4. 2°K  to  be  23. 3  G. 


Duke  U.  [Dept,  of  Physics]  Durham,  N.  C. 

ELECTRON  SPIN  RESONANCE  OF  y-IRRADIATED  SIN¬ 
GLE  CRYSTALS  OF  CF3COONH4  (Abstract),  by  F,  Srygley 
and  W..  Gordy.  [1965]  [l]p.  [AF  AFO6R-04-493] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  10: 
507,  Apr.,  26,  1965. 

Electron-spin-resonance  studies  of  y-irradlated  single 
crysUls  of  CF3COC81H4  reveal  CF2COONH4  free  radi¬ 
cals,  which  are  produced  by  loss  of  an  F  from  the 
parent  molecule.  There  are  4  molecules  in  the  unit 
cell,  but  there  are  only  2  distinguishably  different  ori¬ 
entations  of  the  free  radicals.  The  ESR  indicates  that 
the  free  radicals  are  planar,  with  the  2  distinguishable 
orientations  approxinateiy  at  right  angles,  88. 5°.,  The 
nuclear  couplings  of  the  2  F  atoms  are  equivalent  and 
axially  symmetric,  with  A„  =  188  ±  3  G  and  with  A^  = 

14  1  3  G.  Likewise,  g  is  symmetric  about  the  same 
axis,  with  g,,  =  2. 004  ar>d  with  g  *  2. 007.,  The  mag¬ 
netic  axes  of  symmetry  are  found  to  be  normal  to  the  2 
planes  containing  CC<X>  groups  of  the  undamaged  mole¬ 
cules  in  the  crystal.  Analysis  at  the  nuclear  coupling 
indicates  that  the  2p  spin  density  on  the  F  is  0. 12  and 
the  2s  density  is  0. 0044.  A  singlet  resonance  which 
may  arise  from  the  radical  CF3CO2  Is  also  observed. 
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ELECTRON  SPIN  RESWJANCE  OF  SIH3,  GeHj,  AND 

SnH  FREE  RADICALS  IN  A  KRYPTON  MATRDC  (Ab¬ 
stract),  by  R.  Morehouse,  and  W.  Curdy.  [1965]  [l]p. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re- 
seartn  under  [AF  AFOSR-64-493]  and  Army  Research 
Office  (Durham))  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Aor.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v..  10: 
557,~Apr:  26,  1965., 

Disintegration  of  XH^-type  molecules  by  energy  migra¬ 
tion  and  transfer  In  an  inert  Kr  matrix  at  4. 2°K  has 
been  investigated  through  the  ESR  of  the  resulting  free 
radicals.  The  3iH4  dissociates  li^o  SIH3  and  H;  the 
GeH^  into  GeH3  and  H;  but  the  SnH4  dissociates  into 
SnH  radicals  and  H  atoms.  The  SiHj  and  GCH3  have 


i 
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quartet  patterns  arising  from  the  equivalent  coupling  of 
their  protons.  The  proton  coupling  is  8. 2  G  in  SiH^  and 
IS  G  in  GeHj.  The  SnH  radical  has  a  doublet  ESR  pat¬ 
tern  arising  from  its  proton  coupling  of  32  G.  From  the 
shape  of  the  resonance  of  the  polyoriented  radicals,  the 
g  tensors  of  SIH3  and  GeH^  are  estimated  to  be  axially 
symmetric  with  g„  =  2. 0055  and  g;^  =  2. 0032  for  SiH^ 
and  with  g^^  =  2. 0170  and  g^  =  2. 0104  for  GeHj.  The  g 
of  SnH  is  isotropic,  with  a  value  of  2. 0022.  The  SiH^ 
radical  has  been  previously  detected  in  the  argon  matrix 
with  a  component  splitting  of  7. 6  G. 
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HIGHER-ORDER  DBTORTKMI  EFFECTS  IN  THE  ROTA¬ 
TIONAL  SPECTRUM  OF  BOTHIOCYANIC  ACID  (Ab¬ 
stract),  by  J.  J.  Christiansen,  R.  L.  Cook,  and  M. 
Wlnnewlsser.  [1965]  [l]p.  [AF  AF06R-64-493] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.,  26-29, 1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.,  10: 
4?r,"Apr;T6,  1965. 

The  millimeter-wave  rotational  spectrum  of  the  slightly 
asymmetric  rotor,  HNCS  has  been  reported  and  a  num¬ 
ber  of  -  0,  1,  2,  and  3  transitions  were  measured 
and  assigned.  However,  it  was  not  possible  to  obtain  a 
satisfactory  fit  of  the  spectrum  even  with  the  inclusion 
of  p6 

distortion  terms  in  the  energy  expression. 
Furthermore,  the  analysis  yielded  =  4  transition 

frequencies,  which  were  not  among  the  observed  fre¬ 
quencies,  even  though  these  lines  should  have  sufficient 
Intensity  to  be  detected.  This  anomalous  K  pattern  has 
been  reinvestigated  and  it  has  been  found  that  the  intro¬ 
duction  of  PB  distortion  terms  is  essential  to  account 
accurately  for  the  observed  rotational-frequencies. 
Consideration  of  these  effects  has  enabled  the  measure¬ 
ment  and  assignment  of  a  number  of  K.j  =4  lines.  This 
appears  to  be  the  first  time  that  such  high-order  distor¬ 
tion  Elects  have  been  observed. 
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MLMJMETER-WAVE  SPECTRUM  OF  THE  SH  RADI¬ 
CAL  ^Abstract),  by  M.  Winnewisser,  G.  Wlnnewlsser, 
andW.  Gordy.  [1965]  [l]p.  [AF  AF06R-64-493] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  10: 
491,“A]^.  26,  1965. 

The  millimeter- wave  A-type  spectrum  of  the  gaseous 


free  radical  SH  in  the  ^"3^2  electronic  ground  state  has 
been  detected  with  an  improved  version  of  the  fast-flow 
millimeter-wave  spectrometer.  SH  radicals  were  gen¬ 
erated  with  a  yield  of  roughly  50%  by  the  passage  of  H2S 
gas  through  a  rf  discharge  with  200  W  input  power..  The 
following  transitions  between  A-type  doublets  m  the  2 
state  have  been  observed  and  assigned  mc/sec,  N  =  17, 

J  =  35/2  84  855. 41;  N  =  18,  J  =  37/2  96  791.  30;  N  =  19, 

J  =  39/2  112  753. 46;  N  =  20,  J  =  41/2  130  653. 88,  and 
N  =  21,  J  =  43/2  152  359.  74.  The  prelimmary  spec¬ 
troscope  constants  are  Bq  =  255  000  mc/sec,  q  -  330 
mc/sec,  3  =  -30,  A  =  -120  x  10®  mc/sec.  The  lifetime 
of  the  SH  radicals  has  been  found  to  be  of  the  order  of 
0.  5  sec. 
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SUBMILLIMETER  WAVE  SPECTRUM  OF  HBr 
(Abstract),  by  G.  Jones  and  W,.  Gordy.,  [1965]  [l]p. 

[AF  AF06R-64-493]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Chattanooga  U. ,  Tenn. ,  Nov.,  5-7,  1964. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  10: 
246,  Fa.'  25,  1965, 

The  J  =  0  --I  rotational  transitions  of  HBr'^®  and  HBr^l 
have  been  measured  with  high  precision  at  the  submilli- 
meter  wavelength  X  =  0,  599  mm.  The  molecular  con¬ 
stants  derived  for  HBr"^®  are  vq  =  500  675.  24  ±  0.  26 
mc/sec,  Bq  =  250  360. 78  ±  0. 13  mc/sec,  cQq  =  535. 4  ± 
1. 4  Mc/sec,  and  C  =  0, 29  ±  0, 20  Mc/sec,  The  cor¬ 
responding  vaiues  for  HBr^l  are  500  519.41  ±  0.26 
mc/sec,  250  282. 88  ±  0.  13,  447, 9  ±  1. 4  mc/sec, 
and  0, 31  ±  0, 20  mc/sec,  respectively.  The  lines 
were  observed  and  measured  on  the  cathode-ray 
scope. 
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MICROWAVE  SPECTROSCOPY  m  THE  REGION  OF 
4-0. 4  MILLIMETERS,  byW.  Gordy.  [1965]  [32]p.  incl. 
illus.  diagrs.  tables,  refs.  (AF06R-67-0076) 

(AF  AFOSR-66-493)  AD  646182  Unclassified 

Presented  at  Eighth  European  Cong,  on  Molecular  Spec¬ 
troscopy,  Copenhagen  (Denmark),  Aug.  14-20,  1965. 

Also  published  in  Pure  and  Appl.  Chem, .  v.  11:.  403- 

434.  1965; 

A  review  is  given  of  spectroscopic  studies  in  the  4-0. 4 
mm  wavelength  region,  with  particular  attention  to  the 
development  and  operation  of  a  new  0. 43  mm  high  purity 
energy  source.  Topics  include:  extension  of  high-reso¬ 
lution  spectroscopy  to  the  4-0.  4  mm  region;  instruments 
and  techniques;  hydrogen  halides  and  the  velocity  of 
l.'ht:  precision  spark  spectrometer;,  spectroscopy  of 
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unstable  molecular  species;  high-temperature  molecular 
beam  spectrometer;  symm^ric  and  asymmetric  rotors; 
solids,  licjuids,  and  flames. 
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CRUSTAL  STRUCTURE  OF  GREAT  BRITAIN,  by  A,  L. 
Lucas.  Feb.  2,  1965,  13p.  incl.  refs.  (Scientific  rept. 
no.  3)  (AFOSR-65-2314)  (AF  61(052)733)  AD  618093 

Unclassified 

The  report  describes  the  progress  made  in  constructing 
a  transportable  seismic  array  system  for  use  in  crustal 
studies.  A  review  of  published  work  relating  to  the  re¬ 
search  aims  of  this  project  is  Included. 
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CRUSTAL  STRUCTURE  OF  GREAT  BRITAIN,  by 
M.  H.  P.  Bott  and  A.  L.  Lucas.  Aug.  3,  1965,  6p, 
(Scientific  rept.  no.  4)  (AFOSR-65-2929)  (AF  61(052)- 
733)  AO  627840  Unclassified 

The  research  aim  of  this  project  is  the  investigation  in 
Great  Britain  of  local  variations  in  crustal  structure 
with  particular  reference  to  granite  bathollths,  and  the 
effects  of  such  variations  on  the  propagation  of  seismic 
energy..  This  investigation  is  to  be  carried  out  by  crus¬ 
tal  refraction  explosion  studies.  The  hardware  consists 
of  a  ten  channel  seismometer  array  v/ith  digital  mag¬ 
netic  tape  recording.  The  prime  consideration  during 
the  period  of  this  report  has  been  to  get  the  equipment 
in  the  field  and  operational  by  September,  1965  in  order 
to  take  advantage  of  a  series  of  depth  charge  explosions 
in  the  Irish  Sea  and  St,  George's  Channel.. 
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THE  FERMI  MOMENTA  OF  SOME  FACE  CENTERED 
CUBIC  RARE  EARTH  COMPOUNDS,  by  M.  I.  Darby  and 
K.  N.  R.  Taylor.  [1965]  [2]p.  incl.  diagrs.  refs. 
(AF06R-65-1896i  (AF  EOAR-63-75)  AD  626363 

Unclassified 


Also  published  in  Phys.  Ltrs. .  v.  14:  179-180,  Feb.  1, 

isfis.  — 

Using  the  indirect  excliange  theory  of  Ruderman,  Kittel 
(Phys  Rev. ,  96-  99,  1954)  and  Yosida  (Phys.  Rev. , 

V..  106:  893,  1957),  the  Fermi  momenta  are  determined 
for  Re>X  compounds  where  Re  is  Gd,  Tb,  Dy,  Ho, 

Tm,  or  Yb  and  X  is  N,  P,  As,  Sb,  or  Bi.  The  Fermi 
momenta  are  plotted  against  lattice  spacing  a^.  The 
equation  of  the  resulting  straight  line  can  be  written  in 
the  form  kp  =  (3it2  x  1. 42)*/^  a^.  This  suggests  that  if 
the  effective  number  of  valence  electrons  per  rare  earth 
ion  is  taken  to  be  1. 42  for  all  compounds,  then  the  val¬ 
ues  of  kp  and  consequent  widely  differing  paramagnetic 
Curie  points  of  these  compounds  can  be  accounted  for 
entirely  by  differences  in  lattice  spacings.  It  is  con¬ 
cluded  that  the  use  of  the  indirect  exchange  theory  ena¬ 
bles  the  paramagnetic  Curie  temperatures  ot  these  com¬ 
pounds  to  be  correlated  with  lattice  spacings  via  their 
fermi  momenta  values. 
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Dynamic  Science  Corp. ,  Monrovia,  Calif. 

COMBUSTION  INtTABIUTY.  Final  technical  rept. 
[1965]  74p,  incl.  diagrs.  refs.  (Rept.  no.  SN-18(H)) 
(AF06R-65-1683)  (AF  49(638)1151)  AD  623847 

Unclassified 

The  principal  objective  of  the  program  was  to  relate 
combustion  stability  to  injector  design  variables  through 
a  consideration  of  droplet  dynamics  and  combustion. 

The  basic  model  treats  the  individual  droplets  as  energy 
and  mass  sources.  Stability  or  bistability  is  determine 
by  the  relationship  between  energy  and  mass  addition 
and  the  characteristics  of  the  chamber  or  oil  disturb¬ 
ance  introduced  into  the  chamber..  Depending  upon 
such  relationships,  a  disturbance  will  be  either  ampli¬ 
fied  or  dumped.  A  determination  of  the  stability  of  a 
system  will  depend  not  only  upon  the  frequency  response 
the  energy  and/or  mass  source  but  may  also  depend 
upon  its  spatial  relationship.  One  of  the  first  efforts 
bi  tlie  study  was  to  determine  whether  propellant  drop¬ 
lets  would  assume  specific  patterns  with  respect  to  a 
disturbance  and  whether  these  patterns  could  affect  the 
stability  of  the  combustion  process. 
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Edinburgh  U.  Dept,  of  Physiology  (Gt.  Brit.). 

A  RELATIONSHIP  BETWEEN  ADRENALINE  AND  THE 
MODE  OF  ACTION  OF  OXYTOfJIN  AND  OESTROGEN 
ON  VASCULAR  SMOOTH  MUSCLE,  by  A.  L.  Kaigh,  S. 
Lloyd,  and  M.  Pickford.  [1965]  [14]p.  incl.  diagrs. 
table,  refs.  (AF06R-6S-2949)  (AF  EOAR-62-79) 

AD  628389  UncUssified 

Also  published  In  Jour.  Physiol. ,  v.  178;  563-576. 

3ShelM5.- - 

Hind-leg  blood  flow  was  measured  in  dogs  and  monkeys, 
in  acute  experiments  by  means  of  a  Rivlov  stromuhr  in 
series  with  the  femoral  veins,  and  in  chronic  r‘.peri- 
ments  by  venous  occlusion  plethysmographv.  When  a 
reduction  in  hind-limb  blood  flow  in  response  to  admin¬ 
istration  of  oxytocin  was  induced  by  lumbar  sympa¬ 
thectomy,  the  normal  dilator  response  to  oxytocin  was 
restored  if  the  oxytocin  was  given  either  during  a  period 
of  stimulation  of  the  peripheral  end  of  the  divided  lumbar 
chain,  or  during  an  infusion  of  adrenaline.  Infusions  of 
noradrenaline  did  not  restore  the  normal  response  to 
oxytocin.  When  a  reduction  in  hind-limb  blo^  flow  in 
response  to  administration  of  oxytocin  was  induced  by 
giving  an  estrogen,  the  normal  dilator  response  was 
restored  if  the  oxytocin  was  given  either  during  a  period 
of  stimulation  of  the  sympathetic  supply  to  the  limb,  or 
during  an  infusion  of  adrenahne  provided  that  in  both 
cases  atropine  or  hyosclne  was  first  giveri.  In  no  cir¬ 
cumstances  did  nonadrenaline  restore  the  normal 
response  to  oxytocin  and,  in  the  absence  of  atropine  or 
hyosclne,  adrenaline  and  nerve  stimulation  were  also 
ineffective.  It  is  suggested  that  the  fraction  of  adrena¬ 
line  released  by  sympathetic  nerves  is  of  functional 
significance,  and  is  essential  for  the  dilator  effect  of 
oxytocin.  It  is  also  suggested  (hat  estrogens  interfere 
with  the  manufacture  ol'  adrenaline  in  or  its  release 
from  the  sympathetic  nerves,  as  well  as  having  the  pre¬ 
viously  described  effect  of  increasing  the  ACh-like  con-- 
tent  of  (Tgans. 
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Electro-Optical  Systems,  Inc. ,  Kisadena,  Calif. 

PROrCRf  BEAM  TECHNIQUE  FOR  MEASURING  THE 
ION  DENSITY  IN  A  PLASMA,  by  D.  P.  Duclos.  (196'.>] 
[4]p.  incl.  diagrs.  refs.  (AF06R-65-22S8)  (AF  49- 
(638)1063)  AD  626344  Unclassified 

Also  wbllshed  in  Rev.  Sclent.  Instr. ,  v.,  36:  803-809, 
June  i965. 

A  technique  is  described  for  obtaining  localized  meas¬ 
urements  of  the  ion  density  in  a  plasma  which  is  not  af¬ 
fected  by  the  presence  of  a  magnetic  field  or  the  ab¬ 
sence  of  thermodynamic  equilibrium.-  The  technique 
consists  basically  of  exciting  the  ions  with  a  proton  beam 
and  relating  the  measured  absolute  intensity  of  certain 
spectral  lines  to  the  ion  density.  Three  requirements 
are  discussed  which  must  be  satisfied  in  order  to  apply 
the  method  to  a  particular  gas.  The  technique  appears  to 
bi  well  suited  to  measuring  the  density  of  helium  ions. 
The  possible  sources  of  error  are  examined  and,  for 


helium  plasmas,  none  of  the  errors  are  large  provided 
that  the  gas  pressure  is  less  than  1  mm  Hg  and  the 
temperature  is  over  10, 000‘'K.  A  preliminary  experi¬ 
ment  is  described.  (Contractor's  abstract) 
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Electro-Optical  Systems,  Inc. ,  I^sadena,  Calif. 

I.  STUDIES  OF  ELECTRICALLY  EXPLODING  WIRES 
AND  FILMS,  by  N.  C.  Chase.  II.  STUDIES  Of 
CROSSED- FIELD  PLASMA  ACCELERATORS  AND 
PIJiSMA  DIAGNOSTIC  TECHNIQUES,  by  D.  P.  Duclos. 
Final  summary  rei  Apr.  1,  1961-Sept.  30,  1965,  Oct.. 
1965  [207 jp.  incl.  i.xus.  diagrs.  tables,  refs.  {EOS 
rept  no.  1690)  (AFO6R-68-0154)  (AF  49(638)1063) 

AD  628034  Unclassified 

The  results  of  experiments  designed  to  produce  a  di¬ 
rected,  metal-derived  plasma  with  high  kinetic  energy, 
which  might  result  in  development  of  a  high-perform¬ 
ance  propulsive  device,  are  presented.  The  plasma 
source  IS  a  small  wire,  rapidly  exploded  by  discharg¬ 
ing  through  it  the  energy  stored  in  a  capacitor..  The  ex- 
pe'  iment  was  designed  to  direct  and  accelerate  the 
plasma  in  one  direction  and  to  produce  a  high  specific 
impulse.  Three  experimental  methods  used  in  an  at¬ 
tempt  to  achieve  the  desired  result  are  described.  The 
design  of  the  ballistic  pendulum  used  to  measure  thrust 
of  kinetic  energy,  can  introduce  measurement  inaccura¬ 
cies.  Most  of  the  contributing  factors  resulting  in  these 
errors  are  discusted  and  an  improved  pendulum  design 
suggested  together  with  advantages  and  disadvantages  of 
this  type  f  thrustor.  The  performance  and  operating 
characteristics  of  dc  crossed-field  plasma  accelerators 
operated  at  low  (0. 001  atm)  and  high  (0. 1  a*m)  channel 
pressures  and  an  ac  low-pressure  crossed-field  plas¬ 
ma  accelerator  were  determined.  The  measured  to 
ideal  thrust  ratio  and  the  efficiency  for  both  dc  accelera¬ 
tors  e  about  the  same.  A  tech.iique  for  measuring 
the  ion  density  in  a  plasma  which  was  not  affected  by  the 
presence  of  a  magnetic  field  or  the  absence  of  thermo¬ 
dynamic  equilibrium  was  developed.  The  u  chnique  con¬ 
sisted  basically  of  exciting  the  ions  with  a  proton  beam 
and  relating  the  measured  absolute  intensity  of  certain 
spectral  lines  to  the  ion  density.  It  was  found  that  the 
technique  is  well  suited  to  measuring  the  density  of  heli¬ 
um  ions  at  pressures  less  than  about  1  mm  Hg  and  tem¬ 
peratures  over  about  10,000°K, 
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Electro-Optical  Systems,  Inc. ,  I^sadena,  Calif. 

PHYSICAL  PROPERTY  DISTRIBUTIONS  IN  A  LOW- 
PRESSURE  CROSSED-FIELD  PLASMA  ACCELERA¬ 
TOR,  by  D.  P.  Duclos,  Y.,  C.  Lin  Wu  and  others. 
[1965]|7lp.  incl.  illus.  dUgrs.  refs.  (AFOSR-86-0358) 
(AF  49(638)1063)  AD  632183  Unclassified 

Also  published  in  AlAA  Jour. ,  v.  3:  2026-2032,  Nov, 

The  piiysical  phenomena  that  occur  in  a  sieady  crossed- 
field  accelerator  were  studied  both  experimentally  and 
analytically.  Experiments  were  conducted  on  a 
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crossed-Iield  accelerator  of  conventional  design  em¬ 
ploying  a  single  electrode  pair  and  operated  with  argon 
at  a  channel  static  pressure  of  about  1-mm  Hg  and  a 
magnetic  field  of  up  to  SOOO  gauss.  Measurements  of  the 
current  distribution  over  the  anode  and  cathode  surfaces 
and  the  potential  and  electron  temperature  distributions 
between  the  anode  and  cathode  were  obtained.  An  ap¬ 
proximate  theoretical  analysis  of  the  accelerator  was 
developed  which  accounts  for  Hall  effects,  ion  slip, 
viscosity,  and  elevated  electron  temperature.  From 
this  analysis,  the  potential  current  density,  and  ele^ron 
and  atom  temperature  distributions  were  calculated. 

The  calculations  agreed  reasonably  well  with  the  meas¬ 
urements  except  in  the  region  near  the  electrode  sur¬ 
faces.  As  expected,  at  large  values  of  the  Hall  parame¬ 
ter,  the  current  distribution  was  found  to  be  unsuitable 
for  producing  a  high  accelerator  efficiency.,  (Contrac¬ 
tor's  abstract) 
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Electro-Optical  Systems,  Inc. ,  Pasadena,  Calif. 

ON  THE  ACCLERATION  OF  SPHERES  BY  ONE-DIMEN¬ 
SIONAL  NON-UNIFORM  GAS  FLOWS,  by  D.  P.  Duclos. 
(19651  (26lp.  incl.  diagrs.  (Bound  with  its  AFOSR- 
66-0154;  AD  628034)  (AF  49(338)1063)  UncUssified 

The  problem  of  determining  the  velocity  given  to  a 
sphere,  initially  at  rest,  by  the  sudden  expansion  of  a 
one-dimensional  non-uniform  gas  flow,  due  to  aerody¬ 
namic  drag,  IS  considered.  The  problem  is  formulated 
in  terms  of  the  mass  of  gas  which  has  flowed  past  the 
sphere,  m.  T1  .  case  of  uniform  flow,  where  every 
element  of  gas  moves  with  the  same  velocity  but  the 
local  density  at  a  point  varies  arbitrarily,  is  solved. 

The  velocity  of  the  sphere  can  also  be  determined  when 
the  gas  mass  velocity  V(m,t)  is  a  monotonically  decreas¬ 
ing  function  of  m  only..  In  this  case,  the  gas  density 
must  have  the  form 

1  a  +  bx 

p(x,t)= -  G  - 

c  +  dt  a  +  dt 

where  G  is  any  function  and  a,  b,  c,  and  d  are  arbitrary 
constants.  The  velocity  of  the  sphere,  due  to  the  non- 
uniform  ex|X)nslon  td  a  one-dimensional  gas  into  vacuum, 
IS  treated  analytically.  In  this  case,  the  terminal  veloc¬ 
ity  of  the  sphere  can  be  greater  than  the  average  gas 
velocity,  (Contractor's  abstract) 
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Electro-Optical  Systems,  Inc.,  Pasadena,  Calif. 

PHYSICAL  PHENOMENA  IN  CROSSED- HELD  PLASMA 
ACCEL^TORS  (Abstract),  by  M.  R.  Denison,  D.  P. 
Duclos.and  Y.  C,  LinWu.  (19651  (I'b).  (Bound  with 
AFOSR-65-1266:  AD  622527)  (AF  49(638)TW55 

Unclassified 

Presented  at  Eighth  AF06R  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
CaUf. ,  Apr..  29-30,  1965. 

A  20  kw  crossed-field  accelerator  has  b  .en  operated 
with  both  dc  and  60  cycle  ac  current  applied  to  the  chan¬ 
nel  electrodes  and  magnet.  The  working  fluid  was  ar¬ 
gon  at  a  channel  static  pressure  of  from  1  to  9  mm  Hg. 
The  thrust  increment  produced  by  the  accelerator  was 
about  0. 4  times  the  ideal  value  lor  both  ac  and  dc  modes 
of  operation.  The  accelerator  operated  reliably  under 
ac  conditions  with  very  little  electrode  erosion.  The 
time  delay  due  to  breakdown  phenomena  during  voltage 
reversal  was  negligible,  and  nearly  sinusoidal  current 
resulted.  Further  diagnostic  investigations  have  been 
carried  out  for  dc  operation.  Measurements  were  ob¬ 
tained  oi  the  current  distribution  over  the  electrode 
surfaces  as  well  as  the  potential  and  electron  tempera¬ 
ture  distributions  between  anode  and  cathode.  These 
measurements  were  compared  with  an  approximate 
theory  which  accounts  for  Hall  effects,  ion  slip,  vis¬ 
cosity  and  elevated  electron  temperature.  Agreement 
was  reasonably  good  except  In  the  region  near  the  elec¬ 
trode  surfaces.  As  expected  at  large  values  of  the  Hall 
parameter,  the  current  distribution  was  found  to  be  un¬ 
suitable  for  producing  a  high  accelerator  efficiency. 
Experiments  are  currently  in  progress  to  determine  the 
performance  and  physical  property  distributions  of  a 
300-kw  dc  crossed-field  accelerator  which  is  operated 
at  a  channel  static  pressure  of  0. 1  atm  with  the  HaU 
parameter  limited  to  about  unity  or  less. 


Enrico  Fermi  Inst,  for  Nuclear  Studies,  Chicago,  Ill. 
see  Chicago  U.  Enrico  Fermi  Inst.,  lor  Nuclear 
Sudies,  Ill.. 
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[Federation  of  American  Societies  for  Experimental 
Biology]  Washington,  D.  C. 

1905  CONGRESS,  INTERNATIONAL  FEDERATION 
FOR  DOCUMENTATION  (HD);  ABSTRACTS, 
Washington,  D.  C.,  Oct  10-15,  1965.  [1965]  96p. 
incl.  refs.  (AF06R-65-1891)  (AF  49(638)1561) 

AD  62S498  Unclassified 

The  booklet  contains  abstracts  of  symposium  pacers 
and  contributed  papers  presented  at  the  1965  Congress. 
Symposium  abstracts  are  grouped  In  5  topic  areas; 

(1)  Question  and  training  of  documentalists,  (2)  organi¬ 
zation  of  Information  for  documentatiun,  (3)  Information 
needs  of  science  and  technology,  (4)  Information  needs 
of  society,  and  (5)  principles  of  documentation  and 
systems  design.  Contributed  abstracts  are  arranged 
alphabetlcaUy  by  name  of  the  first  author..  An  author 
Index  Is  Included 


Florence  U.  (Italy). 

ASTRONOMICAL  ORIENTATION  OF  CRUSTACEA,  by 
L.  Pardl.  Scientific  rept.  June  30,  1965,  6p. 
(AFOSR-6S-2010)  (AF  EOAR-64-S5)  AO  627404 

Unclassified 

Previous  studies  of  the  solar  and  lunar  astronomical 
orientation  of  animals  have  Indicated  that  In  the  peiioo 
In  which  the  sun  or  moon  culminates  In  the  south,  the 
animals  compensate  perfectly  for  the  apparent  azi¬ 
muthal  clockwise  motion  of  the  celestial  body.  However, 
the  closer  the  azimuth  of  the  sun  or  moon  approaches 
the  north,  the  more  evident  become  disturbances  to 
orientation.  Observations  of  a  group  of  specimens  sub¬ 
jected  to  an  experimental  environment  In  which  the  sun 
culminated  In  the  north  showed  that  after  the  equinox 
of  September,  when  the  sun  had  barely  begun  to  culmi¬ 
nate  In  the  south,  the  animals  began  to  demonstrate  a 
perfect  orientation.  The  present  work  was  undertaken 
to  asce.taln  on  what  basts  do  the  animals  "know"  that 
after  tne  equinox  of  September  the  sun  begins  to  "ulmt- 
nate  In  the  south,  that  Is,  at  midday  Us  azimuth  Is 
exactly  that  of  the  Theoretical  Line  of  Escape  (TLE)? 
Results  demonstrated  that  a  population  with  TLE  south. 
In  clockwise  phase,  compensates  perfectly  for  the 
apparent  clockwise  motion,  while  In  a  population  with 
TLE  north,  the  compensation  Is  Imperfect  and  disturbed. 
It  seems  probable  that  In  the  populations  precisely 
subequatorial,  the  affirmed  and  valid  compensation 
mechanism  differs  according  to  the  TLE.  Work  is  con¬ 
tinuing  to  confirm  this  conclusion. 


The  purpose  of  this  investigation  Is  to  understand  the 
mechanism  by  which  enzyme  synthesis  is  controlled  In 
developing  systems.  Efforts  were  made  to  confirm  the 
RNA  induction  of  enzymes  in  Ehrlich  ascites  cells  (Nlu, 
Cordova,  Nlu  and  Radblll,  1962).  Attempts  to  develop 
a  system  of  measuring  the  biological  activity  of  RNA 
In  this  respect  were  unsuccessful.  Studies  were  con¬ 
ducted  on  xanthine  dehydrogenase  in  developing  chick- 
embryo  liver.  It  was  concluded  that  the  appearance  of 
this  enzyme  Is  under  hormonal  control.  Injections  of 
prolactin,  growth  hormone,  luteinizing  hormone, 
follicle- stimulating  hormone  and  thyroid- stimulating 
hormone,  individually,  or  as  a  mixture,  did  not  give 
stimulation  of  activity.  It  is  further  concluded  that 
either  there  is  a  new  factor  In  the  crude  extract,  or  that 
a  proper  balance  of  2  or  more  hormones  is  required. 
Similar  studies  were  also  conducted  on  mouse  Ehrlich 
ascites  cancer  cells.  First,  crude  anterior  pituitary 
extract  produced  an  Increase  in  specific  activity  from 
2-  to  5-fold.  Injections  of  the  same  hormones,  either 
Individually  or  in  a  mixture  approximating  pituitary  tis¬ 
sue,  caus^  a  2-  to  7-fold  increase  in  xanthine  oxidase 
activity  with  only  one  Injection  24  hr  before  harvest  of 
ascites  cells,  and  a  9- fold  increase  after  a  series  of 
three  injections. 
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Florida  State  U.  [Dept,  of  Physics]  Tallahassee. 

LEVEL  STRUCTURE  OF  THE  ODD-A  ISOTOPES  Of 
SAMARIUM,  by  R  A.  Keneflck  and  R  K.  Shellne. 
[1965]  [21]p.  Incl.  dlagrs.  tables,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  APOSR-62-423,  and  Atomic  Energy  Commission) 

Unclassified 


Published  in  Phys.  Rev.,  v.  139;  B1479-B1499, 
Sept.  2ffrr565. 


The  levels  of  Sm*^®,  Sm^**®,  Sm*®*,  Sm*®®,  and  Sm^®® 
have  been  studied  with  0. 1%  resolution  by  the  (d^)  reac¬ 
tion  at  12-mev  incident  energy.  Levels  in  Sm”'  have 
been  observed  by  (p,  pO  reactions  at  12  mev..  A  large 
number  of  previously  unknown  levels  have  been  observed 
at  excitation  energies  up  to  4  mev.  The  ground  state 
for  Sm^®®  is  assigned  as  the -(521)  rrbital.  The 
previously  unobserved  (11/2)  -  (505)  orbital,  whose  de¬ 
population  is  hypothenized  to  cause  the  sudden  onset  of 
deformation  at  N  =  90,  has  been  tentatively  assigned  at 
65  kev  in  Sml®3..  The  ground-state  Q  values  ouserved 
In  the  experiments  are:  Sml^^(d,p)Sm*^^',  Q  *4.533  t 
0.012  mev;  Sm^^®(d,p)Sm^‘*®,  Q  =  +  3.648  ±0.012  mev, 
Sm‘®®(d,p)Sml51,  Q  ^  +  3.369  ±  0.016  mev;’ 
Sm*®®(d,p)Sm^53,  Q  =  +3.  645  ±0.012  mev;  Sm'5^(d,p) 
Sml55,  Q-  +3.584  ±0.012  mev. 
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FACTORS  OONTHDLUNG  PROTEIN  SYNTHESIS,  by 
J.  R  Fisher.  Flt»l  rept.  May  25,  1965,  4p.  (AFOSR- 
65-1198)  (AF  AFOSR-63-233)  AD  620235 

Unclassified 
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THEORY  OF  ISOBARIC-SPIN  ANALOGUE  RESONANCES, 
by  D.  Robson.  [1965]  [12|p.  incl,  dlagrs.  refs.  (AFOSR-66- 
0968)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR- 63-440  and  Office  of  Naval 
Research)  AD  635351  Unclassified 
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Also  published  in  Phys.  Rev. ,  v.  137;  B535-B546, 

Feb.  1965. 

A  theory  of  isobaric-spin  analogue  resonances  is  de* 
veloped  by  considering  a  potential  model  which  has  an 
isobartc-spin-dependent  component.  The  occurrence 
of  isobaric  states  as  compound- nucleus  resonances  is 
shown  to  be  a  natural  consequence  of  the  formaltsm 
previously  used  to  e]q>lain  the  excitation  of  isobaric 
analogue  states  by  the  direct-interaction  charge- ex¬ 
change  mechanism.  The  results  are  then  generalized 
on  the  basis  of  the  R- matrix  theory  of  nuclear  reactions 
because  of  the  expectation  that  isobaric  spin  is  relatively 
pure  within  a  sphere  of  dimensions  similar  to  those  of 
the  charge  distribution.  The  interpretation  of  analogue 
resonances  as  giant  resonances  is  considered  and  shown 
to  be  different  from  th>>  conventional  optical  giant  reso¬ 
nances.  Formulas  are  derived  which  are  mainly  appli¬ 
cable  to  the  elastic  scattering  of  protons  below  the 
Coulomb  barrier.  The  importance  of  the  external  and 
internal  regions  with  respect  to  the  isobaric-spin  mixing 
is  investigated  for  the  case  of  Mo82(p,p)Mo52^  and  re¬ 
sults  are  obtained  which  verify  the  importance  of  ex¬ 
ternal  mixing  for  this  nucleus.  Various  limitations  of 
the  theory  are  discussed  and  further  developments  are 
indicated,  (Contractor's  abstract) 
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Florida  State  U.  Dept,  of  Physics,  Tallahassee. 

ENERGY  LEVELS  IN  HO*®®,  by  G.  L.  Struble,  J. 

Kern,  and  R.  K.  Sheline.  (1965J  [13]p.  Incl.  dlagrs. 
tables,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-63-4sO,  Atomic 
Energy  Commission  ,  and  Nuclear  Program  of  the 
State  of  Florida)  Unclassified 

Published  in  Phys.  Rev.,  v.  137.  B772-l)784,  Feb.  22, 

Tm; - 

The  energy  levels  in  Ho*  ”  are  studied  by  means  of 
(d,  p)  reaction  spectroscopy  and  a  Q  value  of  4025  i  7 
kev  is  obtained  for  the  ground  state.  A  rotational  model 
is  used  to  Interpret  the  energies  and  generate  stale 
vectors  for  ihe  experimental  levels.  Using  these  vec¬ 
tors  and  the  distorted- wave  Born  approximatton,  a  theo¬ 
retical  (d,  p)  spectrum  is  constructed  and  compared  with 
the  experimental  data.  (Contractor's  abstract) 
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Florida  State  U.  Dept,  of  Physics,  Tallahassee. 

REACTIONS  INVOLVING  SIMPLE  ISOBARIC  ANALOGUE 
RESONANCES,  by  D.  Robson,  J.  D.  Fox  and  others. 
(1965]  (3Jp.  incl.  diagrs.  (AFOSR- 66-0105)  (AF 
AFOSR- 65-440)  AD  630240  Unclassified 

Also  published  in  Phys.  Ltrs. ,  v,  18:  86-88,  Aug. 

19657 

Quantitative  applications  of  Ihe  theory  of  isobaric 
analogue  resonances  to  a  specific  class  of  resonances 
are  reported.  It  is  shown  that  theoretical  treatments 
which  do  not  take  into  account  the  effects  of  "boundary 


condition"  or  external  isobaric  spin  mixing  are  not 
in  agreement  with  the  experiments  performed. 


[Florida  State  U.  Dept,  of  Physics,  Tallahassee] 

ANALYSIS  OF  SINGLE  EXCITA'nONS  IN  INCLAS'nC 
DEUTEHON  SCATTERING  FROM  Nl®>,  Zr»*,  AND 
Snl^  NUCLEI,  by  R  K.  JoUy.  [1965]  [13]p.  incl. 
diagrs.  tables,  refs.  (AFOSR- 86-048Q  (Sponsored 
jointly  by  Air  Force  Office  of  Sclentiflc  Research  under 
AF  AFOSR- 65- 440,  National  Science  Fbundation,  and 
Office  of  Naval  Research)  AD  630241  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  139;  B318-B330, 

July  1965. 

Inelastic  scattering  of  15-mev  deuterons  from  Nl®®, 

Zr^2,  and  Sn^^  nuclei  was  studied  with  adequate  resolu- 
bon  to  enable  identification  of  almost  all  states  of  known 
spin  and  parity.  Detailed  angular  dlstrlbutluns  of  deuteron 
groups  corresponding  to  well- resolved  states  of  these 
nuclei  was  measured  and  compared  with  distorted-wave 
Born  approximation  calculations  for  single  excitations 
using  a  deformed  optical- model  potential.  Hie  theoreti¬ 
cal  predictions.  Including  Coulomb  excitation  and  for  ri 
complex  coupling,  are  found  to  be  quite  successful  for 
strongly  excited  states.  The  status  of  the  Blair  phase 
rule  is  discussed  in  the  context  of  the  aforesaid  com¬ 
parison.  Spin  and  parity  assignments  are  made  lor 
several  new  levels.  Excitation  energies,  differential 
cross  sections,  and  reduced  transition  probabilities 
were  tabulated  and  compared  with  previously  known 
values.  (Contractor's  abstract) 
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INTERMEDIATE  STRUCTURE  AND  CHANNEL 
COUPLING  THEORY,  by  M.  E.  Haglund  and  D.  Robson. 
11965)  3p.  incl.  diagrs.  refs.  (AFOSR- 66-0973) 

(AF  AFOSR- 65- 440)  AD  635366  UncUsslfled 

Also  published  In  Phys.  Ltrs..  v.  14;  225-227,  Feb. 

15557^ - 

A  new  approach  to  the  investigation  of  intermediate 
structure  phenomenon  is  proposed.  The  conventional 
shell  model  with  harmonic  oscillator  functions  is  not 
appropriate  for  describing  intermediate  structure  be¬ 
cause  Ihe  physical  boundary  conditions  involved  are 
Ignored,  l.  e. ,  cross  sections  are  not  predicted.  The 
present  approach  uses  the  language  of  R- matrix  theory 
and  so  involves  a  complete  set  of  discrete  'compound 
nucleus'  slates  which  are  Independent  of  physical  bound¬ 
ary  conditions.  The  quantities  involved  are  derived 
from  the  dynamics  of  the  situation  using  the  familiar 
techniques  of  the  shell  model,  t.  e. ,  a  set  of  basis  func¬ 
tions  is  found  using  a  simple  potential  and  the  matrix  in¬ 
volving  'residual  interactions'  diagonalized  to  yield  Ihe 
exact  R- matrix.  Cross  sections  are  obtained  using  Ihe 
usual  relation  between  the  collision  matrix  and  the  R- 
matrtx  by  the  approximate  matrix  inversion. 
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Plori<b  State  D.  Dept,  of  Phystee,  Tallahassee. 

ENERGY  FOR  SURFACE  MOBIUri:  OF  TMN,  DIS- 
OONUNUOUS  GOLD  RLMS  ON  MICA  SUBSTRATES, 
byj.  G.  Skofronlcfc  atxl  W.  B.  Phillips.  Nov.  1965, 
2p.  tncl.  dtagrs.  (AFOSR-66-097S)  (AFAFOSR-6S- 
440)  AD  635365  Unclassified 

Also  pifcHshed  in  Appl.  Phys.  Urs. ,  v.  7;- 249-250, 
Nov.  1963. 

Electron  microscopy  studies  have  previously  shown 
that  very  thin  metallic  films  formed  by  evaporation 
are  not  continaous  but  consist  of  an  island* like  struc¬ 
ture  upon  the  si4)strate.  Measurements  of  the  time 
and  ten4>erature  dependence  of  the  resistance  of  dis¬ 
continuous  gold  films  prepared  in  vacua  on  mica  sub¬ 
strates  were  made.  Analysis  of  the  data  in  terms  of 
a  dynamic  island  model  indicates  that  the  observed 
changing  resistance  of  the  film  is  a  very  sensitive 
function  of  the  gaps  between  .he  islands  and  the  tem¬ 
perature  of  the  substrate  and,  to  a  lesser  extent,  the 
size  of  the  islands.  The  model  used  for  the  analysis 
of  these  data  satisfactorily  represents  the  strong  sys¬ 
tematic  dependence  of  resistance  on  temperature  and 
time  and  establishes  a  value  for  an  activation  energy 
which  is  Interpreted  as  a  threshold  for  surface  mo¬ 
bility  of  the  Islands. 
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Florida  State  U.  [Dept,  of  Physics]  Tallahassee. 

Ca^^(p,  n)  REACnON  THRESHOLD  (Abstract),  by  H. 

S.  Plendl  and  J.  W.  Nelson.  |l965]|l]p.  [AFAFOSR- 
65-440]  Unclaasified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr..  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,  deneall,  v,  10: 
^T^rXpFTe,  1965. 

43 

The  Ca  (p,  n)  threshold  was  determined  bv  bombardlnt’ 
thick,  pressed  Ca^^cOj  targets  with  protons  from  the 
FSU  tandem  accelerator  and  observing  the  activity 
from  the  auperalloved  Sc^^GS  decay  as  a  function  of 
proton  energy.  The  threshold  energy,  7394  t  10  kev, 
corresponds  to  a  Q  value  of  7208  1 10  kev  and  to  ^ 

Sc'*  mass  excess  in  close  agreement  with  the  n-ass  ex¬ 
cess  obtained  from  the  entLpolnt  energy  measure¬ 
ment  and  from  the  most  recent  Ca^*}(He-^,P0)  Q- value 
determination.  The  discrepancy  betweeii  (p,  n)  and 
(a ,  n)  threshold  results  is  of  the  same  magnitude  as 
observed  previously  lor  Cl35(p,  n)Ar35  and  s32(f, ,  n) 
Ar*®.;  Probable  reasons  for  this  effect  are  discussed. 


Florida  State  U.  [Dept,  of  Physics]  Tallahassee. 

DEPENDENCE  OF  RESISTANCE  ON  TIME  AND 
TEMPERA lURE  FOR  VERY  THIN  GOLD  HLMSON 


MICA  (Abstract),  by  W.  B.  Pii'.Uips,  J.  G.  Skofronick 
and  others.  [1965]  [l]p.  [AF  AFOSR- 65-440] 

Unclassitied 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  27-30,  1965. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Senes  H,  v.  10; 
HTTJan.'TSSS. 

The  resistance  of  very  thin  gold  films  deposited  on 
baked,  cleaved- mica  substrates  and  maintained  under 
high  vacuum  has  been  measured  as  a  function  of  time 
and  temperature.  An  increase  of  film  resistance  by  a 
factor  as  great  as  1000  has  been  observed  in  1000  mm 
after  deposition  on  a  substrate  kept  at  room  temperature. 
This  effect  is  independent  of  applied  electnc  field.  At 
liquid- nitrogen  temperature,  the  time  dependence  van¬ 
ishes,  Upon  warming  a  film  deposited  at  this  tempera¬ 
ture,  two  distinct  regions  are  noted'  an  initial  (reversi¬ 
ble  with  temperature)  decrease  of  resistance  followed 
by  a  sharp  (irreversible  with  temperature)  increase  of 
resistance  over  several  orders  of  magnitude.  The 
negative  temperature  coefficient  of  resistance  of  the 
first  region  is  probably  due  to  an  increase  in  the  number 
of  conduction  electrons  in  the  tail  of  the  Fermi  distribu¬ 
tion.  The  second  region  (above  160°K)  may  be  explained 
by  assuming  that  the  films  consist  of  small  ''islands'' 
that  may  move  about  on  the  substrate  and  coalesce  with 
near  neighbors,  increasing  the  average  distance  between 
Islands.  This  island  mobility  is  strongly  temperature- 
dependent.  '  Calculations  based  upon  this  model  explain 
qualitatively  the  observed  increase  of  resistance  with 
dme. 
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Florida  State  U.  [Dept,  of  Physics]  Tallahassee. 

ELECTRON- TRANSPORT  MECHANISMS  IN  VERY 
THIN,  DISCON'nNUOUS  GOLD  HLMS  (Abstract),  by  J. 

G.  Skofronick,  W.  B.  Phillips  and  others.  [1965]|l]p. 
[AF  AFOSR-65-440]  Unclassified 

Presented  at  meeting  o.'  the  Amer.  Phys.  Soc. , 

Kansas  aty,  Mo. ,  Mar.  24-27,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11.  v.  10: 
36?7'Riar:,"24,  1965. 

The  conductance  of  very  thin,  discontinuous  gold  films 
prepar'''d  in  vacua  on  mica  substrates  has  been  measured 
as  a  fu,iction  of  temperature  and  applied  electric  field. 

A  ther.nal-actlvation  process  reversible  below  a  char¬ 
acterise'"  temperature,  an  ohmic  region  for  small  applied 
fields,  ano.an  exponential  dependence  linear  with  (ap¬ 
plied  fleld)f  for  larger  fields  are  observed.  An  island- 
gap-island  configuration  is  assumed  for  the  film,  and 
conductance  properties  arc  calculated  using  an  approach 
similar  to  that  of  Simmons.  If  tunneling  is  assumed  m 
the  calculation,  the  predicted  cativahon  does  nut  agree 
with  experiment.  If  the  calculation  for  tunneling  con¬ 
siders  only  charges  passing  from  one  excited  level  to 
another,  the  activation  process  agrees  w)th  experiment 
but  the  log  conductance  vs  (applied  field)'  have  minima 
that  are  not  observed  experimentally.  For  conductance 
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curves  calculated  by  assuming  thermionic  emission, 
there  is  good  qualitative  agreement  with  the  data;  how¬ 
ever,  the  barrier  heights  over  which  the  charges  move 
appear  to  be  anomalouslv  small  considering  the  bulk 
properties  of  gold.  This  is  partially  explained  by  the 
image  effects  that  are  Included  in  the  calculation.  A 
typical  experimentally  determined  barrier  height  is 
0. 0404  ev. 
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Florida  State  U.  [Dept,  of  Physics]  Tallahassee. 

LOW- LYING  ENERGY  LEVEW  IN  ODD-A  SCANDIUM 
ISOTOPES  (Abstract),  by  H.  S.  Plendl,  L.  J.  Defelice, 
and  R.  K.  feline.  [1965]  [l]p.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientiflc  Research  under  [AF 
APOSR-65-440]  and  Atomic  Energy  Commission) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Columbia  U. ,  New  York,  June  23-25,  1965. 

Published  in  Bull.  Amer.  .  hys.  Soc. ,  Series  n,  v.  10: 
6i0,  June  23,  1965. 

The  reactions  Tl^®(p,'i)Sc^3j  Ti^8(p^  „)g(;45^ 

Ti50(p,  0)50^7  were  initiated  with  9-  to  10-mev  protons 
from  the  FSU  tandem  accelerator  on  enriched  and 
natural  targets.  Reactlo  '  products  were  analyzed  at 
several  angles  with  a  Browne- Buechner  spectrograph 
to  determine  Q  values,  excitation  energies  (up  to  1550 
kev),  and  absolute  cross  sections  in  preparation  for 
complete  angular  distribution  measurements.  The  Qgg 
values  wete  found  to  agree  with  values  calculated  from 
masses  to  within  the  experimental  error  of  i  20  kev. 
Excitation  energies  in  Sc‘^3,  Sc^S,  and  Sc^^  were  de¬ 
termined  to  within  ±  5  kev..  Most  of  the  levels  reported 
in  previous  work  were  observed;  several  were  resolved 
into  2  or  3  levels.  In  particular,  the  excitation  energies 
of  the  d3/2  +  states  were  found  to  be  153  ±5  kev  for 
Sc^3,  12  ±  5  kev  for  Sc^S^  772  *  5  kev  for  Sc^^^  jn 
agreement  with  concurrent  work  at  Argonne.  The  re¬ 
sults  are  compared  with  theoretical  predictions. 
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SCATTERING  OF  o  PARTICLES  BY  Ca<0  (Abstract), 
by  C.  P.  Robinson,  J.  S.  O’Neall  and  others.  [1965] 
[i]p.  [AF  AFO8R-65-440j  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.,  26-29,  1965., 

Published  in  Bidl.  Amer.  Phvs.  Soc. ,.  Series  11,  v.  10: 

Bssn^prrye,  ises. 

Angular  distributions  of  elastically  scattered  a  particles 
by  Ca’®  have  been  measured  at  t»-partlcle  ener^es 
7.0,  8.0,  10.0,  and  15.0  mev.  Deviations  from 
Rutherford  scattering  appear  at  all  energies.  Optical- 
model  fits  to  the  angular  distribution  data  are  In  good 
agreement  at  forward  angles.  Modification  of  the  theory 
is  require  to  fit  the  back-angle  scattering  data.  In 


ackhtion  to  narrow  anomalies  (approximately  100  kev 
wide),  measured  excitation  curves  show  broad  structure 
after  the  narrow  anomalies  are  averaged  out.  Excitatioii- 
curve  data  are  discussed  in  terms  of  a  cotgrllng  between 
single  w-particle  resonances  and  more- complicated 
modes  of  excitation. 
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SCATTBMNG  OF  a  PARTICLES  BY  Mg^^  (Abstract), 
by  S.  S.  So,  C.  Mayer- Boricke  and  others,  [1965] 

[l]p.  [AFAFOSR-6S-440]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  26-26,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  10; 
539,  Apr.  "Je,  1965. 

Excitation  curves  and  angular  distributions  of  >>  particles 
elastically  scattered  by  Mg^^  have  been  measured  in  the 
bombarding  energy  range  4-19  mev.  Many  anomalies 
appear  in  the  excitation  curves  with  fluctuation  correla¬ 
tion  widths  of  80  kev  (experimental  width)  and  approxi¬ 
mately  400  kev.  In  the  tembarding  energy  region  12. 3- 
K  mev,  7  detailed  angular  distributions  were  measured 
and  fitted  with  the  nuclear  optical  model.  Satisfactory 
agreement  was  found  for  real  well  depths  of  110  mev 
with  a  volume  imaginary  parameter  of  5  mev.. 
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Florida  State  U.  Inst,  of  Molecular  Biophysics, 
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THE  HOLE  OF  UGHT  IK  EVOLUTION-  FHE  TRANSI- 
■nON  FROM  A  ONE  QUANTUM  TO  A  TWO  QUANTA 
MECHANISM,  by  H.  Gaffron.  [1965]  [24]p.  Incl.  dtagrs. 
table,  refs.  (AF08R-65-1287)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  AFOBR- 
62-190,  Atomic  Energy  Commission,  and  Office  of 
Naval  Research)  AD  621465  Unclassified 

Also  pifcllshed  in  The  Origins  of  Preblological  Systems 
and  otlhelr  Molecular  Matrices,  New  York,  Academic 
Press,  Inc. ,  1965,  p.  437-440 

The  importance  of  light's  role  in  evolution  is  investigated. 
It  is  hyiwthestzed  that  the  porphyrin  pigments  antedated 
the  earliest  living  cell  and  that  the  anaerobic  process, 
photoreduction,  preceded  and  evolved  into  photosynthesis. 
The  main  problem  in  this  evolutionary  step  was  the  pho¬ 
tolysis  of  water..  It  is  known  that  it  is  impossible  to 
separate  H  from  OH  irreversibly  and  to  release  them  as 
hydrogen  and  oxygen  with  the  energy  of  only  one  red  light 
quantum.  Therefore  it  is  suggested  and  evidence  is 
presented  to  show  that  the  main  evolutionary  step  from 
an  anaerobic  process  to  an  aerobic  process  was  the 
transition  from  a  one  quantum  to  a  two  quanta  mechanism. 
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Florida  State  U.  Iiurt.  of  Molecular  Blophyaica, 
Tallahasaee. 

RESEARCH  I'f  PHC  -OBIOLOGY  AND  PHOTOCHEMIS¬ 
TRY,  by  R.  Uaffron  and  P.  Homann.  Final  rept. 

Mayl,  19S4-Apr.  30,  196S.  May  27,  1965,  4p.  inct. 
refs.  (AFOSR-65-1167)  (AF  AFOSR-64-662) 

AO  630340  Unclassifled 

Work  on  the  qiecificity  of  man^nese  catalysis  during 
the  oxidation  ^  ascorhate  or  of  dlketogulonate  respec¬ 
tively  to  onlic  acid  and  threonate  has  been  concluded. 
The  sdectiye  catalysis  by  manganese  is  not  restricted 
to  oxitbttions  sensitized  by  Illuminated  flavin,  and  other 
dyes,  but  appears  in  several  types  of  variously  induced 
autoxidations.  The  essence  is  an  autocatalytic  chain 
reaction  driven  by  an  electron  transport  system  in 
which  the  most  active  role  Is  given  to  an  oscillation 
between  Mn^'*'  and  Mn^'*'  Ions,  often  In  complex  bindings. 
The  same  hypothetical  mechaidsnr.  seems  to  lit  all 
cases  studied  with  the  exception  of  photoxidation  induced 
by  fresh  chloroplasts,  where  the  conditions  appear  to 
b.'  even  more  complicated.  The  explanation  ^ven 
earlier  for  the  paradoxical  rate  eninneement  produced 
by  the  herbicide  DCMU  (N-3,  4-dlchlorophenyl-N', 
N'-dimethyl  urea)  in  the  flavin  sensitized  oxidation  of 
dlketogulonate  appears  to  hold  also  I  ,  the  context  of 
the  new  much  extended  observations  jn  the  action  of 
manganese.  (Contractor's  abstract) 
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SPEanC  ACTION  OF  Jin**  IN  PHOTOCHEMICAL, 
ENZYMATIC  AND  NON- ENZYMATIC  REACTIONS 
(Abstract),  by  P.  Homann.  [1965]  [Ijp.  (AFOSR-65- 
1585)  (AF  AFOSR-64-663)  Unclassified 

Presented  at  Federation  of  .4mer.  Soc.  of  Experi¬ 
mental  Biologists  Meeting,  Atlan'ic  City,  N.  J. , 

Apr.  9-14,  1965. 

Also  published  in  Federation  Proc. ,  v.  24.  609, 

Mar.  -Apr.  iSiS. 

Manganese  is  an  essential  cofactor  of  photosynthesis. 
Mangantius  ions  serve  as  specific  mediators  in  the 
reaction  between  molecular  oxygen  and  a  photosensittzer- 
subst  rate  coiqile.  With  2,  3-dlketCi'ulonate  as  oxidiza- 
ble  substrate,  it  was  found  that  the  siieclfic  action  of 
Mn'*~' is  also  displayed  in  dark  oxidations,  when.  In 
place  of  light,  an  enzvme,  a  complex  with  catalytic 
activity,  or  just  trivalent  manganese  serve  as  oxidation 
inducing  species.  Mn^^  could  not  be  replaced  by  any 
other  metal  as  catalyst,  and  Ci>'"  was  found  to  be 
highly  inhibitory  in  all  systems,  vanadyl  sulfate  induces 
an  oxldatior  of  dlketogulonate,  but  Its  action  differs  from 
that  of  Mn*'*'.  In  view  oi  the  unknown  role  of  Mn*'*^  '•'r 
oxygen  evolution  in  pUnts,  manganese  ts  discussed  as 
a  catalyst  on  the  basis  of  a  1-eleetron  carrier  mechan¬ 
ism  for  peroxidase  mediated  oxidations.  Theoretically 
the  peroxy  anion  O2’  should  be  o.xidized  by  free  Mn^* 
to  oxygen,  but  O2'  apparenUy  oxidizes  Mn''*,  This 


hypothesis  might  explain  the  catalytic  action  of  the 
Mn^VMn*^'*  couple  in  any  manganese  catalyzed  oxidation 
of  diketoguloruite.  (CoMntrtor'a  abstract) 


915 

Florida  State  U.  Inst,  of  Molecular  Biophysics, 
Tallahassee. 

MANGANESE- CATALYZED  OXIDATIONS  OF  2,3- 
DIKETOGULONATE,  by  P.  H.  Homatm.  (19te|  jlOjp 
incl.  dlagrs.  tables,  refs.  (AFOSR-65-2859)  (AF 
AFOSR-64-662)  AD  629843  Unclassified 

Also  published  in  Biochemistry,  v.  4:  1902-1911, 

sipt:  i9'65: — 

Autoxidations  of  2, 3-dlketogulonate  can  be  induced  by 
light  and  a  sensitizing  dye  or  by  chemical  means  in  the 
dark  provided  manganous  ions  are  present  in  the  reac¬ 
tion  mixture.  3-(p-Chlorophenyl)-l,  1-dimethylurea 
qieciflcally  stimulates  the-  flavin- sensitized  photoreac¬ 
tion,  whereas  the  product  formed  from  3-(p-chloro- 
phenyl)-!,  1-dimethylurea  by  a  flavin- sensitized  photo- 
oxidation  usually  acts  as  an  inhibitor.  The  action  of 
manganese  as  a  catalyst  Is  discussed  on  the  basis  of  ’.he 
mechanism  of  manganese  caUlysis  in  certain  peroxidase 
oxidase  reactions  as  proposed  by  1.  Yamazakl  and  1,  H. 
Piette  (Biochlm.  et  Blophys.  Acta,  v.  77..  47,  1963). 
Trivalent  manganese  appears  to  be  an  essential  inter¬ 
mediate  chain  carrier  in  aU  oxidations  of  2,3-dikeiu- 
gulonate  studied.  The  surprising  specificity  of  the 
Mil  (n)-Mn(nT)  coiqple  to  catalyze  the  oxidations  of  2, 3- 
dlketogulonate  is  very  probably  a  result  of  its  oxidation- 
reduebon  potential,  which  allows  the  oxidation  of  Mnv'II) 
by  O2’  rascals  to  supplant  chain-breaking  removals  of 
02~.  A  chelation  of  2,3-diketogulonate  may  enable 
Mnfni)  to  accomplish  efficiently  a  splitting  of  the  2,3- 
diketogulonate  molecule  by  attracting  an  electron,  f Con¬ 
tractor's  abstract) 
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Florida  State  U..  Inst,  of  Molecular  Biophysics, 
Tallahassee. 

PHOTOSYNTHESIS,  by  H.  Gaffron.  1965,  36p.  mcl. 
diagrs.  (Biological  Sciences  Curriculum  Study  pamphlet 
no.  24)  (AFOSR-65-2976)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
64-662,  Atomic  Energy  Commission,  National  Science 
Foundation,  Office  of  Naval  Research,  and  Samuel  S. 
Pels  Fund)  AD  627950  Unclassified 

Photosynthesis,  the  reaction  in  which  'Ie,M  is  used  in 
green  plants  to  i  ecombtne  water  and  carbon  dioxide  into 
digestible  food,  has  been  studied  for  almost  200  yr. 
During  the  past  40  yr,  diligent  research  by  scientists 
the  world  over  has  answered  many  questions  and  posed 
many  others.  The  author  reviews  our  fundamental 
knowledge  of  photosynthesis  and  describes  some  of  the 
most  recent  advances.  Finally  he  gives  examples  of 
problems  that  must  be  solved  before  we  will  have  a 
complete  understanding  of  this  complex  process.  (Con¬ 
tractor's  abstract) 
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Florida  U.  Dept,  of  Physics,  Gainesville.. 

ANGULAR  AND  ENERGETIC  STUDIES  OF  REACTIVE 
ION- NEUTRAL  OOLUSIONS  (Abstni.-t),  by  T.  L. 
Bailey,  R  L.  Champion  and  others.  (19S5]  (2)p.  incl. 
diagr.  (Sponsored  jointly  by  Air  Force  Office  of  Scien- 
tific  Research  under  (AF  AFOSR-64-471J  and  National 
Aeronautics  and  f^ce  Admimstration)  Unclassified 

Published  in  Fourth  InternatT.  Conf.  on  Physics  of 
Electronic  and  Atomic  Collisions:  Abstracts  of  Papers, 
Laval  U. ,  Quebec  (Canada)  (Aug.  2-6,  1965),  New 
York,  Science  Bookcrafters,  Inc. ,  |196S]  p.  237-238. 

An  apparatus  has  been  constructed  fo-  the  study  of  tlie 
energetics,  and  product-ion  angular  distributions,  of 
ion- molecule  reactions  and  other  reactive  ion- neutral 
collisions.  The  essential  parts  of  this  apparatus  are 
an  ion  gun,  which  produces  a  mass-  and  velocity- 
selected  ion  beam:  a  collision  region,  containing  scat¬ 
tering  gas  at  low  density;  and  a  product-ion  analyzer 
and  detector  system.  The  apparatus  can  also  be  used 
for  the  measurement  of  differential  elastic  and  irelastic 
scattering  cross  sections,  and  for  charge- transfer 
studies  at  very  low  energies.  Initial  studies  have  been 
concerned  with  collisions  of  Ar'*’  and  Ar'*'^  ions  with  D2 
*  molecUes.  (Contractor's  abstract,  modifled) 
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Florida  U.  Dept.  ofPhy.i'cs,  Gainesville. 

ON  THE  DEGENERACY  OF  THE  TWO-DIMENSIONAL 
HARMONIC  OSai-LATOR,  by  V.,  A.  Dulock  and  H. 

V.  McIntosh.  [1963]  [lOjp.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-1119)  (AF  AFOSR-64-471)  AD  620486 

Unclassified 

Also  published  in  Amer.  Jour.  Phys. ,  v.  33:  109-118, 
Feb.  1965. 

A  further  study  of  the  degeneracy  of  the  2-dimensional 
harmonic  oscillator  is  made,  both  in  the  isotropic  and 
anisotropic  cases.  By  regarding  the  Hamiltonian  as  a 
linear  operator  acting  through  the  Poisson  bracket  on 
functions  of  the  cooruinates  and  momenta,  it  is  shown 
how  all  possible  rational  constants  of  the  motion  may 
be  generated.  Canonical  coordinates,  which  may  be 
visualized  geometrically  for  the  isotropic  oscillator 
in  terms  of  the  Hopf  mapping,  place  the  symmetry 
group  responsible  for  the  accidental  degeneracy  clearly 
in  evidence.  Surprisingly,  one  finds  that  the  unitary 
unimodular  group  SUj  is  the  symmetry  group  in  all 
cases,  even  including  that  of  an  anisotropic  oscillator 
with  incommensurable  frequencies.  Tlie  lack  of  a 
quantum-mechanical  analogy  in  the  latter  case  is  due 
to  a  lack  of  the  necessary  transcendental  roots  of  the 
operators  involved  in  attempting  to  use  the  correspond¬ 
ence  principle,  rather  than  to  the  lack  of  a  symmetry 
group  for  the  classical  problem. 
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Florida  U.,  Dept,  of  Psychology,  Gainesville. 

AN  ELECTHOENCEPHALOGRAPmC  STUDY  OF  THE 
EFFECTS  OF  MEPROBAMATE  ON  HUMAN  SLEEP,  by 
F.  R  Freeman,  R  W.  Agnew  and  others.  [1965] 

{5jp.  incl.  diagrs.  tables,  refs.  (AFOSR-6^26BO) 
{AFAF06R-62-13)  AD  629563  UncUssifted 

Alim  p^s^  in  Clin.  Pharmacol,  and  Therapeut. , 

The  effect  of  meprobamate  on  human  sleep  and  dreaming 
was  assessed  in  a  double-blind,  placebo- controlled  study 
by  means  of  all-night  electroencephalography.  On  idghts 
when  meprobamate  was  ingested  in  a  dose  of  400mg  at 
9:00  p.  m.  and  800mg  at  12:00  a.  m. ,  normal  subjects 
qient  significantly  less  time  in  sleep  accompanied  by  low- 
voltage  fast  FEG  than  when  receiving  placebo.  The  time 
qpent  in  rapid  eye  movement  periods,  which  are  related 
to  visual  dreaming,  was  decreased  by  meprobamate. 

This  stu'ly  shows  that  meprobamate  characteristicaUy 
alterc  the  amount  of  time  qient  in  each  sleep  stage  and 
significantly  decreases  inferred  visual  dreaming.  Com¬ 
parisons  are  made  between  the  changes  in  the  human  elec¬ 
troencephalogram  during  sleep  produced  by  meprobamate 
and  those  produced  by  the  barbiturates.  (Contractor's 
abstract) 


920 

Florida  U.  [Dept,  of  Psychology]  Gainesville. 

THE  SLEEP  OF  DEPRESSED  PATIENTS,  by  S.  C. 
Gresham,  H.  W.  Agnew,  and  R  L.  Williams.  [1965] 
[5]p..  incl.  diagrs.  tables.  (AFOSR-66-1169)  (^n- 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-63-395  and  National  Institutes  of 
Health)  AD  641525  UncUssified 

Also  published  in  Arch.  Gen.  Psvchiat. ,  v.  13:  503-507, 

DF6ri565: — 

Eight  depressed  psychiatric  iiqiatients  were  selected 
on  the  basts  of  sia  objective  tests  for  this  study.  They 
were  closely  matched  with  normal  controls.  Both 
patients  and  controls  were  studied  for  four  consecutive 
nights  of  sleep  during  which  time  the  EEG  and  EOG  were 
recorded.  The  patients  obtained  more  wakefulness,  less 
Stage  4  sleep,  and  showed  a  slightly  longer  sleep  latency 
than  the  controls.  Four  patients  studied  again  at  dis¬ 
charge  showed  a  decrease  in  all  differences  from  the 
control  values. 
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Florida  U.  Dept,  of  Psychology,  Gainesville. 

SLEEP:  EFFECTS  OF  A  RESTRICTED  REQME,  by 
H.  W.,  Agnew  and  W.  B.  Webb.  [1965]  [3]p.  incl.  table, 
refs.  (AFOSR-66-1149)  (AF AFDSR-65-395) 

AD  641037  Unclassified 

Also  published  in  Science,  v.  150;  1745-1747,  Dec. 
19^:^ - 
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Eight  young  male  subjects  were  permitted  to  sleep  only 
3  hr  out  of  each  24  for  8  days.  Electroenccphalographic 
recordings  were  made  t’  -ring  each  sleep  period.  During 
the  restricted  sleep  subjects  did  not  minaturize  their 
sleep  but  rather  they  continued  to  show  a  sleep  pattern 
consistent  with  the  first  3  hr  cl  normal  nighttime  sleep. 
There  was  an  increase  in  Stage  IV  sleep  during  the  re¬ 
stricted  period.  On  a  recovery  night  the  first  6  hr  of 
sleep  also  showed  a  si  nificant  increase  in  deep  sleep. 
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Florida  U.  Engineering  and  Industrial  Experiment 
Station,  Gainesville. 

DIQTAL  SIMULATION  OF  R\NDOM  VIBRATIONS,  by 
D.  J.  Belz.  June  1963  [62]p.  incl.  diagrs.  tables. 
(AFOSR- 65-0608)  (AF  AFOSR-64-  675)  AD  469187 

Unclassi.'ied 

A  physically  realizable  stationary,  Gaussian,  random 
load  is  simulated  digitally  and  employed  as  th'  forcing 
function  in  the  equation  of  motion  of  a  damped,  elastic 
beam  whose  resistance  to  deformation  is  due  to  bending 
aiid  stretching.  The  power  residue  method  for  generat¬ 
ing  pseudo- random  numbers  is  employed  for  construct¬ 
ing  the  random  functions,  whose  statistical  properties 
correspond  closely  to  those  of  pressure  signals  meas¬ 
ured  in  the  noise  field  of  a  turbulent,  so*  sonic  air  jet. 
The  nonlinear  equation  of  motion  if  solved  in  finite- 
difference  form  with  a  forcing  function  representing  a 
time-  random  concentrated  load  applied  transversely  at 
midspan.  From  numerical  solutions,  ■•atistical  meas¬ 
ures  of  response  at  midspan  and  at  the  quarter  points  of 
the  beam  are  computed.  Response  autocorrelation  func¬ 
tions,  power  spectra,  and  probability  density  functions 
are  obtained  for  a  range  of  load  mean- square  values. 

The  technique  used  in  this  paper  can  in  principle  be 
applied  to  more  complicated  structural  components  and 
random-load  configurations.  .{Contractor's  abstract) 
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Fordham  U..  Dept,  of  Chemistry,  New  York. 

THE  DIMETHYL  SULFOXIDE  OXIDATION  OF  2, 3- 
BIS(BROMOMETHiL,d(UINOXAUNE,  by  E.  J.  Moriconi 
and  A.  J.,  Fritscn.  [1965|  [6lp.  incl.  dugrs, 
tables,  refs.  ;af0SR-65-1452)  (AF  AFOSR-62-18j 
AD  622637  Unclassified 

Also  published  in  Jour.  Ock.  Chem. ,  v.  3C  1542- 
ISVY;  May  1965. 

The  reaction  of  2, 3-bis(bconiomethyl)quinoxallne  with 
dimethyl  sulfoxide  produced  in  varying  amounts  3- 
methyl-,  3-bromomethyl-,-  and  3-dibromomethyl-2- 
quinoxalinecarbuxaldehyde,  in  addition  to  2,  3-bis(di- 
bromomethyl)quinoxaline,  and  2,3-qulnoxalinedicarbox- 
aldchydc  Isolated  as  the  intramolecular  hemihydrate. 

The  Himsborger  and  Tien  general  meehamsm  of  di¬ 
methyl  sulfoxide  oxidation  can  account  for  the  formation 
of  all  these  products.  A  similar  oxidation  of  2, 3-bis- 
(lodomethyl)quinoxaline  led  to  2-  and  3-iodomethy!-2- 
quinoxalinecarboxaldehyde.  In  the  presence  of  1, 2- 
epcxy-3-phenoxypropane,  dimethyl  sulfoxide  oxidation 


of  2, 3-bis(bromomethyl)-  and  2, 3-bis(iodomethyl)quin- 
oxalines  led  to  compounds  tentatively  identified  as  dl-1, 2- 
dibroiiio-  and  dl-1, 2-diiodo-l, 2-bis(3-methyl-2-quin- 
oxalyl)ethane;  both  were  dehalogenated  to  trans-1,2- 
bis(3-methyl-2-quinojir.lyl)ethylene  whose  structure  was 
determined  by  independent  synthesis  and  degradation. 
Brominatior.  of  the  latter  i  roduct  yielded  mcso-1,2- 
dibromo-l,2-bis(3-metl!yl-2-quinoxalyl)ethane.  Di¬ 
methyl  sulfoxide  oxidation  of  dl-1, 2-dibromo-,  dl-1, 2- 
diiodo-,  and  meso-l,2-dibromo-l,  2-bis(3-mr-hyl-2- 
quinoxalyl)eihane  led  to  the  same  product,  bi  J3-methyl- 
2-quinoxaly1)glyox!iV,  A  number  ol  6-  and  6, 7- substituted 
quinoxaline  derivatives  are  also  reported. 
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(Franklin  Inst.  ]  Bartol  Research  Foundation  [Swarthmore, 

Pa.J 

ANGULAR  DISTRIBUnCN  OF  y-RAYS  ARISING  FROM 
70  7y 

Ge'  ’  (p,p'v)  REACTIONS  (Abstract),  by  R.  K. 

Mohindra  and  D.  M.  Van  Patter.,  [1965]  [l]p.  [AF 
AFOSR-63-401]  Unclassified 

Presented  at  meehng  of  the  Amer.  Phys.  Soc.  ,■  New 
York,  Jan.  27-30,  1905. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Senes  II,  v.  10: 

58,  Jan.  2^,  1965. 

To  study  (PiP’y)  radiations,  enruhed  targets  of  Ge^®>^^ 
each  3  mgm/cm^  thick  have  been  bombarded  with  5  to  7 
mev  protons  from  the  University  of  Pennsylvania  tandem 
accelerator..  Transitions  from  most  of  the  known  levels 
up  to  4- mev  excitation  have  been  observed  in  Ge'^®. 

Spectra  frim  Ge'^2  become  quite  complex  above  £„  6 

mev  because  of  its  low  (p.  n)  threshold.  The  angular 
distributions  of  y- rays  of  0.  67,  1,04,  1.12,  1.26,  1.51, 
1.71,  2. 16  mev  in  GeTO  and  of  0.63..  0.835,  1.04,  1.20, 
1.465,  1. 71  mev  in  Ge^2  iiave  been  studied.  The  angular 
distributions  show  little  change  with  bombarding  energy, 
except  lor  cascade  feeding.  It  has  been  possible  to  find 
the  mixing  ratios  5  for  2^*  -  Zj"^  transitions  in  Ge'i'0,72 
from  the  ratio  of  A2  coefficients  for  the  cascade  and 
crossover  transitions.  This  ratio  should  be  independent 
of  statistical  averaging  and  cascade  feeding,  and  pro¬ 
vides  a  good  method  for  determining  4  in  such  cases. 

For  Ge'^O,  '  =  v(5_j_5+‘*)  and  for  Ge^2,  =  -(5.2'^*')- 

(the  sign  of  5  is  reversed).  An  earlier  radioactivity  meas¬ 
urement  agrees  with  our  present  value  ol  ‘  for  Ge^^. 
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Free  U.  of  Brussels  (Belgium). 

ON  THE  RELAXATION  EFFECT  IN  THE  LIMITING 
CONDUCTANCE  OF  ELECTROLYTES,  by  P.  Resibois 
and  N.  Hasst-lle-Schuermans.  (1965)  (ll)p.  incl.  diagrs. 
refs.  |AF  EOAR-62-16j  Unclas.sified 

Published  in  Jour.  Chem.  Phys. ,,  v,  43-1016-1026, 

^ug.  1,,  T565. 

The  theory  of  the  relaxation  effect  in  electrolytes  is 
improved  by  taking  into  account  the  interaction  of  the 
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solvent  with  the  ions.  This  is  made  possible  if  it  is 
assumed  that  the  ions  have  a  large  mass  (M)  with  re¬ 
spect  to  the  solvent  molecules  (m),  in  which  case  the 
recent  developments  of  the  microscopic  theory  of 
Brownian  motion  may  be  used.  It  is  shown  that  the 
results  of  the  classical  theory  of  Onsager-Debye- 
Falkenhagen  are  recovered  provided  that  the  following 

conditions  are  satisfied;  (nr^Al)  «l,  (e^C^/DglcT)  1, 
in  such  a  way  that  (s^/Dq)  where  C  is  the  fric¬ 

tion  coefficient  of  the  fluid.  The  connection  between 
the  various  statistical- mechanical  approaches  which 
have  been  recently  proposed  is  also  discussed.  (Con¬ 
tractor’s  abstract,  modified) 


926 

Free  U.,  of  Brussels  (Belgium). 

STATIS'nCAL  MECHANICS  OF  FERflOMAGNE'nSM, 
by  R.  Brout.  [1965]  (blip.  incl.  refs.  (AFOSR-65- 
2169)  (AF  EOAR-63-51)  AD  629504  Unclassified 

Also  published  in  Magnetism,  ed.  by  G.  T.  Rado  and 
H.  Suhl.  Academic  Press,  New  York  and  London, 

V..  2A;  43-103,  1965. 

A  correlation  and  a  compromise  between  ferromag¬ 
netism  and  the  general  theory  of  phase  transitions  is 
presented.  The  principal  aim  was  to  extract  out  of  the 
formalism  of  statistical  mechanics  the  main  qtalitatlve 
aspects  of  ferromagnetism  as  well  as  semiquantitative 
estimates  of  quanbties  of  interest.  Topics  discussed 
include  the  Islng  model.  Heisenberg  model,  band  theory 
of  ferromagnetism,  and  random  spin  systems. 
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Free  U.  of  Brussels  (Belgium). 

REMARK  ON  THE  HYDROXYL  ION  SYSTEM  IN 
ALKAU  HALIDES,  by  R.  Broct.  [1965]  [2]p.  (AFX3SR- 
65-2820)  (AF  EOAR-63-51)  AD  629240 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  14:  175-176, 

Feb.  1965. 

The  dielectric  constant  of  the  hydroxyl  ton  is  interpreted 
in  terms  of  a  random  antiferroelectnc  array. 
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Free  U.  of  Brussels  (Belgium). 

PHASE  TRANSI’nONS  IN  MATTER,  by  R  Brout. 
|1964||9]p.  incl.  diagrs.  (AFOSR-65-2951)  (A F  BOAR- 
63-51)  AD  629237  Unclassified 

Also  published  in  Statistical  Mechanics  of  Equilibrium 
a'nd  Non-equilibHum,  Proc.  Internat'l.  Symposium  on 
Statistical  Mechanics  and  Thermodynamics,  Aachen 


(Germany)  (June  15-20,  1964),  ed.  by  J.  Mcixner, 
Amsterd^,  North-Holland  Publishmg  Co.,  p.  253- 
261. 

'This  work  presents  an  approach  to  the  theory  of  condensa¬ 
tion  which  leans  heavily  on  the  original  ideas  of  van  der 
Waals  and  Weiss.  The  underlying  idea  is  to  improve 
the  mean  molecular  field  approximation  of  van  der  Waals 
and  Weiss  by  correcting  it  for  hard  cores  and,  in  the 
solid,  for  the  periodicity  of  the  lattice. 


929 

Free  U.  of  Brussels  (Belgium).. 

NEUROPHYSIOLOGIC  CORRELATES  OF  SENSORY 
PERCEPTION,  by  J.,  E.  Desmedt.  Pinal  rept.  Feb.  1, 
1964-Jan.  31,  1965.  Feb.  28,  1965,  5p.  (AFOSR-65' 
0874)  (AF  EOAR-64-43)  AD  617796  Unclassified 

The  functional  capabilities  and  mode  of  operation  of 
several  parts  of  the  feedback  neural  circuit  related  to 
acoustic  sensory  processing  were  Investigated  in  acute 
eiqieriments  carried  out  chiefly  in  cats  and  pigeons. 

The  limited  potency  of  efferent  gating  of  acoustic  input 
in  pigeon  has  been  confirmed  and  substantiated.  Func¬ 
tional  differences  between  the  systems  of  cats  and  pigeons 
were  related  to  the  peculiar  features  of  the  fine  struc¬ 
tural  organi2ation  of  the  corresponding  synapses  in  the 
inner  ear.  Electrical  signs  of  activity  in  the  efferent 
ollvu-cochlear  system  were  obtained  in  the  congenital 
deal  albino  cat.  The  effect  of  hypothermia  on  the  opera¬ 
tion  of  the  feedback  system  was  analyzed  in  the  cat  and 
a  temperature  coefficic.it  was  determined  for  the  dissipa¬ 
tion  kinetics.  Neuropliarmacologlcal  studies  were  also 
carried  out.  It  was  found  that  the  alcaloid  coniine  an¬ 
tagonizes  the  efferent  inhibitory  process  but  in  a  way 
unlike  that  of  the  alcaloid  strychnine.  Somatosensory 
and  acoustic  evoked  potentials  were  recorded  from  the 
scalp  in  normal  man  with  a  Mnemotron  digital  computer, 
and  their  features  were  correlated  with  psychophysical 
data  obtained  for  the  name  stimuli,  with  particular 
reference  to  the  signal  detection  capabilities  of  the  human 
operator.,  (Contractor's  abstract) 


930 

Free  0.  of  Brussels  (Belgium). 

FUNCnONAL  PROPER'nESOF  THE  EFFERENT 
COCHLEAR  BUNDLE  OF  THE  PIGEON  REVEALED  BY 
STEREOTAXIC  STIMULATION,  by  J.  E.  Desmedt  and 
P.  J.  Delwaide.  [1965]  26p.  incl.  illus.  diagrs.  refs. 
(AFOSR-65 -25 27)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  aF  EOAR-64-43 
and  National  Institutes  of  Health)  AD  629095 

Unclassified 

Also  published  in  Exper.  Neurol.,  v.  ll}  1-26,  Jaa 

T5?5: - 

The  function  of  the  efferent  cochlear  bundle  (ECB)  has 
been  studied  in  over  »  hundred  pigeons  with  the  spinal 
cord  transected  at  C2-C3,  local  anesthesia  and  muscle 
paralysis.  The  exceUent  biological  status  of  the  animals 
was  carefully  assessed  throughout  tlie  experiments,  which 
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frequently  lasted  se-  eral  hours.  Electrical  responses 
evoked  by  click  or  tone  pip  were  picked  up  chiefly  at  the 
exposed  round-window  membrane.  Bipolar  needles 
were  Inserted  stereotaxicaUy  into  the  brain  stem  with 
the  ECB  as  target  (histological  controls).  Repetitive 
electrical  stimulation  of  the  ECB  before  delivery  of  the 
testing  sound  potentiates  markedly  the  cochlear  micro- 
phonic  recQitor  potential  of  the  hair  cells  and  inhibits 
simultaneously  the  auditory  nerve  response.  This  dual 
effect  results  in  a  reduction  of  acoustic  input  to  the 
brain.  These  and  other  observations  suggest  that  the 
ECB  of  the  bird  is  homologous  functionally  to  the  olivo¬ 
cochlear  bundle  of  mammals.  Important  quantitative 
differences  have  nevertheless,  been  found.  The  potency 
of  the  efferent  inhibition  is  much  smaller  in  the  pigeon 
than  it  is  in  the  cat,  which  raises  the  question  of  its 
behavioral  significance  in  the  former  species.  The  po¬ 
tentiation  of  the  cochlear  microphonlc  component  is 
r^tlvely  more  prominent  in  the  pigeon  and  it  dissipates 
more  slowly  than  the  simultaneously  recorded  inhibition 
of  the  neurals.  Such  different  kinetics  might  be  related 
to  the  peculiar  synaptic  organization  of  the  bird's  inner 
ear.  (Contractor's  abstract) 


931 

Free  U.,  of  Brussels  (Belgium) .; 

GENERAL  EQUA-nONS  OF  EVOLU'nON  AND 
MNE'nC  EQUA'nONS  FOR  NON-UNIFORM  SYSTEMS, 
by  G.  Severne.  [196S]  (31]p.  Incl.  cHagrs.  refs, 
(AFOSR- 66-0392)  (AF  BOAR- 64-52]  AD  630141 

Unclassified 

Also  published  in  Fhysica,  v.,  31:  877-907,  June  1965. 

The  methods  developed  by  Prlgogine  and  coworkers 
are  used  to  establish  a  rigorous  statistical  mechanical 
theory  for  non-uniform  classical  systems.  The  general 
equations  of  evolution  for  the  singlet  distribution  and 
for  the  s-body  correlation  functions  are  derived,  and 
for  the  former,  an  equivalent  master  equation  is 
written.  For  large  systems  these  equations  are  essen¬ 
tially  exact:  they  are  non-Markoffian  in  form  and  intro¬ 
duce  a  delocalization  in  space  as  well  as  a  displacement 
in  time.  The  corresponding  long  time  kinetic  forms 
are  obtained.  In  a  lowest  order  approximation,  the 
asymptotic  master  equation  is  &l  own  to  reduce  to  the 
Boltzmann  equation,  and  generalized  kinetic  equations 
can  immediately  be  obtained.  The  resulting  formulation 
of  linear  transport  theory  is  briefly  discussed. 


932 

Free  U.  of  Brussels  (Belgium). 

RELATTVIS'nC  EFFECTS  IN  STATISTICAL  HYDHO- 
DYNA.MICS,  bvPh.  De  Gottal  and  I.  Prtgoglne.  [1965] 
[lljp.  incl.  dlagrs.  refs.  (AFOSR-66-0393)  [AFEOAR- 
64-S2J  AD  626690  UncUssifled 


validity  of  the  principle  of  action  and  reaction  the  field 
surrounding  the  particles  acts  as  a  reservoir  of  impul¬ 
sion  and  energy  for  the  matter;,  new  kinds  of  motion  are 
permitted  due  to  a  source  term  appeanng  in  the  equation 
of  hydrodynamics.  (Contractor's  abstract) 


Free  U.,  of  Brussels  (Belgium)., 

(MODinCATION  OF  RIBOSOME  BEHAVIOR  BY  A 
SUPPRESSOR  MUTATION.  HI.  ELECTROPHORETIC 
STUDY  OF  RIBOSOMAL  PROTEINS]  Alteration  du 
comportement  des  ribosomes  a  la  suite  d'une  mutation 
superpresseur.  til.  Etude  electrophoretiques  des 
proteines  riboscmiales,  by  A.  Bollen,  A.  Herzog,  and 
R  Thomas.  [1965]  |2]p.  (AFOSR- 65- 2040)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  EOAR-65-20,  Foundation  of  Collective  Fundamental 
Scientific  Research,  and  National  Science  Foundation) 

AD  627942  Unclassified 

Also  published  in  Arch.  Internat'l.  Phvsiol.  et  Biochim. , 
V.  73.  557-556,  1965. 

The  proteins  from  the  30  S  nbosome  fractions  of  2 
different  strains  of  E.  coli  K  12,  which  differ  only  by  a 
suppressor  mutation,  yield  different  electrophoretic 
patterns.  Electrophoresis  of  the  50  S  particles  gives 
identical  patterns,  but  the  30  S  fraction  of  one  of  the 
strains  (112-12'*^  pm)  has  a  rapidly  migrating  protein 
fraction  that  is  either  missing  or  substituted  by  a  slow 
band  in  the  other  strain  (112-12‘pm).,  (Contractor's 
abstract) 


934 

Free  U.  of  Brussels  (Belgium). 

OUVO- COCHLEAR  FUNCTION  IN  A  DEAF  ALBINO 
CAT,  by  J.  E.  Desmedt.  (19651  |2|p.  incl.  illus. 
(AFOSP-65-2968)  (AF  EOAR-65-57)  AD  627941 

Unclassified 

Also  published  in  Acta  oto-laryngol. ,  v.  59'  168-169 

115551^ - 

Experiments  suggest  that  while  the  innervation  of  the 
cochlea  may  be  largely  preserved  in  human  congenital 
dealness  tt  undergoes  degeneration  in  acquired  deafness. 
Albino  cats  with  congenital  deafness  also  disclose  a 
pathological  cycle  which  destroys  the  organ  of  corti  but 
only  involves  the  nerve  cells  in  the  spinal  ganglion  to  a 
limited  extent  and  after  a  considerable  latent  period. 

The  data  suggested  that  efferent  ollvo- cochlear  axons 
may  be  excitable  and  functional  in  congenital  deafness  and 
they  emphasized  the  potential  interest  of  such  cases  for 
the  analysis  of  synaptic  interactions  within  the  inner 
ear. 


Also  published  in  Phystca,  v.  31-.  677-687,  May  1965. 


A  classical  relativistic  electron  gas  and  the  effect  of 
the  particle  Interaction  on  the  macroscopic  behavior  of 
the  system  are  studied.  It  is  shown  that  due  to  the  non- 
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933 

Free  U.,  of  Brussels  (Belgium). 

(THE  RELATIONSHIP  BETWEEN  THE  TACTILE 
PERCEPTION  AND  EVOKED  POTENTIALS  IN  THE 
SOMATO-SENSORY  CEREBRAL  CORTEX  OF  MAN] 

Sur  la  relation  entre  le  seuil  de  perception  tactile  et 
les  potentiels  evoques  de  I'ecorce  cerebrale  somato- 
sensible  chez  I'Homme,  by  J.  Debecker,  J.  E. 

Desmedt,  and  J.  Manil.  [1963]  [3]p.  incl.  refs. 

(AFOSR- 66-0741)  (AF  EOAR-65-57]  AD  639834 

Unclassified 

Also  published  in  Compt.  Rend.  Seances  Acad.  Scl. , 

Cerebral  potentials  evoked  by  electric  shocks  on  the 
fingers  of  normal  awake  human  subjects  have  been 
analyzed  by  a  Mnemotron  calculating  machine.  The 
psychometnr  curve  illustrating  the  subject's  percentage 
of  detection  of  these  stimuli  has  also  been  drawa  Under 
optimal  technical  conditions,  a  primary  evoked  potential 
which  is  well-localized  on  the  scalp  is  obtained  for  only 
10-50^  of  the  stimuli  which  are  perceived  by  the  sub¬ 
ject.  The  statistical  psychophysical  threshold  may  then 
be  correlated  with  the  cerebral  electrical  signal.  (Con¬ 
tractor's  abstract) 


936 

Free  U.  of  Brussels  (Belgium).; 

(THE  NEUROPHYSIOLOGY  OF  SENSORY  PERCEP¬ 
TION]  La  neurophysiologie  de  la  perception  sensoriellc, 
byJ.  E.  Desmedt.  [1965]  (16jp.  (AFOSR- 66-0747) 

(AF  BX3AR-65-57J  AD  639833  Unclassified 

Also  published  in  Bull.  Acad.  Hoy.  Med.  Belg. v.  5-- 
?61-475,  1965. 

The  influence  of  higher  CNS  centers  on  peripheral 
sensory  perception  is  discussed.  It  is  stated  that 
"sensory  processing"  begins  at  the  start  of  the  afferent 
pathways  and  is  not  the  exclusive  domain  of  higher 
centers.  The  processing  of  sensory  messages  in  periph¬ 
eral  relay  areas  may  be  of  a  plastic  nature  which  is  de¬ 
pendent  on  centrifugal  control. 


937 

Free  U.  of  Brussels.  Lab.  of  Animal  Morphology 
(Belgium). 

SULFUR  COMPOUNDS  IN  MORPHOGENESIS,  by  J. 
Brachet.  Final  rept.  Sept.  30,  1963-Mar  31,  1965. 
May  4,  1965,  5p.  incl.  refs.  (AFOSR-65-1336) 

(AF  EOAR-63-103)  AD  621185  Unclassified 

The  effects  of  sulfur  compounds  on  morphogenesis  and 
nucleic  acid  synthesis  were  investigated.  Experimen¬ 
tally  It  is  shown  that  oxidized  lipoic  acid  inhibits  the 
reduction  of  nbonucleosldes  to  deoxyribonucleosides, 
while  mercaptoethanol  increases  DNA  synthesis  and 
blocks  the  methylation  of  RNA.  Such  deviations  of 
nucleic  acid  metabolism  could  conceivably  lead  to  the 


synthesis  of  abnormal  proteins  and,  as  a  result,  to  an 
arrest  of  cell  division  and  morphogenesis.  The  evarl- 
ments  made  on  the  incorporation  of  various  amino  acids 
into  the  proteins  of  in  vivo  treated  cells  or  embryos  are 
in  good  agreement  with  such  an  interpretation.  A  list 
of  resulting  publications,  with  brief  summaries,  is  pre¬ 
sented. 


938 

Free  U.,  of  West  Berlin  (Germany). 

INTERACTION  OF  THREE  HYDROGEN  ATOMS,  by  R. 

G.  Wrzesinsky.  Final  technical  rept.  Feb.  1,  19^, 
131p.  incl.  diagrs.  tables,  refs.  (AFOSR-65-1684) 

(AF  EOAR-61-22)  AO  625500  Unclassified 

Using  the  valence  bend  method,  the  2  lowest  energy 
terms  and  the  corresponding  eigenfunctions  of  the  sys¬ 
tem  of  3  hydrogen  atoms  were  calculated.  A  general 
survey  about  the  global  structure  of  the  energy  surfaces 
is  given  using  a  simple  calculating  procedure.  The 
coiqiling  coefficients  are  calculated  for  the  non-adlabatic 
motion  of  the  nuclei,  confining  to  the  neighborhood  of 
the  constellation  the  nuclei  forming  an  equilateral  tri¬ 
angle.  For  an  Inves  tigatlon  of  the  non-adlabatic  H2  - 
H  scattering  problem  this  constellation  is  of  particular 
interest  due  to  energy  surfaces  which  are  degenerated 
in  the  equilateral  triangle  giving  a  strong  contribution 
to  the  coipling  effect.  (Contractor's  abstract) 


939 

Free  U.  of  West  Berlin  (Germany). 

DIURESIS  INDUCED  BY  WATER  INFUSION  INTO  THE 
CAROTID  LOOP  AND  ITS  INHIBITION  BY  SMALL 
HEMORRHAGE,  by  J.  O.  Arndt.  (1965]  [10]p.  incl. 
diagrs.  tables,  refs.  (AFOSR- 65-1543)  (Sponsored 
jointly  by  Air  Force  (Jfflce  of  Scientific  Research  under 
AF  EOAR-62-75  and  German  Research  Foundation) 

AD  624008  Unclassified 

Also  published  in  Pfliigers  Arch.  ges.  Physiol. ,  v.  282; 

si3-32S,  ises;, 

In  5  unanesthetized  trained  dogs  the  effect  on  urine  flow 
of  the  osmotic  stimulus  of  a  slow  intracarotid  water  in¬ 
fusion  alone  and  combined  with  a  mild  hemorrhage  of  8% 
of  the  estimated  blood  volume  was  investigated.  The 
blood  loss  was  too  smaU  to  cause  any  change  in  blood 
pressure  or  heart  rate.  In  contrast  to  the  effect  of 
intracarotid  infusion  of  3  ml  water/min  over  a  30  min 
period  no  diuresis  occurred  when  this  Infusion  was  com¬ 
bined  with  a  slow  hemorrhage  of  150  ml  applied  during 
the  first  10  min  of  the  infusion  period.  In  the  majority 
of  cases  restoration  of  blood  volume  by  retransfusion  of 
the  hemorrhaged  blood  was  promptly  followed  by  water 
diuresis.  In  all  maneuvers  the  diuresis  was  entirely  due 
to  a  change  in  free  water  clearance.  The  excretion  of 
osmotically  active  material  was  unchanged.  It  is  con¬ 
cluded  that  during  a  competition  of  the  control  systems 
of  osmotic  pressure  and  fluid  volume  the  former  is 
acutely  overruled  if  the  homeostasis  of  fluid  volume  is 
jeopardized. 
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940 

Free  U.  of  West  Berlin  (Germany)., 

DIURESIS  INDUCED  BY  WATER  INFUSION  INTO  THE 
CAROTID  UX)P  OF  UNANAESTHETIZED  DOGS,  by 
J.  O.  Arndt  and  O.  H.  Gauer,  [1965]  [12]p.  tncl. 
dlagrs.  tables,  refs.  (AFOSR-65-1544)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  BOAR'62-75  and  German  Research  Foundation) 

AD  623379  UnclassifleJ 

Also  published  In  Pfl'ueers  Arch.  ees.  Physiol. ,  v.  282; 
301-312,  id65. 

In  S  unanaesthetized  trained  dogs  the  effect  of  injection 
of  small  amounts  of  water  Into  a  carotid  loop  on  the  ex¬ 
cretion  of  urine  was  Investigated.  The  infusion  rates 
were  3. 0,  2. 5,  and  2. 0  ml/min.  Infusion  time  was  30 
min,  so  that  a  total  of  90,  75,  and  60  ml  of  water  was 
injected.  Identical  water  Infusions  were  made  Into  a 
peripheral  vein  as  controls.  Diuresis  occurred  only 
with  Intracarotid  Infusions,  which  suggests  a  central 
location  of  osmoreceptors.  The  diuresis  was  a  function 
of  the  amount  of  water  Infused  and  was  due  solely  to  an 
Increase  In  free  water  clearance.  The  excretion  of 
electrolytes  and  the  osmotic  clearance  remained  un¬ 
changed.  Although  antldluretlc  hormone,  ADH,  was  not 
determined  In  the  plasma  of  the  dogs.  It  is  probable 
that  the  diuresis  Is  due  to  a  reduction  of  the  level  of 
this  hormone. 


941 

Free  U.  of  West  Berlin  (Germany). 

RESEARCH  ON  VOLUME  CONDITIONEO  STIMULI 
AFFECTING  SALT  AND  WATER  EXCRETION,  by  O. 

H.  Gauer.  Final  rept.  no.  2,  Feb.  1,  1964- Jan.  31, 
1965  [Mar.  21,  1965][4]p.  ( A FOSR- 65-0669)  (AF 
EOAR-64-16)  AD  614912  Unclassified 

Results  of  the  following  Investigations  are  given: 

(1)  Competition  of  osmotic  and  volume  conditioned  , 
stimuli  In  trained  dogs,  (2)  ADH  and  a  diuretic  factor 
during  simulated  weightlessness  (water  Immersion).. 

(3)  The  possible  role  of  the  portal  circulation  In  osmo- 
and  volumo  control. 


942 

Free  U.  of  West  Berlin  (Germany). 

[CONCERNING  THE  OSMORECEPTOR  MECHANISM 
ACTTVITY  IN  THE  UVER]  Uber  elneii  osmoreceptorlsch 
tatlgen  Mechanlsmus  In  der  Leber,  by  F.  J.  Haberwlch, 
O.  Aziz,  and  P,  E.  Nowacld.  |196S|  [17]p.  Incl.  Ulus, 
dlagrs.  Ubles,  refs.  (AFOSR-66-1107)  (A F  EOAR- 
64-16)  AO  638057  Unclassified 

Also  published  In  Pfliigers  Arch.  ges.  Physiol. ,  v.  285: 
73-89,  JulyTS^. 

By  a  specially  devised  technique,  indwelling  catheters 
have  been  placed  In  the  portal  veins  and  Inferior  venae 
cavae  of  rats,  permitting  infusions  and  sampling  In 


unanaesthetized  animals,  which  can  be  used  and  reused 
for  a  longer  period  of  time.  Not  sooner  than  2  days  after 
recovery  from  the  operation,  the  diuretic  response  of  the 
unanaesthetized  animals  to  Infusions  of  water  and  salt 
solutions  (0. 3;0.  6;0.  9  and  1.2%  saline)  into  the  2  sites 
were  compared.  The  infusion  rate  of  3  ml  hr  corre¬ 
sponded  to  the  known  normal  rate  of  water  absorption  from 
the  gut.  When  the  duration  of  water  infusion  is  limited  to 
20  min,  a  diuresis  Is  observed  during  portal  infusion 
only.  If  the  infusion  time  is  extended  to  1  hr,  caval 
infusion  also  leads  to  a  diuresis  after  a  latent  period 
of  approximately  30  min.  Since  the  "caval"  diuresis  re¬ 
mains  below  the  "portal"  diuresis  curve  cuts  below  the 
"caval"  diuresis  leading  to  a  pronounced  oliguria.  The 
d  retie  response  is  diniinished  with  rising  concentra¬ 
tions  of  NaCl  in  the  infusate.  The  differences  between 
int.-aportal  and  intracaval  infusion  are  maintained.  Iso¬ 
tonic  Infusion  has  no  dlurebc  effect.  The  higher  the 
control  flow  rate,  the  greater  is  the  urinary  volume 
excreted  In  excess  of  the  control  (which  reflects  the 
state  of  hydration).  The  experimental  results  indicate 
the  presence  of  an  osmoreceptor  mechanism  In  the  liver, 
whose  sensitivity  characteristic  has  been  worked  out.. 

This  mechanism  contributes  to  the  control  of  diuresis 
through  unknown  pathways.  This  osmoreceptor  mecha¬ 
nism  in  the  portal  circulation  may  represent  the  first 
line  of  defense  against  gross  disturbances  of  water  bal¬ 
ance  during  water  absorption  from  the  gut,  which  would 
respond  before  the  cerebral  osmoreceptors  become  In¬ 
volved. 


943 

Free  U.  of  West  Berlin  (Germany). 

(ON  THE  ANTIDIURETIC  ACTIVITY  IN  THE  LYMPH 
OF  THE  cat]  Uber  die  antldluretlsche  Akti vital  in  der 
Lymphe  von  Katzen,  by  P.  Tata,  J,  Heller,  and  0.  H. 
Gauer.  1964  [9]p.  tncl.  Ulus,  tables,  refs.  (AFOSR- 
66-1142)  (AF  SOAR- 64- 16)  AD  638057  UnclasslRed 

Also  published  in  Pfliigers  Arch.  ges.  Physiol. ,  v.  283- 
^22-229,  Feb. -Apr.  1965. 

In  cats  anesthetized  with  sodium  pentobarbital  the 
thoracic  duct  was  cannulated  and  the  antidiuretic  activity 
(ADA)  of  lymph  was  assayed  in  rats  in  alcohol  anes¬ 
thesia.  The  ADA  was  also  determined  in  the  plasma  and 
serum  of  the  same  cat.  In  normally  hydrated  cats  the 
ADA  in  plasma  was  equivalent  to  about  In  U/ml 
Pltressin,  whereas  in  lymph  the  ADA  was  not  detectable. 
In  cats  deprived  of  fluid  for  24  hr  the  ADA  in  lymph  was 
about  20%  of  that  in  plasma,  the  latter  having  an  ADA  of 
ca  3p  U/ml  Pltressin.  One  hour  after  a  sin^e  injection 
of  high  dosages  of  Pltressin  an  ADA  in  the  lymph  was 
not  detectable.  During  Pltressin  infusions  of  long  di'H- 
tion  an  ADA  could  be  measured  in  the  lymph.  It  was 
about  one  third  to  one  fifth  of  that  found  at  the  same  time 
In  the  plasma.  Incubation  of  Pltressin  (lOu  U/ml)  in 
plasma  at  37  °C  did  not  result  in  a  loss  of  ADA.  Incuba¬ 
tion  with  lymph  or  serum  under  identical  conditions  led 
to  a  reduction  of  the  ADA  to  at  jut  one  quarter  of  the 
original  value  within  30-60  min.  The  very  similar  ratio 
of  the  ADA  in  plasma  and  in  lymph  of  dehydrated  animals 
and  animals  treated  with  a  continuous  infusion  of  Pltressin 
may  depend  on  the  filtration  rate  of  ADA  into  the  intersti- 
tlum  and  the  rate  of  Its  inactivation  by  the  lymph. 
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Galway  U.,  Coll.  Dept,  of  Biochemistry  (Ireland). 

ALGAL  BIUPHOTEINS  AND  THEIR  PHYCOTILIN 
PROSTHETIC  GROUPS,  by  C.  OhEocha.  FHnal  rept. 

Sept.  29,  1965,  31p.  Incl.  tables,  refs.  (AFX}SR-6S- 
2651)  (AF  EOAR-63-18)  AD  628032  Unclassified 

Two  crystalline  urobilins  were  prepared  from  phyco- 
erythrobllln  and  their  spectral  and  optical  properties 
determined.  A  derivative  of  phycoerythrobllin  was  ob¬ 
tained  by  methanolic  extracnon  of  Red  Algae.  A  th  irmo- 
labile  aqueous  of  a  Red  Alga  formed  a  btlln  from  a 
haemtype  substrate. 
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Galway  U.  Coll.  Dept,  of  Biochemistry  (Ireland). 

R-PHYCOCYANIN,  A  DISTINCT  TYPE  OF  BIUPRO- 
TEIN,  by  P.  O'Carra  and  C.  OhEocha.  [1965]  (4]p. 
incl.  diagrs.  (AFOSR-66-0848)  (AF  EOAR-63-18) 

AD  639620  UncUsslfled 

Also  published  in  Phytochemistry,  v.,  4  :  635-638,  1965. 

It  was  shown  by  fractionation  and  analytical  methods, 
spectrophotometi-lc  and  denaturation  studies,  and 
microscopic  examination  of  crystalline  samples,  that 
R-phycocyanin  is  a  distinct  type  of  blliprotein,  contrary 
to  the  suggestion  of  Hattori  and  Fujita  who  claimed  that 
It  IS  Impure  C-phycocyanln.  (Contractor's  abstract) 
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Galway  U.  Coll.  Dept.,  of  Biochemistry  (Ireland). 

PHYCOBIUNS,  by  C.  OhEocha.  (1965  )  22p.  Incl. 
diagrs.  tables,  refs.  (APOSR-66-1106)  (AF  FOAR- 
63-18)  AD  639621  Unclassified 

Also  published  in  Chemistry  and  Biochemistry  of 
Plant  Pigments,  ed.  by  T.  W.  Goodwin,  London, 
Academic  Press,  1965,  p.  175-196. 

The  phycobilins  are  tetrapyrroles  which  occur  as 
prosthetic  groups  of  photosynthettcally-active  conjugated 
proteins  (blllproteins)  in  some  groups  of  algae.  None 
of  the  phycobilins  has  been  crystallized  as  yet  and  our 
knowledge  of  them  is  based  mainly  on  spectral  studies, 
both  as  free  pigments  and  as  constituents  of  their  parent 
blllproteins.  These  studies  indicate  that  at  least  3 
phycobilins  occur  in  nature  as  prosthetic  groups  of 
algal  blllproteins,  and  while  a  definite  structure  cannot 
yet  be  assigned  to  any  of  them,  it  is  possible  to  make 
some  suggestions  on  the  basis  of  the  known  structures 
of  animal  bile  pigments,  or  blllns. 
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Galway  U.,  Coll.,  Dept,  of  Biochemistry  (Ireland). 

BILIPROTEINS  OF  ALGAE,  by  C.  OhEocha.  (1965) 
|25jp.  incl.  table,  refs.  (AFOSR-66-U27)  (AF  EOAR- 
63-18)  AD  637623  Unclassified 


Also  published  in  Ann.  Rev.  Plant  Physiol. ,  v..  16; 

•4l5^^,  i555r 

This  article  reviews  recent  advances  in  the  chemistry 
of  algal  biliproteins.  These  proteins  are  primary  ab- 
srobers  of  the  light  used  in  photosynthesis  by  Phodophyta 
and  Cyanophyta  whose  properties  of  being  reasonably 
stable  in  solution,  colored  and  fluorescent  have  led  to 
extensive  use  in  physical  chemical  studies. 
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(^Iway  U.  Coll.  Dept  of  Chemistry  (Ireland). 

PURinCATION  AND  N- TERMINAL  ANALYSES  OF 
ALGAL  BILIPROTEINS,  by  P.  O’Carra.  [1965]  [4]p. 
incl.  teble,  refs.  (AFOSR-65-1282)  (AF  61(052)409) 

AD  620716  Unclassified 

Also  published  in  Biochem.  Jour.,  v.  94:  171-174, 

Jan.  1965.; 

R-,  B-  and  C-phycoerythrlns  and  R-  and  C-phycoryanins 
were  isolated  and  purified  on  a  prejiaratlve  scale  by 
calcium  phosphate  chromatography,  ammonium  sulphate 
fractionation  and  crystallization.  The  N-termlnal  resi¬ 
dues  of  these  biliproteins  were  analyzed.  Methionine  is 
the  only  N- terminal  residue  of  all  the  phycoerythrins, 
there  being  about  14  N-termlnal  residues  per  molecule 
of  R-  and  B-phycoerythrins  and  about  8  N-terminal  resi¬ 
dues/molecule  of  C-phycoerythrin.  Threonine  is  N- 
terminal  in  C-phycocyanln,  and  both  threonine  and 
methionine  are  N-terminal  in  R-phycocyania  Results 
suggest  that  the  apoproteins  of  the  various  phycoerythrins 
are  closely  related,  whereas  C-phycocyanln  has  quite  a 
different  gross  structure,  and  that  R-phycocyanin  con¬ 
tains  2  types  of  sub-unit,  one  related  to  C-phycocyanln 
and  the  other  to  the  phycoerythrins. 
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Galway  U.  Coll.  Dept,  of  Chemistry  (Ireland). 

AMINO  ACTD  COMPOSITION  AND  C- TERMINAL 
RESIDUES  OF  ALGAL  BIUPRDTEINS,  by  M.  A. 

Raftery  and  C.  OhEocha.  [1965]  [5]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-6S-1289)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  61- 
(052)409  and  Public  Health  Service)  AD  621403 

Unclassifled 

Also  p^Rshed  in  Biochem.  Jour. ,  v.,  94;  166-170, 

Jan.  1965.. 

R-phycoerythrln  from  Ceranium  rubrum  and  C-phyco- 
cyanin  from  Nostoc  muscorum  have  been  obtained  in 
purified  formliyTractlonar crystallization,  followed  by 
chromatography  and  gel-flltratioiu  The  amino  acid 
composition  of  both  chromoprotel.ns  was  determined;  85% 
of  the  total  weight  of  both  was  recovered  as  amino  acids. 
Alanine  was  identified  as  the  only  C-terminal  amino  acid 
of  R-phycoerythrln,  each  molecule  of  which  contained 
about  12  terminal  groups.  Serine  was  identified  as  the 
only  C-termlnal  group  of  C-phycocyanin. 
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General  AiqpUed  Science  Labs. ,  Inc. ,  Westbury,  N.  Y.. 

THE  IGNITION  OF  FLOWING  HYDHOCARBON/AIR 
MIXTURES  BY  A  HYDROGEN  PILOT  FLAME,  by  J.  A. 
Schetz  and  J.  Jannone.  [1965]  [14]p  Incl.  dlagrs.  refs. 
(AFOSR- 64-2008)  (AF  49(638)991)  AD  626243 

Unclassified 

Also  published  In  Pyrodynamlcs,  v.  2:  1-14,  Jan.  1965. 

The  paper  Is  concerned  with  an  aralytical  study  of  the 
mechanism  of  Ignltioii  of  a  flowing  hydrocarbo^alr 
mixture  by  a  hydrogen  pilot  flame  In  fully  turbulent  flow. 
Particular  attention  Is  directed  to  Igniting  such  a  mix¬ 
ture  under  static  conditions  precluding  spontaneous 
thermal  IglnlHon.  It  Is  shown  that  a  jet  of  a  combustible 
mixture  at  a  temperature  sufAdent  to  Initiate  reaction 
with  the  free  stream  air  provides  a  more  effective  igni¬ 
tion  source  than  a  jet  of  Inert  gas  at  a  considerably 
higher  Initial  static  temperature.  (Contractor's  abstract) 
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General  Applied  Science  Labs. ,  Inc. ,  Westbury,  N.  Y. 

RESEARCH  STUDIES  FOR  SUPERCONIC  COMBUS'RON, 
byj.  Tamagno,  Mar.  1965,  SOp.  Incl.  Ulus,  dlagrs. 
table,  refs,  (GASL  Technical  rept.  no.  518)  (AFOSR- 
65-1311)  (AF  49(638)991)  AD  619091  Unclassified 

A  sumnary  Is  presented  of  research  on  supersonic 
combustion  conducted  during  a  4-yr  period  by  GASL. 

The  research  discussed  Is  orient^  toward  fuels  and 
conditions  pertaining  to  stg)ersonlc  combustion  in  ram¬ 
jet  engines.  Fields  encompassed  are:  (1)  reaction 
kinetics  of  a  hydrogen  air  system,  (2)  diffusion  and  com¬ 
bustion  of  reacting  gases,  and  (3)  the  testing  of  highly 
Idealized  combustion  processes.  Studies  In  the  latter 
field  Indicate  the  spe^  range  for  supersonic  combustion 
ramjets  can  be  lowered  to  the  3-6  Mach  number  range. 

It  Is  concluded  that  sufficient  progress  has  been  made 
on  the  understanding  and  analysis  of  supersonic  combus¬ 
tion  processes  to  give  a  sound  basis  for  application  to 
the  design  of  a  practical  ramjet  engine. 
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General  Applied  Science  Labs. ,  Inc. ,  Westbury,  N.  Y.. 

AN  EXPEFIMENTAL  AND  ANALY'HCAL  INVESTIGA¬ 
TION  OF  IGNI'nON  AND  AXI8YMMETMC  TURBULENT 
FLAME  PROPAGATION  IN  PREMIXED  HYDROGEN- 
AIR  FLOWS  WITH  APPUCATION  TO  SUPERSONIC 
COMBUSTION,  by  S.  Slutsky,  J.  TZmagno,  and  N. 
Trentacoste.  [1965]  |16|p.  Incl.  Ulus,  dlagrs.  refs. 

(A POSH- 65- 1434)  (Sponsored  jolnUy  by  Air  Force 
Office  of  Scientific  Rt'search  under  AF  49(638)991  and 
National  Aeronautics  and  Space  Administration) 

AD  456147  Unclassified 

Presented  at  AIAA  Second  Aerospace  Sciences  Meeting, 
New  York,  Jan.  25-27,  1965.. 


Also  published  in  AIAA  Jour. ,  v.  3:- 1599-1605,  Sept. 

T5?5: - 

This  paper  Is  concerned  with  the  experimental  determina¬ 
tion  of  the  overall  structure  of  the  combustion  process 
which  takes  place  In  a  jet  flow  of  combustible  gas  mix¬ 
ture,  and  with  the  description  of  the  matnrmatlcal  pro¬ 
cedure  which  has  been  successfully  applied  for  analysis 
and  prediction  of  the  above  experimental  results.  The 
mathematical  analysis  Is  valid  for  both  subsonic  flows 
and  is  based  on  an  axlsymmetrlc  flow  with  diffusion, 
conduction  and  finite  rate  hydrogen-atr  chemistry  based 
on  phenomenological  models  of  turbulent  gas  transport 
properties  and  reaction  rates,  it  was  shown  eiqperi- 
mentally  that  a  supersonic  combustible  mixture  of 
hydrogen  and  air  with  temperatures  far  below  auto- 
igniUon  levels  may  be  burned  in  stable  flame  configura- 
tlcn  without  use  of  any  flame- holding  obstructions,  but 
employing  Instead  a  small  pilot  flame  It  was  found 
that  the  stability  of  the  resulting  combustion  configura¬ 
tion  could  be  assured  by  means  of  pilot  flames  with 
relatively  small  dimensions  and  small  total  energy 
liberation. 
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General  Dynamics/Astronautics,  San  Diego,  Calif. 

ROCKET  MOTOR  WITH  ELECTRIC  ACCELERATION 
IN  THE  THROAT,  by  J.  Roseiszewski.  [19R5]  [3]p.  incl. 
dlagrs.  (AFOSR- 65- 1437)  (AF  49(638)1357) 

AD  622672  Unclassified 

Also  published  in  Jour.  Spacecraft  and  Rockets,  v.  2: 
278-280,  Mar. -Apr..  1965. 

A  rocket  motor  with  an  electric  accelerator  in  the 
throat  which  is  capable  of  specific  Impulses  on  the  order 
of  1000  to  2000  Is  examined.  Equations  defining  the  flow 
are  developed  assuming  1-dimensional  flow  at  low  mag¬ 
netic  Reynolds  number.  It  is  found  that  the  electric  field 
at  the  critical  section  cannot  be  too  large  as  there  are 
two  opposing  effects;  gas  acceleration  due  to  Lorentz 
force  and  heat  generation  due  to  joule  heating.  Using 
the  Isentroplc  flow  relations  the  maximum  velocities  are 
calculated  for  K  =  0,  0. 1  and  0. 5  and  are  found  to  be 
3.6,  4.47,  and  8. 7  respectively.. 
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General  Dynamlcs/AstronautlLS,  San  Diego,  Calif.. 

ENERGY  PARTITION  IN  THE  CURRENT  LAYERS  IN 
PLASMA,  byJ.  Roseiszewski.  [1965]  |3jp.  incl. 
dlagrs.  (AFOSR-65-1438)  (AF  49(638)1357) 

AD  622673  Unclas.otfied 

Also  published  in  AIAA  Jour. ,  v.  3.  373-375,  Feb. 

— 

Many  plasma  propulsion  systems  are  based  on  the 
principle  that  the  moving  current  layer  sweeps  out  ihe 
gas.  In  the  present  paper,  this  type  of  disctmrge  layer 
and  the  stationary  rarefaettnn  or  deflagration  type  are 
discussed  from  the  gasdynamlc  point  of  view.  Conserva¬ 
tion  relations  across  the  discharge  layer  are  derived 
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from  the  differential  equations  for  a  1-dimensional 
nonsteady  multifluid  model  obtained  by  taking  the  mo¬ 
ments  of  Boltzmann's  equations.  It  is  concluded  that- 
(1)  the  current  layer  sweeping  up  the  gas  leads  to  sig¬ 
nificant  losses;  (2)  the  velocity  distribution  character¬ 
istic  for  an  eiqiandng  layer  leads  to  smaller  losses; 
and  (3)  the  deflagration  type  of  stationary  discharge 
layer  is  in  principle  very  efficient  and  can  provide  nigh 
specific  impulse. 
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General  Dynamics/Astronautics,  San  Oiego,  Calif. 

SELECTED  PROBLEMS  OF  PLASMA  PROPULSION 
AND  POWER  GENERATION  SYSTEMS  (Abstract),  by 
J.  Rosciszewski.  [1965]  fl]p.  (Bound  with  its  AFOSR- 
65-1266;  AD  622527)  (AF  49(638)1357)  Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meet  .'ig  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
Calif.,  Apr.  29-30,  1965. 

Theoretical  considerations  of  different  kinds  of  dis¬ 
charge  layers  lead  to  the  conclusion  that  the  stationary 
discharge  layer  should  be  more  efficient  than  the  mag¬ 
netic  piston  type  of  discharge  layer.  An  attempt  is  being 
made  to  find  the  structure  of  this  kind  of  layer  taking 
into  account  ionization  phenomena.  The  multifluid 
equations  are  the  basis  for  such  calculations.  The  gen¬ 
eralized  Ohm's  law  has  been  derived  taking  into  account 
ion  current  due  to  the  motion  of  freshly  born  ions  in  an 
electromagnetic  field.  An  analysis  of  a  new  con<.ept  of 
steady  state  fissionable  gas  power  generator  has  been 
performed.  This  system  is  a  combination  of  the  princi¬ 
ple  of  a  supersonic  wind  tunnel  with  ram- jet  nuclear 
reaction  concentrated  bciind  the  supersonic  diffusor. 

The  fissionable  gas  eiqiands  and  passes  through  an  MKO 
generator.  The  multtstrlp  integral  method  has  been 
used  to  calculate  boundary  layers.  Initial  profiles  have 
been  obtained  on  the  basis  of  analysis  of  singularity  at 
the  boundary  layer  leading  edges.  The  method  de¬ 
veloped  is  general  and  can  be  used  to  calculate  the  flow 
at  an  MHD  generator  entrance  or  the  boundary  layer 
flow  with  mass  injection  on  blunt  or  sharp  edge  bodies. 
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General  Dynamics ' Fort  Worth,  Tex. 

MAGNETOPLASMA  WAVEGUIDE  WITH  VlSCXlSITi’  AND 
HEAT  CONDUCTION,  by  B.  A.  Sodek.  |1965|  (I5]p. 
incl.  diagrs.  (AFOSR-66-1081)  (AF  49(638)1428) 

AD  640775  Unclassified 

Also  published  in  Plasma  Phys. ,  Accelerators,  Thermo¬ 
nuclear  Research  (Jour.  Nuclear  Energy,  Pt.  C),  v.  7. 
547-561,  Sept. /Oct.  1965. 

A  2-fluid  analysis  of  the  modes  of  propagation  in  a 
magnetoplasma- filled  waveguide  may  be  based  upon 
the  solution  of  a  pair  of  coupled  partial  differential  equa¬ 
tions  fo.  the  lon^tudlnal  components  of  the  hydromag- 
netic  field.  A  method  of  solving  these  equations,  which 
involves  a  system  of  transcendental  equations  for  a  set 
of  undetermined  parameters,  is  indicated.  Approxi¬ 


mate  solutions  are  obtained  with  pressure,  resistivity, 
viscosity,  heat  conduction,  and  current  inertia  treated 
exactly,  while  neglecting  certain  effects,  such  as  Hall 
effect.  The  effects  of  viscosity  and  heat  conduction  on 
the  diqiersion  relations  are  shown  eiqilicltly.. 
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General  Dynamics  Corp.  Convair  Div. ,  San  Diego,  Calif. 

THE  DECAMETRIC  ARRAYS  AT  THE  CLARK  LAKE 
RADIO  OBSEfiV  4TORY.  by  W,  C.  Erickson.  [1965] 
[6]p.  incl.  illus.  diagrs.  (AF  49(638)561) 

Unclassified 

Published  in  IEEE  Trans.  Antennas  and  Propagation, 

V-,  AP-12.  422-427,  May  1965. 

An  antenna  has  been  built  for  the  purpose  of  studying 
radio  astronomical  phenomena  at  long  wavelengths.  The 
beamwidth  of  this  antenna  is  14  min  E-W  and  92  min  N-S 
at  a  wavelength  of  li.  4  meters.  Therefore,  its  resolu¬ 
tion  is  comparable  to  that  of  present  day  arrays  operat¬ 
ing  in  the  meter  wavelength  range  and  to  that  of  large 
parabolas  operating  at  decimeter  and  centimeter  wave¬ 
lengths. 
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General  Dynamics  Corp.  General  Atomic  Div. , 

San  Diego,  Calif. 

NON-LINEAR  THEORY  OF  PLASMA  DYNAMICS,  by 
R.  E.  Aamodt.  Final  thechnlcal  rept.  Feb.  1,  1664- 
Jan.  31,  1965.  Mar.  1,  1965,  35p.  incl.'  diagrs.  refs. 
(Itept.  no.  GA-6179)  (AFOSR-65-1054)  (AF  49(638)- 
1356)  AD  628018  Unclassified 

The  effects  of  the  non-linear  process  of  resonant  wave- 
wave  scattering  for  stable  modes  in  a  homogeneous 
plasma  system  with  a  constant  external  magnetic  field 
are  evaluated.  It  is  shown  that  this  particular  non-linear 
mechanism  may  provide  a  partial  explanation  of  some 
existing  experimentol  results,  and  in  addition,  provides 
an  experiment  to  verifj’  the  non-linear  theory. 


General  Dynamics  Corp.  General  Atomic  Div. , 

S.in  Diego,  Calif.. 

WAVE-WAVE  SCATTERING  OF  BEAM  AND  PLASMA 
OSCILLATIONS,  by  R.  E.  Aamodt  and  W.  E.  Drummond. 
[1965]  [6jp.  incl.  diagrs.  (AFOSR- 65- 2502)  (AF  49- 
(638)1356)  AD  626392  Unclassified 

Also  published  in  Phys.  Fluids,  v..  8:  171-176,  Jan. 


The  spreading  of  the  high-frequency  electron  plasma 
oscillation  energy  spectrum  due  to  nonlinear  interactions 
with  a  low-frequency  beam  mode  is  calculated  for  a 
homogeneous  collisionless  plasma  with  a  large  external 
magnetic  field.  (Contractor's  abstract) 
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General  Dynamics  Corp.  General  Atomic  Div. , 

San  Diego,  Calif. 

NON- UNEAR  THEORY  OF  PLASMA  DYNAMICS 
(Abstract),  by  R.  E.  Aamodt.  [1965]  [Ijp.  (Bound 
with  its  AF08R-65-1266;  AD  622527)  Uf  f9(^8)iS46 
and  AE  49(638)1356)  Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 

Calif. ,  Apr.  29-30,  1965. 

Many  of  the  plasma  configurations  occurring  in  the  Van 
Allen  belt,  solar  winds,  high  altitude  nuclear  explosions, 
and  would-be  fusion  deWces  are  known  to  be  unstable 
to  initially  small  excitations.  The  amplitudes  of  these 
unstable  excitations  grow  until  limited  by  the  non-linear 
terms  in  the  equations  of  motion.  The  plasma  is  then 
fully  turbulent  and  the  dynamics  are  determined  by 
non-linear  processes.  The  important  non-linear 
processes  (or  "weak"  instabilities  in  low  -  cclllsionless 
plasma  systems  will  be  discussed  and  the  time  develop¬ 
ment  of  the  energy  spectrum  described.  The  concomi¬ 
tant  effects  or.  particle  containment  and  coupling  to  ex¬ 
ternal  radiation  fields  will  also  be  presented. 


General  Dynamics  Corp.  General  Atomic  Div. , 

San  Diego,  Calif. 

INTERACTIONS  BETWEEN  HYDROGEN  AND  OXYGEN 
ATOMS  AND  SURFACES,  byj.  N.  Smith,  Jr.  Annual 
technical  summary  rept.  Oct.  1,  1964-Sept.  30,  1965. 
Oct.  25,  1965,  9p.  (Rept.  no.  GA-6749)  (AF08R-65- 
2310)  (AF  49(638)1435)  AO  628066  Unclassified 

Research  is  summarized  on  molecular-beam  scattering 
experiments  performed  under  well-defined  and  re- 
pr^uctble  surface  conditions.  The  microscopic  details 
of  the  gas- surface  interaction  meclianlsm  are  discusued. 


General  Dynamics  Corp.  General  Atomic  Div. 

San  Diego,  Calif. 

CHEMICAL  REACTIONS  ON  CLEAN  SURFACES  USING 
MODULATED  ATOMIC  BEAM  TECHNIQUES  (Abstract), 
by  H.  Saltsburg  and  J.  N  Smith,  Jr.  {196j|  |2|p. 
(Bound  with  its  AFOSR-(iS-2338;  AD  627978)  (AF  49- 
(AS6)i5&9)  Unclassified 

Presented  a>  Sixth  AFOSR  Contractors'  meeting  on 
Chemical  Kinetics  of  Propulsion,  New  York,  Sept.  20- 
21,  1965. 

The  study  of  heterogeneous  chemical  reactions  utilizing 
molec'ilar  oeam  techniques  offers  certain  obvious  ad¬ 
vantages  in  terms  of  reaction  mechanism  studies  but 
certain  dllficultiea  remain.  Specifically,  studies  of 
such  reactions  alwavs  involve  some  determination  of 
the  surface  of  the  solid  Usually,  one  specifies  an  ad¬ 
sorption  Isotherm  from  which  such  concentration  can 


be  deduced.  A  technique  was  developed  to  prepare  and 
maintain,  in  steady  state,  a  metallic  surface  upon  which 
the  concentration  of  impurities  resulting  from  background 
gas  adsorption  can  be  made  arbitrarily  small.  A  new 
surface  is  created  by  continuous  depo^tion  of  metal  at 
a  rate  which  greatly  exceeds  the  background  ras  impinge¬ 
ment  rate.  Since  this  is  possible  even  at  lO"’  torr, 
these  clean  surfaces  can  be  prepared  in  conventional 
molecular  beam  machines  and  have  been  used  for  studies 
of  physical  scattering.  Since  the  surface  concentration 
of  adsorbed  species  can  be  varied  by  varying  the  ratio 
of  metal  deposition  rate  to  background  gas  impingement 
rate,  these  surface  concentrations  ran  be  controlled 
independently  of  the  background  gas  pressure.  If  one 
reactant  in  a  heterogeneous  reaction  is  present  as  the 
background  gas  and  the  other  in  the  molecular  beam, 
mechanistic  studies  of  the  classic  form  can  be  carried 
out  using  metal  deposition  rates  to  vary  surface  con¬ 
centrations.  One  can  also  study  reactions  between  the 
beam  and  the  surface  both  cn  clean  surfaces  and  with 
known  and  controllable  impurity  concentrations.  Experi¬ 
mental  studies  of  the  K2-D  and  D2-H  exchange  on  nickel 
stnVees  are  in  progress. 


Genera!  Dynamics  Corp.  General  Atomic  Div. , 

San  Diego,  Calif., 

SCATTERING  OF  RARE  GASES  FROM  THE  1111] 

PLANE  OF  SIIVER  (Abstract),  by  H.  Saltsburg  and 
J.  N.  Smith,  Jr.  [1965]  [iJp.  [AF  49(638)1559] 

Unela.sslfied 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v,  10: 
W,  JaHT®"  <965. 

The  angular  distribution  of  thermal  neutral  beams  of 
rare  gases  scattered  from  an  epitaxially  grown  (111] 
plane  of  silver  has  been  examined  using  freshly  de¬ 
posited  films  and  also  during  continuous  silver  deposi- 
tioti,  the  latter  condition  providing  a  clean  sur  ace. 
Scattering  distnbutions  for  He  from  freshly  deposited 
films  are  essentially  Independent  of  beam  energy 
(T  '  SOCK)  and  incident  angle,  the  iHstributlon  being 
sharply  peaked  at  the  specular  angle  The  scattering 
of  Ar  and  Xe  (T  =  300  K)  exhibits  a  maximum  intensity 
between  the  normal  and  specular  angle,  and  a  dependence 
of  scattering  on  incident  angle,  the  deviation  from 
^eculartty  being  most  pronounced  toward  glancing 
incidence  For  a  given  incident  angle,  an  increase  in 
beam  energy  causes  a  shift  of  the  .maximum  scattered- 
beam  intensity  toward  the  specular  and  at  beam  tem¬ 
peratures  of  ~  1525  "K  the  maximum  intensity  lies  be¬ 
yond  the  qiecular  angle.  Unlike  gold  surfaces  the  scat¬ 
tering  from  sliver  during  deposition  does  not  differ 
markedly  in  prominent  features  from  that  on  freshly 
deposited  films.  However,  over  long  periods  of  time 
( •  I2h)  the  directional  scattering  is  degraded  in  a  man¬ 
ner  similar  to  that  observed  on  contam'  nated  gold  films. 
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General  Electric  Co.  Defense  Electronics  Oiv. , 

Ithaca,  N.  Y.. 

RESEARCH  PROGRAMS  FOR  ALERTING,  DETECTTON, 
AND  IDENTIFICATION  OF  PA THOGEl®,  byj.  R. 

Gould.  SUtus  rept.  Oct.  1,  1664-Mar.  31,  1965  ,  24p. 
incl.  iUus.  cliagrs.  tables.  (AiOSR'6S-1284)  (AF  49- 
(638)1418)  AD  620224  Unclassified 

The  purpose  of  this  program  is  to  assess  the  feasibility 
of  detecting  bacteria  by  an  investigation  of  their  unique 
metabolic  activities,  using  gas  chromatography  in  con¬ 
junction  with  ultrasensitive  detectors  for  the  determina¬ 
tion  of  volatile  products  or  derivatives  of  products  of 
bacterial  metabolism.  A  standard  procedure  was  de¬ 
veloped  for  the  growth  of  the  test  organisms  and  for  the 
extraction  and  detection  of  bacterial  metabolites.  This 
procedure  involves:  (1)  growth  of  the  bacteria  in  a  syn¬ 
thetic  medium  in  shallow  layers  at  35‘'C  for  36  hr;  (2)  ex¬ 
traction  of  the  cultures  with  ether  and  concentration  of 
the  ether  extract  10-fold  by  evaporation:  and  (3)  injection 
of  the  anhydrous  extracts  into  the  dual  channel  ms  chro¬ 
matograph,  using  a  6  ft  X  !  in.  column  at  10%  carbowax 
40CO  terminated  with  terephthalic  acid  on  60/80  chromo- 
sorb  U  plus  hexamcthyldisilarane. 
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General  Electric  Co.  Defense  Electronics  Div. , 

Ithaca,  N.  Y.; 

RESEARCH  PROGRAMS  FOR  ALERTING,  DETECTION, 
AND  IDENTinCATION  OF  PATHOGENS,  by  J.  R 
Gould.  (Final)  status  rept.  Oct.  1,  1964-June  30,  1965, 
54p.  incl.  illus.  diagrs.  tables.  (AFOSR- 65-1728) 

(AF  49(638)1418)  AD  624242  Unclassified 

Although  a  high  percentage  of  the  background  particulate 
matter  is  expected  to  be  bacterial  in  nature,  less  than 
one  viable  organism  per  liter  is  normally  present  in  the 
atmosphere.  Therefore,  a  method  of  detecting  and 
identifying  the  viable  agents  in  the  background  containing 
a  large  number  of  nonviable  agents  and  nonbiological 
matenals  may  prove  to  be  very  useful  information  in  the 
event  of  a  BW  attack.  Such  Information  may  be  deter¬ 
mined  by  witnessing  the  presence  and  uniqueness  of  ex¬ 
creted  metabolic  products  formed  by  specific  organisms 
after  development  in  a  selective  test  medium.  The 
methodology,  to  demonstrate  the  feasibility  of  the  above, 
involves  the  selectivity  of  a  gas- liquid- chromatography 
in  conjunction  with  ultrasensitive  detectors,  for  the 
analysis  of  gases,  volatile  products,  or  other  products 
of  metabolism  that  can  be  converted  into  volatile  derlva- 
bves.  Using  this  approach  it  was  found  possible  to  not 
only  distinguish  among  genera,  and  among  species,  but 
also  among  the  strains  of  mlcroorgaulsms  Investigated. 
The  survey  included:  Escherichia  coll  (5  strains), 
Aerobacteriaerogenes,  PseudomonasaeruginoM, 

Bacillus  subtllts  (11  strains),  B.pumtlus,  B.  ITchent- 
formis,  B.  iwlymyxa,  B.  megtterium,  B.  clrculans, 

B.  globtgll,  Sireplomyces  grtseus,  S.  fradlae,  ETvirido- 
chormogenes,  37albus,  and  S.  grisMluTui!  Furlher,  It 
has  beenTemonstrated  that  the  electron  capture  aetector 
has  a  detection  capability  equivalent  to  the  metabolic 
products  of  less  than  two  bacteria.  There  is  considera¬ 
ble  promise  for  increased  sensitivity  inasmuch  as  only 


partial  extraction  of  products  have  been  employed,  and 
product  conversion  has  not  been  attempted.  On  the  basis 
of  present  results,  it  is  believed  that  the  technique  of 
gas  chromatography  is  very  promising  for  detecting  very 
small  numbers  of  orgaidsms  and  also  for  the  detection 
of  metabolic  differences  among  genera,  qiiedes,  and 
even  among  strains  of  a  species. 


966 

General  Electric  Co.  General  Electric  Research  Lab. , 
Schenectady,  N.  Y.. 

CHEMISORPTION  ON  SOUD6,  by  G.  Ehrlich.  [1965] 
[33 )p.  incl.  Ulus,  diagrs.  tables,  refs.  (AFOSR- 65- 
1451)  (AF  49(638)1362)  AD  621450  Unclassified 

Also  published  in  Proc.  Third  InternatT.  Cong,  on 
Catalysis,  Amsterdam  (Netherlands)  (July  20-25,  1964), 
Amsterdam,  North- Holland  Publishing  Co. ,  1965, 
p.  113-145.. 

Progress  in  the  understanding  of  chemisorption  phe¬ 
nomena  involving  molecular  gases  on  solids  is  reviewed. 
Particular  emphasis  is  placed  on  two  topics:  (1)  the 
theoretical  foundations  and  thei-  failings  and  (2)  ejqieri- 
mental  studies  of  etructural  eLects. 


967 

(General  Electric  Co.  ]  General  Electric  Research  Lab. , 
Schenectady,  N.  Y. 

CHEMISORPTION  ON  SINGLE- CRYSTAL  PLANES; 
NITROGEN  ON  TUNGSTEN,  by  T.  A.  Delchar  and  G. 
Ehrlich.  Jan,  1965  ,  37p.  incl.  illus,  tables,  refs. 

(Rept.  no.  65-RL-3864  M)  (AFOSR- 65- 1643)  (AF  49- 
(638)1362)  AD  624287  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  42:2686- 
2702,  Apr.  l5,  1 965. 

The  effects  of  surface  structure  on  the  adsorption  of 
nitrogen  are  examined  by  contact-potential  measurements 
on  mac  <icoplc  planes  cut  from  single- crystal  tungsten. 
The  eff  is  of  room- temperature  chemisorption  on  the 
work  function  are  studied  on  the  (100),  (111),  and  (110) 
faces.  It  is  found  that  macroscopic  surfaces  can  be 
prepared  showing  extreme  structural  specificity.  Previ¬ 
ous  correlations  between  the  work- function  changes  and 
electronegativities  are  examined  and  found  insufficient. 
The  effects  of  structure  on  the  surface  dipole  are,  how¬ 
ever,  correlated  by  the  empirical  rule  that  nitrogen 
atoms  on  flat  planes  lower  the  work  function,  whereas 
on  rough  surfaces  the  work  function  is  increased. 


968 

(General  Electric  Co.  j  General  Electric  Research  Lab. , 
Schenectady,  N.  Y, 

ATOMIC  DISPLACEMENTS  IN  ONE-  AND  TWO- 
DIMENSIONAL  DIFFUSION,  by  G.  Ehrlich.  Oct.  1965 
(I3)p.  incl,  diagrs.  table.  (Ri^t.  no.  65-C-039)  (APOSR- 
65-2769)  (AF  49(638)1362)  AD  628016  UncUssified 
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Also  p<d)llsh«<i  in  Jour.  Chem.  Phys, ,  v.  44:  lOSO- 
1055,  l-elj:  17  1368.  (AF08R-e6-I050;  AD  636373) 

The  BtAtistlcs  of  surface  diffusion  phenomena  are  de¬ 
veloped  for  the  conditions  a{q)rcvriate  to  measure¬ 
ments  in  the  ion  microscope.  Examined  in  detail  are; 

(1)  the  effect  of  boundaries  (lattice  steps)  on  the  mean 
square  diqplacement  in  a  random  walk;  (2)  the  proba¬ 
bility  density  for  distancex  traversed  in  a  2-dimensional 
walk  along  nonorthogonal  surface  channels;  and  (3)  the 
distribution  of  distances  for  random  walks  in  which  the 
number  of  jumps  is  subject  to  fluctuation,  as  it  is  in 
real  systems.  Both  reflecting  and  adsorbing  boundaries 
are  found  to  diminish  the  mean  square  dl^lacement  in 
the  same  Ikshlon.  The  effect  of  nonorthogonality,  and 
even  more  so  of  fluctuations,  is  to  enhance  the  fre¬ 
quency  of  small  displacements  when  compared  with  a 
Kyleigh  distribution. 
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General  Electric  [Co.  j  [General  Electric  Research  Lab.  ] 
Schenectady,  N.  Y. 

AH  ATOMIC  VIEW  OF  SURFACE  SELF- DIFFUSION: 
TUNGSTEN  ON  TUNGSTEN,  by  G.  Ehrlich  and  F.,  G. 
Hudda.  Oct.  1965,  21p.  incl.  Ulus,  diagrs.  refs. 
(AFOSR-65-2883)  (AF  49(638)1362)  AO  627837 

Unclassified 

Presented  at  Conf.  on  Sorption  Properties  of  Evacuated 
Metal  Films,  Liverpool,  Apr.  1963. 

Surface  diffusion  of  tungsten  adatoms  on  several 
smooth,  low  index  planes  of  the  tungsten  lattice  has  for 
the  first  time  been  followed  by  direct  observation  of 
Individual  atoms  in  the  ion  microscope.  Contrary  to 
expectation,  the  mobility  at  room  temperature  is  found 
to  increase  in  the  order  (211)  >  (321)  -  =  (110)  >  (310)  - 
(111).  Migrating  atoms  are  reflected  at  the  boundaries 
of  the  (110),  (211),  and  (321)  planes;  on  the  latter  two, 
motion  along  atomic  rows  is  favored  over  diffusion 
across  lattice  steps.  From  quantiiatlve  determinations 
of  the  rate  of  change  of  the  mean  square  displacement, 
diffusion  coefficients  were  obtained.  Differences  in 
diffusion  on  the  (211)  and  (321)-planes  of  very  similar 
structure- suggest  a  weakening  of  interatomic  forces  at 
lattice  edges.  (Contractor's  abstract) 


970 

General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa. 

STRUCTURAL  RESPONSE  TO  INTENSE  ELECTROMAG- 
NE'nC  RADUTION,  by  R.  C.  Good,  Jr.  Final  repi. 
Mar.  1,  1961-Feb.  28,  1965.  June  1965,  186p.  incl. 
illus.  diagrs.  tables,  refs.  (AFOSR- 65-0988)  (AF  49- 
(638)1030)  AO  616336  Unclassified 

An  exploding  wire  apparatus  iras  used  to  study  conver¬ 
sion  of  electrical  energy  into  strain  energy  in  glass, 
plastic,  and  metal  samples  that  had  been  either  irradi¬ 
ated  by  the  electromagnetic  waves  emitted  by  the  wire 
or  enveloped  by  plasma  formed  by  the  wire.  The  strain 
energy  left  permanent  marks  on  the  sample  in  the  form 


of  discoloration,  weight  loss,  erosion,  and  surface 
cracks.  These  were  used  to  confirm  the  theoretical 
analysis  as  to  method  and  to  dimensions.  Thus,  a  new 
method  for  measuring  absorption  coefficients  was 
demonstrated.  For  glass  samples,  the  surface  crazed 
to  a  dqith  of  10-3  cm.  Photomicrographs  and  profilo- 
meter  measurements  of  the  surface  are  presented  to 
siqiport  the  following  conjectures  as  to  the  cause  of 
cracking;  the  energy  radiation  by  the  hot  wire  is  ab¬ 
sorbed  by  a  thin  surface  layer  of  the  glass,  the  associated 
temperature  rise  generates  thermal  stresses,  flaws  be¬ 
low  the  glass  surface  form  stress  raisers  according  to 
the  Griffith  crack  theory,  and  the  cracks  subsequently 
propagate  to  the  surface.  The  theoretical  derivation  of 
the  Adapted  thermoelastic  stress  theory  predicts  the 
dimensions  of  the  cracks  and  the  power  levels  required 
if  the  absorption  coefficient  is  at  least  10^  reciprocal 
centimeters.  Thus,  a  cracking  phenomenon  has  been 
postulated  and  verified  experimentally.  The  resistance 
of  the  exploding  wire  was  measured  empirically,  and 
a  theoretical  justification  made  of  its  variation.  This 
study  added  to  a  characterization  of  the  exploding  wire 
along  with  spectral,  calorimetric,  and  photographic 
studies.  (Contractor's  abstract) 
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[General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa.] 

THE  DIRECT  MEASUREMENTS  OF  MOLECULAR 
VBLOaTY  DISTRIBUTION  FUNCTIONS,  by  E.  P.  Muntz. 
Final  rept.  Mar.  31,  1965,  3p.  (AFOSR- 65-0808) 

(AF  49(638)1152)  AD  622591  Unclassified 

A  brief  summary  of  the  research  conducted  is  presented. 
During  the  investigation  it  was  demonstrated  that  the 
Doppler  profile  of  the  5015.  67A  helium  line  excited  by 
a  beam  of  20  kv  electron.s  ran  be  used  to  measure  dis¬ 
tribution  functions.  The  first  interference  free  meas¬ 
urements  of  a  distribution  function  in  a  free  jet  ex¬ 
pansion  were  made,  and  resonance  diffusion  of  the  emis¬ 
sion  by  an  electron  beam  was  considered  relative  to  a 
decrease  in  spacial  resolution.  T''e  etalon  system  and 
the  recording  system  were  improved  so  that  nonequi¬ 
librium  distribuiion  function  measurements  will  be  possi¬ 
ble  in  wind  tunnel  laboratory  environments. 
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General  Electric  Co.  Space  Sciences  Lab.  [Philadelphia] 
Pa. 

SHOCK- TUBE  STUDY  OF  THE  THERMAL  DISSOUA- 
TION  OF  NITROGEN,  by  B.  Cary.  (1965)  [lOjp  incl. 
Ulus,  diagrs.  tables,  refs.  (AFOSR-65-1231)  (4F49- 
(638)1157)  AD  622759  Unclas.sified 

Also  published  in  Phys.  Fluids,  v.,  8:  26-35,  Jan.  1965. 

The  dissociation  of  nitrogen  behind  shock  waves  was 
studied  over  a  temperature  range  of  6000  to  10,000 'K. 
A  Hms-  resolved  Mach-  Zehnder  interferometer  meas¬ 
ured  the  density  profiles  in  the  reaction  zone.  Rate 
expressions  based  on  classical  collision  theory  and  the 
hydrodynamic  constraint  equations  were  used  to  fit  the 
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cnaiiil  gun)  In  which  density  measurements  ace  to  be 
made  has  dunged  considerably  over  the  past  year.  The 
present  status  of  the  gun  pcrforoianre  characteristics 
and  knowledge  of  the  plasma  composition  are  summarized 
as  a  basts  for  descriUnc  the  (hmsity  measurements  con¬ 
templated  oy  means  of  vacuum  ultraviolet  absorption 
spectroscopy.  Since  the  best  operation  of  the  gun  has 
b^n  obtained  with  xenon,  attention  has  shifted  away  from 
one  aspect  of  a  previous  program  to  determine  the  osdl- 
lator  strength  of  the  argon  acorn.  A  summary  o'  what 
is  known  about  the  oscillator  strengths  of  the  resonance 
lines  of  some  other  rare  gases  is  described. 


e.'qperimental  profiles.  Inferred  rate  constants  are 
presented  with  N2,  N,  Ne,  and  Ar  as  third  bodies. 

This  work  differs  from  previous  studies  of  nitrogen  in 
that  a  measurement  of  the  forward  cfissociation  rate 
was  made  in  Nj  with  N2  as  the  third  body  and  in  that 
the  new  data  indcates  that  N  is  about  as  effective  a 
third  body  as  N2.  Vibrational  relaxation  data  indicates 
that  to  a  first  approximation  there  Is  no  significant 
coupling  between  vibrational  relaxation  and  dissociation 
over  the  temperature  range  covered.  Vibratioial 
relaxation  times  in  N2-Ne  mixtures  behind  combustion 
driven  shocks  indicate  that  Ne  is  about  1.4  times  as 
effective  as  N2  in  vibratioiuUy  exciting  N2,  agreeing 
well  with  predictions  of  the  Landau  theory.  This 
agreement  between  theory  and  experiment  is  as  good 
as  that  obtained  for  Ar  utilizing  pressure  breaks,  vindi- 
cabng  the  combustion  technique.  (Contractor's 
absiimcl) 


General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa. 

DENSITY  OF  PULSED  PLASMA,  by  |P.,  Gloersen] 

Final  rept.  June  1965,  17p.  incl.  Ulus,  diagrs. 

(A POSH- 65- 1732)  (AF  49(638)1174)  AD  628516 

Unclassified 

An  absorption  qiectroscopy  technique  in  the  vacuum 
ultraviolet  region  was  developed  to  measure  the  ion 
and  neutral  particle  densities  in  the  exhaust  stream  of 
a  repetitively  pulsed  2- stage  coaxial  plasma  propulsion 
engine  by  monitoring  their  various  resonance  absorption 
lines.  The  development  of  the  plasma  accelerator  pro- 
gres.sed  to  the  point  where  argon  was  definitely  ruled 
out  as  a  suitable  propellant.  Xenon  was  found  to  be 
suitable  and  efforts  were  shifted  towards  extending  the 
measuring  techniques  for  use  with  xenon  and  other 
heavier  propellants.  In  order  to  provide  a  better  model 
for  coaxial  gun  operation  than  hitherto  available,  some 
analytical  effort  was  applied  to  the  problem.  The 
special  case  of  the  stationary  current  sheet  was  brought 
to  a  successful  conclusion  both  on  the  basis  of  energetics 
and  the  application  0'  Faraday's  iaw,  starting  from  first 
principles.  Extension  of  this  analysis  to  cover  the 
moving  current  sheet  has  been  only  partly  successful 
to  date  in  that  a  reaso.aable  statement  of  the  energetics 
could  be  made,  but  no  consistent  means  has  yet  been 
found  !or  appl^ng  Faraday's  law.. 


General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa. 

DENSITY  OF  PULSED  PLASMA  (Abstract),  by  P. 
Gloersen  and  S.  Collins.  [1955]  [Ijp.  (Bound  with  its 
AFOSR-65-1265;  AD  622527)  (AF  49(635)n7TJ‘ 

Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plas.na  Propulsion  Research,  Los  Angeles, 
Caiif. ,  Apr.  29-30.  1965. 


Genera]  Electric  Co.  Space  Sciences  Lao. ,  Philadelphia, 

Pa. 

A  DISCRETE  ORDINATE  TECHNIQUE  FOR  THE 
UNEAnZEO  BOLTZM.4NN  EQUA'HON  WITH  APPUCA- 
TION  TO  COUETTE  FLOW,  by  B.  B.  Hamel  and  M. 
Wachman.  Nov.  1964  f48]p.  incl.  diagrs.  taoles,  refs. 
(AFt>SR-64-1593)  (AF  49(638)1283)  AD  604749 

Unclassified 

Also  published  in  Rarefied  Gas  Dynamics;  Proc.  Fourth 
Tntirnat'l.  'Symposium,  Toronfo  U.  (Caivida)  (July  14- 
17,  1964),  ed.  oyj.  H.  de  Leeuw.  New  York,  Academic 
Press,  v.,  1;  370-393,  1965. 

A  numerical  method  for  the  solution  of  the  linearized 
BoUznoann  equation  o!  hard  sphere  molecules  is  c'eveloped 
here,  in  which  approximations  are  made  only  in  sense  of 
numerical  truncations.  The  distribution  function  is 
considered  at  n  discrete  points  in  velocity  space,  and  a 
closed  symmetric  set  of  differential  equations  is  de¬ 
veloped  'Which  describe  the  evolution  of  the  distribution 
function  at  each  of  these  discrete  points.  The  key  point 
of  the  method  is  the  approximation,  by  a  finite  sum,  of 
die  collision  integral,  utilizing  Gauss  quadrature  (in¬ 
tegration)  formulas.  The  method  is  applied  to  the  prob¬ 
lem  of  linearized  Couette  flow  of  hard  sphere  molecules. 
Numerical  results  are  obtained  for  the  moments  and  for 
the  perturbation  distribution  function  at  the  discrete 
points. 
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General  Electric  Co.  Space  Sciences  lab. ,  Philadelphia, 
Pa. 

HYPERSONIC  RAREnED  PLASMA  FLOWS,  by  S.  M. 
Scala.  Final  progress  rept.  Nov.  1965  ,  5p.  (AFOSR- 
66-0365)  (AF  49(638)1283)  AD  628924  Unclassified 

The  report  deals  with  research  in  hypersonic  rarefied 
gas  dynamics.  For  a  single  component  gas  techniques 
for  a  hypersonic  approximation  to  the  moment  equations 
were  considered  and  a  paper  written  on  their  application 
to  the  problem  of  source  flow  eiqiansion.  For  gas  mix¬ 
tures  a  multifluid  hydrodynamic  theory  was  developed 
lor  a  disparate  mass  mixture.  In  addition,  work  on  the 
numerical  solution  of  the  non-linear  Boltzmann  equation 
was  continued. 


The  nalu'-e  of  the  plasma  source  (a  repetitively  pulsed 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia,  General  Electric  Co.  Space  Sciences  Lab. Philadelphia, 

Pa.  Pa. 


TWO- FLUID  HYDRODYNAMIC  EQUATION?  FORA 
NEUTRAL,  DISP  .RATE  MASS  BINARY  MIXTURE,  by 
B.  B.  Hamel.  Aug.  1965,  42p.  incl.  refs.  (AFOSR- 
6:-li94)  (AF  49(638)1283)  AD  470970 

Unclassified 

Also  published  in  Phys.  Fluids,  v.,  9;  12-22,  Jan  1966. 

In  gas  mixtures  with  roughly  equal  masses,  self 
collisions  and  cross  collisions  between  species  are  of 
equal  importance  in  the  approach  of  the  mixture  to  a 
Maxwellian  distribution  about  a  single  temperature  and 
velocity  and  the  usual  Chapman  and  Enskog  transport 
theory  obtains.  In  a  disparate  mass  mixture,  however, 
the  effects  of  self  and  cross  collisions  are  not  equal 
and  one  has  an  epochal  relaxation,  with  the  temperature 
relaxation  occurring  on  the  longest  time  scale.  The 
clear  distinction  between  a  single  molecular  relaxation 
time  and  a  hydrodynamic  time  scale  which  makes  the 
usual  Chapman  and  Enskog  theory  possible  is  absent 
for  the  disparate  mass  case,  and  a  more  complex  order¬ 
ing  of  time  scales  is  necessary  to  obtain  hydrodynamic 
solutions.  In  the  present  work,  for  neutral,  disparate 
mass  mixtures,  the  Boltzmann  collision  integrals  are 
replaced  by  relaxation  type  kinetic  me  lels;  terms  in  the 
model  equation  are  earned  out  in  the  limit  where  the 
masses  are  disparate.  A  set  of  2-fluid  transport  equa¬ 
tions  are  denved  in  this  way  and  the  properties  and 
limitations  of  these  equations  are  described. 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa. 

RESEARCH  IN  NON-EQUIUBRIUM  IONIZATION  AND 
MHD  FLOWS  (Abstract),  by  A.  Sherman  and  J.  M. 

Smith.  [1965)  [Ijp.  (Bound  with  its  AIOSR-65-1266. 

AD  622527)  (AF  49(635yT?551  Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
Calif.,  Apr.  29-30,  1965. 

Several  studies  related  to  the  coupling  between  non- 
equilibrium  ionization  phenomena  and  the  magnetohydro- 
dynamic  (low  are  described  One  approach  involves 
preionization  of  the  plasma  before  the  channel..  The 
second  involves  ionization  directly  in  the  channel  itself. 
Several  calculations  have  been  made  for  arbitrary  initial 
conditions.  The  Hartmann  flew  problem  (or  infinitely 
finely  segmented  electrodes  including  the  Hall  effect 
were  solved.  Curves  showing  the  velocity  profiles  are 
presented.  A  problem  Involving  a  uniform  flow  and  a 
realistic  electrode  structure  was  considered..  Accord¬ 
ingly  the  finite  segmented  electrode  problem,  with  con¬ 
ductivity  taken  as  a  function  of  the  current  density,  was 
solved  by  a  perturbation  technique.  Calculations  were 
based  on  the  first  order  of  perturbation. 


EXTRA  THERMAL  lONlZA'nON  AND  MHD  FLOWS,  by 
A.  Sherman.  Final  rept.  Oct  15,  1965  [4]p.  (AFOSR- 
65-2237)  (AF  49(638)1465)  AD  628065  Unclas.sified 

The  interaction  between  extra-thermal  ionization  and 
MHD  flows  was  studied.  The  motivation  for  suvh  re¬ 
search  was  related  experimental  tests  of  cros.sed  (ii'ld 
devices  utilizing  extra-thermal  ionization  to  enhance 
electrical  conductivity.. 


980 

General  Electric  Co.  ,•  Santa  Barbara,,  Calif. 

ADAPTIVE  THRESHOLD  LOGIC  FOR  IDENTIUCATION 
OF  SIMULATED  RADAR  TARGETS,  by  A.  T  Ewald 
Nov,  1965  |33|p.  incl.  diagrs  refs.  (Rept.  no.  65TMP- 
84)  (AFOSR-65-2709)  (AF  49(638)1520)  AD  477861 

Unclassified 

The  application  of  adaptive  threshold  logic  is  considered 
as  a  means  of  establishing  simple  data  transforms  that 
will  permit  the  automatic  classification  of  patterns  whose 
signal  properties  are  too  complex  to  be  amenable  to 
explicit  analytic  description.  In  an  attempt  to  study  the 
learning  characteristics  of  adaptive  logic  systems  mono¬ 
pulse  radar  signal  returns  of  multiple  targets  were  com¬ 
puter-simulated  to  generate  different  classes  of  signal 
patterns.  Three  levels  of  pattern  complexity  were 
examined.  Sum-  and  difference- transformed  data  pat¬ 
terns  were  learned  more  quickly  than  the  ratio  trans¬ 
form  for  1-  and  2- target  patterns.  The  ratio  transform 
was  unsuccessful  at  the  second  level  of  complexity,  i.  e. ,. 
the  introduction  of  patterns  of  three  targets  one-quarter 
beamwldtti  apart  versus  one  target.  Difference- trans¬ 
form  data  produced  weight  learning  plots  that  exhibited 
marked  oscillation  in  early  trials  before  converging  to 
a  solution.  The  sum  transform  showed  oscillation  in  the 
learning  plot  similar  to  the  2- target  cases,  but  of  no 
longer  duration.  At  an  S./N  of  2,  sum  and  diflerence 
transforms  were  successful  in  tfiscriniinating  a  2- target 
one-quarter  beamwidth  apart  pattern  from  a  five- target, 
one-quarter  beamwidth  apart  pattern,  but  exhibited  a 
distribution  of  weighting  functions  suggesting  that  only 
the  first  and  last  few  intervals  of  the  radar  scan  pro¬ 
vided  useful  information. 
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General  Precision,  Inc.  Librascope  Div. ,;  Glendale,  Calif 

AN  AXIOMATIC  CONCEPTUAL  FRAMEWORK  FOR 
ASSOaATlON  THEORY,  by  R  F.  Reiss.  Dec.  1965 
|130|p.  incl.  refs.  (Ai^  ^R-66-0597)  (AF  49(638)123  6) 
AD  M0429  Unclassiiied 

A  partially  developed  axiomatic  system,  called  the  SSF 
frame  (state- space- function  framework),  n  described, 
and  is  intended  for  use  in  formulating  a  general  theory 
of  psychological  phenomena,  particularly  a  theory  based 
on  associatiomst  concepts.  The  chief  primitive  entities 
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of  the  system  are  'states, '  'moments  of  time, '  and 
'occurrences'  of  a  state  'at'  various  moments  of  ttme. 

A  class  of  objects,  'bases, '  is  introduced  for  particular 
groups  of  states  to  enable  the  empirical  interpretation 
of  a  'real  object'  that  can  have  or  be  in  various  observed 
states  at  various  times.  The  base  of  a  space  is  a  unique 
object:  there  cannot  be  two  or  more  bases  in  the  same 
space  and,  by  definition,  the  base  of  a  space  cannot  be 
in  two  states  at  the  same  moment.  A  relation  called  an 
'alinement'  enables  consideration  of  the  relations  between 
the  spaces  of  x  and  y.  The  framework  is  deterministic;, 
all  functions  are  divided  into  'formal'  and  'causal, '  the 
latter  derived  from  the  former  by  means  of  pairing  and 
special  interpretations.  A  main  dichotomy  of  causal 
functions  IS  that  of  'first-order'  vs  'second-order'' types. 
The  notion  of  a  'sequential'  deterministic  system  is  de¬ 
veloped  that  IS  consistent  with  the  conceptual  framework 
of  state  spaces  and  c=>nsal  functions,  The  fundamental 
temporal  property  of  a  causal  connection,  the  'propaga¬ 
tion  delay, '  is  introduceii  and  related  with  the  delays  of 
causal  functions.  The  structure  of  a  sequential  function 
IS  characterized  by  ’autopaths'  in  the  co-domain  corre¬ 
sponding  to  subsets  of  the  domain,  namely  those  subsets 
oefincd  by  points  in  A  for  a  function  f  AXB-B. 
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Genoa  Li.  Neurosurgical  Clinic  (Italy). 

AN  EXPERIMENTAL  STUDY  OF  THE  CORTICAL 
REACTIVITY  DUHINC  SLEEP  AND  'A' AKS FULNESS, 
by  G.  F.  Rossi,:  M.  Palestini,  and  others.  jl965l 
l^llp.  incl,  illus.  diagrs,  refs.  (AFOSR-65-1291 J 
(Sjionsorcd  jointly  by  Air  Force  Offici  of  Scientific  Re¬ 
search  under  AK  EOAR- 62-106  and  Consigbo  Nazioiiale 
dello  Richerche)  AD  621599  Unclassified 

Also  published  in  Colloq.  Internationaiix  du  Centre 
Nat'l,  de  la  Recheiche  Scientifique  sur  I'Aspects 
4  Aiutomo- Fonctionncls  de  la  Physiologic  du  Sommeil, 

Lyon  (France)  (Sept,  9-11,  1963),  Pans,  CRNS,  No. 

127  509-532.  1965. 

In  intact  cats  with  chronically  implanted  electrodes, 
electrical  potentials  have  been  evoked  in  the  visual 
cortex  by  single  stimuli  of  the  optic  radiations  and  of 
the  lateral  geniculate  body,  and  in  the  sensory- motor 
lortex  by  stimulation  of  the  pyramidal  tract  and  of  the 
VPL  thalamic  nucleus.  A  comparison  has  been  made 
between  the  mean  amplitude  of  the  responses  recorded 
during  wakefulness,  light  sleep  and  deep  sleep.  The 
amplitude  of  the  cortical  responses  evoked  by  the  optic 
raduitions  or  antidromically  by  the  pyramidal  tract  is 
larger  during  deep  sleep  than  duiing  wakefulness  in  the 
gre.it  majority  of  cases,  no  significant  difference  is 
found  between  the  responses  recorded  during  light  sleep 
and  deep  sleep.  The  recovery  cycle  of  the  visual  cortex 
IS  niuie  rajiid  during  sleep  than  during  waki  lulness  in 
mo.st  of  the  cases,  it  is  similar  in  the  two  phases  of 
slecj)  The  amplitude  of  the  cortical  responses  to 
thalamic  .stimulation  is  larger  during  deep  sleep  than 
during  wakefulness  in  all  the  cases,  it  is,  however, 
relatively  small  during  light  sleep.  The  results  rejxjrted 
indicate  that  the  reactivity  of  the  cortical  neurons  is 
enhanced  during  both  light  sleep  and  deep  sleep  Also 
the  thalamic  reactivity  appears  larger  dunng  deep  sleep 
than  during  wakefulness,  but  is  depressed  during  light 


sleep.  By  considering  the  present  findings  with  previous 
ones,  the  hypotliesis  is  advanced  of  a  facilitation  of  the 
thalamocortical  excitability  during  the  maximal  depth  of 
sleqj. 
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Genoa  U.  Neurosurgical  Clinic  (Italy). 

EXaTABILITY  CYCLE  OF  THE  VISUAL  CORTEX 
DURINO  SLEEP  AND  WAKEFULNESS,  by  M..  Palestini, 
M.  Pisano  and  others.  [1965J  [8jp.  incl  diagrs.  refs, 
(AFOSR-65-2837)  (Sjxmsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  EOAR-64-11  and 
Consigho  Nazionale  delle  Richerce)  AD  627757 

Unclassified 

Also  published  in  Electroencephalog  and  Clin.  Neuro- 
physiol.  Jour.,  v.  19.  276-283,  Sept,  1965. 

The  excitability  cycle  of  the  visual  cortex  of  Intact 
unanesthetized  cats  was  studied  during  the  slates  of 
wakefulness,  sleep  with  EEC  synchronization  tind  slenn 
with  EEG  desynchronization.  The  study  w.is  made  by 
analyzing  the  relative  amplitudes  of  2  potentials  evoked 
in  the  visual  cortical  area  by  the  2  identical  stimuli  to  the 
optic  radiations,  separated  by  a  variable  time  interval 
The  excitability  of  the  visual  cortical  neurons  is  higher 
during  sleep  than  during  wakefulness,  no  significant 
differences  are  found  between  the  2  phases  of  sleep. 

The  phenomenon  is  tentatively  interpreted  by  assuming 
that  during  sleep  the  cerebral  cortex  is  released  from 
an  inhibitory  influence  exerted  by  the  reticular  activating 
system.  The  fluctuations  of  cortical  excitability  during 
synchronized  sleep  might  be  due  to  the  varying  of  the 
synchronizing  tha  la  mo- cortical  circuits;  its  relative  sta¬ 
bility  dunng  desynchronized  sleep  might  be  ascribed  to  an 
ascending  hypnogemc  brain- stem  influence.  Different 
cortical  areas  might  show  different  excitability  changes 
during  sleep  and  wakefulness,  the  excitability  changes  of 
the  thalamus  seem  to  be  partially  different  from  those 
of  the  cerebral  cortex. 


Genoa  U.,  Neurosurgical  Clinic  (Italy). 

.=OME  ASPECTS  OF  THE  FUNCHONAL  ORGANIZATION 
OF  THE  BRAIN  STEM:  NEUROPHYSIOLOGICAL  AND 
NEUROSURGICAL  OBSERVATIONS,  by  G.  F  Rossi. 
11965)  |6]p.  incl,  diagr.  (AFOSR-66-1141)  (A F  EOAR- 
64-11)  AD  639522  Unclassified 

Also  published  in  Excerpta  Med.  Internat'l.  Cong. ,  Ser. 
93:  117-122,  Jan.  1965. 

The  aims  of  the  present  report  are  two;  (1)  to  descr'be 
the  brain  stem  mechanisms  unaerlying  changes  of  con¬ 
sciousness  as  revealed  by  results  of  animal  experiments; 
and  (2)  to  analyze  whether  and  to  what  extent  similar 
mechanisms  are  at  work  in  man.  The  report  is  based 
largely  on  personal  work  in  neurophysiological  and  neuro¬ 
surgical  fields;  becau.se  of  limitations  of  space  it  contains 
only  a  synthetic  account  of  the  most  relevant  findings. 
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Genoa  U.  Neurosurgical  Clinic  (Italy). 

RELATION  BETWEEN  BRAIN  STEM  AND  ELECTRO- 
CORTICAL  ACTIVITY,  by  G.  F.  Rossi.  Final  scien¬ 
tific  rept.  Oct.  1964-Sept.  1965.  Sept.  30,  1965,  lip. 
incl.  refs.  (APOSR-65-2012)  (AF  BOAR-65-4) 

AD  627479  Unclassified 

Results  are  summarized  of  research  on  the  relationships 
between  brain  stem,  electrocorticil  activity  and  level 
of  consciousness.  The  findings  i  '  subdivided  into  7 
groups.  The  research  on  man  included  the  study  of  the 
relation  between  EEG  patterns  and  depth  of  sleep;  the 
relation  between  cerebral  potentials  evoked  by  visual 
stimuli,  EEG  patterns  and  degree  of  awareness;  and  the 
electrocortical  and  behavioral  effect  of  selective  barbi- 
turization  of  the  brain  ste  ii  and  frontal  brain.  Experi¬ 
ments  were  performed  on  the  rabbit  in  order  to  check 
some  of  the  observations  made  in  man.  Other  ei^eri- 
ments  were  made  on  cats  to  study  the  sleep  inducing 
effect  of  electrical  stimulation  of  the  cerebral  cortex 
and  the  Influence  of  the  different  phases  of  sleep  on  the 
EEG  epileptic  activity.  Finally,  the  mode  of  action  of 
a  new  analgesic  drug  was  experimentally  analyzed  in 
the  rabbit  (Contractor's  abstract,  modified) 
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Genoa  U.  Neurosurgical  Clinic  (Italy). 

INDUCTION  OF  EEG  DESYNCHRONIZED  SLEEP  BY 
ELECTRICAL  STTMULATtON  OF  THE  NEOCORTEX, 
by  M.  Di  Paola,  G.  F.  Itossl,  andj.  Z^ttoni.  [1965] 
[14]p.  incl.  dlagrs.  refs.  (AFOSR-66-1112)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  BOAR-65-4  and  Consiglio  Nazionale  delle  Rlcherche) 
AD  639830  Unclassified 

Also  published  in  Arch.  Ital.  Biol.,  v.  103:818-831, 

T5®: - 

The  effects  of  cortical  stimulation  on  the  occurrence  of 
episodes  of  EEG  desynchronized  sleep  were  studied  in 
chronic  experiments  performed  on  free- moving  cats. 

The  following  neocortlcal  areas  were  explored:  anterior 
and  posterior  sigmoid  gyri,  antenor  and  posterior 
lateral  gyri,  syprasylvian  gyrus,  anterior  sylvian  gyrus 
anterior  ectosylvian  gyrus.  Arousal  from  sleep  as 
well  as  induction  on  the  EEG  desynchronized  phase  of 
sleep  were  obtained  following  cortical  stimulations  per¬ 
formed  during  EEG  synchronized  sleep.  The  type  of  the 
response  was  dependent  on  the  general  conditions  of  the 
animal  at  the  moment  on  the  stimulation:  (1)  when  the 
stimulation  was  performed  at  the  beginning  of  sleep, 
arousal  occurred;  and  (2)  when  the  cortical  stimulus  was 
applied  during  a  well- developed  EEG  synchronized  stage 
of  sleep,  an  EEG  desynchronized  episode  was  obtained 
The  physical  parameters  of  stimulation  did  not  influence 
the  type  of  the  response.  The  EEG  desynchronized  sleep 
was  obtained  by  all  the  cortical  areas  stimulated:  the 
arousing  effect  was  induced  by  most  of  the  areas.  These 
results  might  suggest,  but  do  not  prove,  a  phasic  cor¬ 
tical  participation  in  the  mechanism  underlying  the  onset 
of  the  EEG  desynchronized  phast.  of  sleep. 


Genoa  U.  [Neurosurgical  Clinic)  (Italy). 

BRAIN  STEM  FAaLITA’HNG  INFLUENCES  ON  EEG 
SYNCHRONIZATION  EXPERIMENTAL  HNDINGS  AND 
OBSERVATIONS  IN  MAN,  by  G.  F  Rossi  [1965| 

|32]p.  incl.  diagrs.  tables.  (AFOSR-66-1123)  (AF 
EOAR-65-4)  AD  638  073  Unclassified 

Also  published  in  Acta  Neurochirurg.  ,•  v.  13  257  -  268,. 

T5S5: - 

The  report  presents  a  critical  review  of  the  data  sup¬ 
porting  the  participation  of  the  brain  stem  in  the  mech¬ 
anism  of  EEG  synchronization.  It  is  concluded  that  in 
the  cat  there  are  sufficient  findings  supporting  an  as¬ 
cending  influence  facilitating  EEG  synchronization  which 
an,ses  from  the  middle  pons  (probably  from  reticular 
structures)  and  from  the  region  of  the  nucleus  of  the 
solitary  tract.  It  is  stressed  that  there  is  a  good  corre-- 
spondence  between  these  2  regions  and  those  which, 
according  to  the  results  of  anatomical  researches,  i on- 
tain  most  of  the  reticular  neurones  having  a  long  axone 
ascending  rostral  to  the  brain  stem.  It  is  likely  that 
the  EEG  synchronizing  function  of  the  pontine  neurones 
IS  mainly  tonic  while  that  of  the  medullary  .leurones  is 
mainly  phasic.  Evidence  for  a  brain  stem  facilitation  of 
EEG  synchronization  in  man  is  not  yet  proven,  however,, 
some  observations  seem  to  support  it. 
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Georgetown U.  Dept.,  of  Chemistry,  Washington,  D.  C.; 

ON  THE  EFFECT  OF  TRANS- UGANDS  ON  THE  RATE 
OF  SOME  BUDGED  ELECTRON- TRANSFER  REAC¬ 
TIONS,  by  R.  D.  Cannon  and  J..  E.  Early.  [1965j  [ijp. 
incl.  table.  (AFOSR- 66-0780)  (AF  AFOSR-65-133) 

AD  633549  Unclassified 

Also  published  in  Jour.  Amer.  Chem,  Soc. ,.  v.  87- 
526?,  Nov..T?Sr 

Using  conventional  spectrophotometrlc  methods,  we 
have  measured  the  rates  of  Cr(Il)  reduction  of  cis-  and 
tran8-Co(en)2\(H20)^3  where  en  is  ethylenediamine  and 
A  is  either  N7l3  or  .l^O.  In  perchlorate  media  at  7  and 
30 ’C,  these  rates  were  inversely  proportional  to  [H''|, 
which  was  varied  between  0. 1  and  1  M.  The  first 
acidity  constant  of  each  aquo  ion  was  measured  by  pH 
titration  under  similar  conditions.  It  was  concluded 
that  factors  Involved  with  outward  motion  of  the  trans 
ligand  are  not  totally  absent  in  the  Co(ni)-Cr(Il)  sysiem, 
but  they  are  much  less  Important  than  in  the  similar 
Codl!)-  Fe(n)  reductions  which  proceed  at  slower  rates 
because  of  less  favorable  free-cnergv  change. 
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Georgetown  U.  [Dept,  of  Chemistry]  Washington,  D.  C 

AQUEOUS  CHEMISTRY  OF  CHROfdlUM  (fll).,  by  J.  E. 
Early  and  R.  D.  Cannon.  |1965||76]p  iiii!  diagis. 
tables,  refs.  (AFOSR-66-0783)  (AF  AFOSR-65-133) 
AD  633548  Unclassified 
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Also  published  in  Transition  Metal  Chemistry,  ed.  by 
R.  L,  Carlin.  New  York,  Marcel  Dekker,  Inc.,  v.  1-. 
33-109,  1965. 

An  extensive  review  was  made  of  the  stabilUy  and  rates 
of  substitution  of  Cr(in)  complexes,  Cr(in)-Cr(n)  elec¬ 
trode  and  homogeneous  reactions,  hydrolysis  reactions 
of  Cr(ni)  complexes,  and  polynuclear  complex  formation 
reactions  of  Cr.  Stability  constants  and  kinetic  data 
for  a  number  of  complexes  are  given. 
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Georgetown  U..  Dept,  of  Physics,  Washington,  D.  C. 

POWER  SERIES  EXPANSIONS  OF  VIBRATIONAL 
POTENTIALS,  III.  THE  WANG  POTENTIAL  FOR 
by  C.  L.  BeckelandJ.  P.  Saltier.  |1965l  (2jp.  incl. 
table.  (AFOSR-65-1340)  (AF  AFOSR-62-160) 

AD  621244  Unclassified 

Also  published  in  Jour..  Chem.  Phys. v.  42-  2620- 
2621,.  Apr..  1,:  1965,, 

In  an  analysis  of  Lyman  bands  of  H2,  a  determination  is 
made  of  the  spectroscopic  constants  of  the  Wang  po- 
tenbal  derived  from  an  electronic  wavefunction  with 
exchange  symmet’-y  and  vanable  screening,  but  with 
no  explicit  ionic  term  These  constants  are  compared 
with  Heitler- London,  Weinbaum,  and  experimental 
values  for  Hn.  The  Wang  constants  are  accurate  to 
within  1  in  Ine  last  dipt 
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Georpa  Inst  of  Tech  | Eiipneering  Experiment  Station) 
Atlanta. 

GENERAL  CONSIDERATIONS  CONCERNING'  APPARENT 
MOBILITIES  IN  MIXED  ION  POPULATIONS  DfJFT 
VELOCITIES  OF  MASS-IDENTIOED  N',;  Na'.;  Na*,. 

AND  N,'  IONS  IN  NITROGEN,,  bv  G.  E  Keller,,  D.  W. 
Martin,  and  E  W  McDaniel.  (1965)  H2)p,  incl.  Ulus 
tiiagrb  refs  )AF  49(638)13  9  2)  Unclassified 

.M.so  pulilished  in  Phv.s  Rev.  ,  v  140  A1535-A1546, 

Nuv  29,  1965 

This  papci  suninian/e.s  the  difficulties  inherent  in  the 
nieasurenient  of  ionic  drift  velocities  in  gases,  enipha- 
si/ing  the  need  for  caref  il  control  of  the  ionization  con¬ 
ditions  in  the  ion  source  and  the  necessity  fur  mass 
.inalv.sis  of  the  ions  at  the  end  of  their  flight  path.  Mass 
analysis  I’rovides  a  positive  determination  of  the  molecu¬ 
lar  lomposition  of  the  10ns  reaching  the  detector,,  de¬ 
tects  the  possible  presence  of  a  mixture  of  charge 
larriers  of  variou.q  molecular  composibons,  and  is 
essential  to  help  determine  whether  or  not  the  charge 
larriers  which  have  a  pieii  molecular  composihon  when 
they  arrive  at  the  detector  have  had  that  same  composi¬ 
tion  throughout  their  transit  through  the  drift  region 
If  examination  of  the  arrival- bnie  .spectrum  shows  that 
a  delected  spe'ies  is  involved  in  an  ion- molecule  reac¬ 
tion  scheme  scch  that  the  charge  carrier  has  .spent  an 
appreciable  portion  of  its  total  drift  time  in  a  different 
lonii  form,  then  the  "apparent  drift  velocity"  denved 


from  the  measurement  of  the  transit  time  and  drift  dis¬ 
tance  cannot  be  meaningfully  compared  with  the  existing 
theory.  A  drift- tube  mass  spectrometer  used  to  study 
the  drift  of  mass-analyzed  ions  is  described,  and  experi¬ 
mental  results  are  presented  for  nitrogen  ions  in  the 
parent  gas.  The  drift- tube  pressures  used  here  ranged 
from  0. 05  to  0. 25  torr..  The  E/Pg  range  covered  was 
7  to  50  v/cm  torr  for  N"^  and  N3''  ions  and  was  7  to  70 
v^cm  torr  for  N2'^  and  N^"^  10ns.  The  drift  distance  was 
varied  from  9  to  34  cm.  The  transit- time  spectra  for 
N^  indicate  that  its  drift  velocities  measured  here  are 
the  "true"  values  charactenstic  of  the  N*  ion  undergoing 
no  reactive  scattering  collisions.  The  zero-field,  re¬ 
duced  mobility  of  N'*  in  N2  is  2. 47  cm2/v  sec.  Ion- 
molecule  reactions  involving  the  other  10ns  prevented  the 
determination  of  their  true  drift  velocities,  but  the 
measured  apparent  drift  velocities  yield  useful  informa¬ 
tion  about  their  drift  behavior  and  the  reactions  linking 
the  various  ions. 
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(Georgia  U.,  Bioelectromc  Computer  Lab.  ]  Athens. 

A  COMPARISON  OF  UVING  SEPIOTEUTHIS  SEPICHDEA 
AND  DORYTEUTHIS  PLEl  WITH  OTHER  SQUIDS,  AND 
WITH  SEPIA  OFFiaNALIS,  by  B.  B.  Boycott.  [1965] 
(lOjp.  incl.  illus.  diagrs.  refs.  (APOSR-66-0754) 

(AF  49(638)1011)  AD  643590  Unclassified 

Also  published  in  Jour.  Zool. ,  v.  1 47 344-351,  Dec. 

T5W. - - 

Sepioteuthis  is  unusual  among  loliginids  in  that  it  has  a 
relatively  broad  body,  fins  extending  along  the  length  of 
the  mantle,  a  well  developed  disruptive  pattern  and  a 
dynamic  response..  The  resemblances  to  Septa  are 
probably  convergent  associated  with  the  assumption  of 
an  ecology  similar  to  that  of  cuttlefishes.  A  pattern 
possibly  of  display  of  the  ripe  testis  is  described  for 
D.  plei  and  the  known  chromatic  behavior  of  loliginids 
is  summarized. 
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Georgia  U  Dept,  of  Chemistry,  Athens. 

ORGANIC  PEROXIDES.  IV.  KINETICS  AND  PRODUCTS 
OF  DECOMPOSITIONS  OF  CYCLOHF.XANEFORMYL  AND 
tSOBUTYRYL  PEROXIDES.  BDPA  AS  A  FREE  RADI¬ 
CAL  SCAVENGER,  by  R  C  Lamb,  J,  G.  Pactficl,  and 
P.  W.  Ayers.  (1965)  [8jp.  incl,  diagrs.  tables,  refs. 
(AFOSR-65-2759)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR- 62-53,  National 
Science  Foundation,  and  Petroleum  Research  Fund) 

AD  627830  Unclassified 

Also  published  in  Jour.  Amer.  Chem  Soc. ,  v.  87" 
3928-3935,  Sept.  5,  1965, 

The  kinetics  and  free- radical  efficiencies  of  the  thermal 
decompositions  of  cyclohexaneformyl  peroxide  (I)  and 
isobulyryl  peroxide  (n)  in  carbon  tetrachloride  were 
determined  with  excess  o,  y-bis(diphenylene)-s- 
phenylallyl  (BDPA)  at  temperatures  between  30  ‘  and 
85  C.  The  rate  constants  and  efficiencies  obtained  by 


AIR  TORCE  SaENTinC  RESEARCH 


the  excess  BDPA  method  are  independent  of  the  ratio 
of  initial  concentrations  of  BDPA  to  peroxide.  Product 
studies  were  performed  on  mixtures  obtained  from  the 
decompositions  of  I  and  n  in  carbon  tetrachloride,  and 
in  the  same  solvent  containing  excess  BDPA,  Evidence 
is  presented  which  indicates  that  Inversion  compounds 
(RCOOCCXJR)  are  formed  in  the  decompositions  of  both 
peroxides.  Rate  constants  for  decompositions  of  TI  in 
several  other  polar  and  nonpolar  solvents  at  40  °C  were 
determined  by  Idometnc  assay.  Results  suggest  that 
the  homolysis  and  the  rearrangement  of  peroxide  to 
inversion  compound  are  2  distinct  modes  of  decomposi¬ 
tion. 
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Georgia  U.  Dept,  of  Chemistry,  Athens, 

THCHMAL  DECOMPOSmON  OF  --ALLYLOXYPRO- 
PIOnYL  PEROXIDE.  CYCUZATION  OF  THE  S- 
ALLYLOXYETHYL  RADICAL,  by  R.  C,  Lamb,  J.  G. 
Pacificl,  and  P.  W.  Ayers.  [19MJ  (4]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-65-2760)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
AFOSR-62-53  and  National  Science  Foundation) 

AD  627828  Unclassified 

Also  published  in  Jour.  Org.  Chcm. ,  v.,  30  3099-3102, 
Sept.  1S65. 

Results  of  kinetics  runs  are  reported  for  decompositions 
of  s-allyloxyproplonyl  peroxide  in  toluene  and  p- xylene. 
The  kinetics  of  decomposition  in  toluene  are  approxi¬ 
mately  first  order,  although  very  slight  curvatures  of 
first-order  plots  indicates  a  small  amount  of  Induced 
decomposition,  9-Allyloxypropionyl  peroxide  de¬ 
composes  somewhat  more  rapidly  in  p- xylene  than  in 
toluene,  and  the  kinetic  beha^or  is  such  as  to  suggest 
that  there  is  more  radical-induced  decomposition  in 
the  former.  Product  studies  are  reported  for  decom¬ 
positions  of  the  •'-allyloxyproptonyl  peroxide  in  p- xylene 
and  in  the  same  solvent  containing  excess  galvinoxyl. 

The  main  product  formed  from  the  “-allyloxyethyl 
radical  is  3-methyltetrahydrofuran,  which  indicates 
that  this  radical,  like  the  5-hexenyl  radical,  undergoes 
cycllzation  to  give  a  five-  membered  ring.  (Contrac¬ 
tor's  abstract) 
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Georgia  U..  Dept.,  of  Chemistry,  Athens. 

KINETICS  IN  SOME  SYSTEMS  IN  WHICH  STABLE 
RADICALS  FUNCTION  AS  SCAVENGERS  OF  REACTIVE 
RADICALS.  THE  DECOMPOSITION  OF  TRANS-> 
BENZYLIDFNEBUTYRYL  PEROXIDE  IN  BENZO- 
NITRILE  CONTAINING^,  y-BISDlPHENYLENE-  - 
PHENYLALLYL,  by  R  C,  Lamb,  J.  G.  Pacifin,.  and 
L.  P.  Spadafino.  (1965J  (4Jp.  incl.  diagrs  table,,  refs 
(AFOSR-65-2761)  (AF  AFOSR-62-5.;)  AD  627829 

Unclassified 

Also  published  in  Jour.  Org.  Chem  ,,  v,  30  3102-3105, 
Sept.  Id^. 

Several  kinetic  equations  which  have  potential  u.se  in 


radical  scavenger  expenments  are  presented  and  dis¬ 
cussed.  Experimental  data  for  the  decomposition  of 
tians-y-benzylidene  butyryl  peroxide  in  benzonitnle 
containing  excess  >-bisdiphenylene-9-phenylallyl 
are  presented  and  treated  kinetically.  This  is  an  example 
of  a  system  in  which  there  is  a  slow  decomposition  of 
the  scavenger  n  ,  y-bisdiphenylene-'-phenylallyl  in  the 
solvent  even  in  the  absence  of  initiator.  The  sloiv  de¬ 
composition  is  treated  here  as  a  pseudo- first-order 
process.  (Contractor's  abstract) 
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Georgia  U.  Dept,  of  Chemistry,  Athens. 

HYDROCARBON  DIANION  RADICALS,  by  E.  C.  Janzen 
and  J.  G.  Pacific!.  [1965)  |2]p.  incl.  diagrs.  refs, 
(AFOSR- 66-0305)  (AF  APOSR-62-53)  AD  629549 

Uncla.ssified 

Also  published  in  Jour.  Amer.  Chem,  Soc. ,  v,  87 
5504-5505,.  Dec.  1965. 

4, 5-Methylenephenanthrene  reacts  with  K-THF  to 
produce  the  yellow  carbanion.  When  all  the  hydrocarbon 
is  converted  to  the  anion,  the  red  dianion  radical  I  forms 
rapidly..  The  orange  carbanion  derived  from  9-phpnyl- 
fluorene  is  also  reduced  to  a  new  radical  attributed  to 
the  dianion  radical.  Reduction  of  pentaphenylcyclo- 
pentadienyl  chloride  resulted  in  a  purple  solution  due  to 
the  pentaphenylcyclopentadienide  dianion  radical  or  the 
corresponding  ring  closed  compound. 
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Georgia  U.  Dept,  of  Chemistry,  Athens 

AN  UNUSUAL  SOLVENT  EFFECT  ON  THE  AIR  OXIDA¬ 
TION  OF  A  STABLE  CARBANION,  by  J  G.  Parifici, 

J.  F.  Gnrst,  and  E.  C.  Janzen.  |1965j|l)p.  incl,  table 
(AFOSR- 66-0313)  (A F  AFOSR-62-53)  AD  632589 

Unclassified 

Also  published  in  Jour.  Amer  Chem.  Soc.,.  v.  87-  3014- 
3015,  July  19657 

The  extensive  data  of  Russell  and  to- workers,  on  the 
base- catalyzed  air  oxidation  of  many  organic  compounds, 
has  been  interpreted  in  terms  of  reaction  sequences  in 
which  a  one-electron  transfer  from  a  carbanion  to  an 
oxygen  molecule  is  a  key  step.  The  direction  of  the 
.solvent  effect  in  less  polar  ethers  and  the  presence  of 
a  di.stinct  metal  ion  effect  in  2- methyltetrahydrofuran 
sugge.st  that  the  transition  state  tends  to  be  more  highly 
aggregated  than  the  reactant  urns. 
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Georgia  I'  Dept  of  c'hemislrv,.  Alliens 

EFIECTOf  PRESSURE  ON  RADIC  AL  YIELDS  FROM 
I'HLNYIAZOTlflPHFNYLMETRANE  IN  METM YLC'YCLO- 
HEXANE,  by  R  V  1-imband.I  C.  Pacificl  |1965| 

!3|p  mil  diagr  refs  (AFOSR-66-0587)  (AF  AFOSR- 
62-53)  AD  632328  Uni  las.sified 
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Also  published  in  Jour,.  Phys.  Chem. ,  v.  70;  314-316, 

JarTlFS: 

The  efficiency  of  production  of  phenyl  radicals  from 
phenylazotriphenylmethane  (PAT)  was  found  to  be  re¬ 
lated  to  the  viscosity  of  the  solvent.  While  previous 
investigations  have  pointed  to  definite  viscosity  depend¬ 
ent  effects  on  the  extent  of  the  cage  reaction,  this  work 
IS  the  first  example  in  which  the  viscosity  change  has 
been  effected  by  means  of  pressure  variations. 
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Giannim  Controls  Corp.  Astromechanics  Research  Div. , 
Malvern,  Pa. 

PREDICnON  OF  DYNAMIC  RESPONSE  FROM 
FLUTTER  ANALYSIS  SOLUTIONS,  by  F.  J.  Frueh  and 
J.  M..  Miller.  June  1965,  63p.  Incl.  dlagrs.  tables, 
refs.  (AFOSR- 65-0952)  (AF  49(638)1015)  AD  620867 

Unclassified 

This  report  presents  the  development  of  a  dynamic 
response  prediction  method  based  on  the  transformation 
of  classical  flutter  analysis  solutions.  This  development 
IS  accomplished  through  investigation  of  the  equations 
of  motion  of  the  flutter  system  for  the  determination  of 
relationships  of  this  system  which  are  also  common  to 
the  dynamically  responding  system's  equations  of  motion. 
Several  special  operators  are  cUscovered  to  relate  these 
two  systems.  Theodorsen  incompressible  aerodynamics 
and  Ackeret's  source  pulse  aerodynamics  are  used  in 
the  development  of  the  dynamic  response  prediction 
method.  As  a  result  of  these  efforts,  the  analyst  may 
predict  an  aeroelastlc  system's  dynamic  response  in 
a  manner  independent  of  the  system's  basic  parameters 
by  merely  transforming  the  solutions  of  a  simple- 
harmonic- motion,  required- structural-damping  flutter 
analysis. 
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Glannini  Controls  Corp.  Astromechanics  Research  Div. , 
Malvern,  Pa. 

EXPERIMENTAL  INVESTlGA'nON  OF  THE  EFFECTS 
OF  ELASTiaTY  ON  THE  STABIUTY  OF  MANNED 
ROTATING  SPACE  STATIONS,  by  J,  M.  MlUer  and 
F.  J.  Frueh.  June  1965  ,  27p.  IncI.  Ulus,  dlagrs. 
(AFOSR-65-1404)  (AF  49(«38)1015)  AD  620866 

Unclassified 

An  experimental  program  is  presented  which  Investigates 
the  structutal  dynamic  siability  of  an  elastic  model  of 
a  manneii  rotating  space  station.  A  "cross"  model  was 
designed  based  on  the  elastic  properties  of  a  space  sta¬ 
tion.  The  model  consists  of  an  aluminum  bar  for  each 
arm  to  simulate  uniform  stiffness  distribution,  steel 
bars  aitached  to  each  arm  to  simulate  mass  and  inertia 
distr.  .ution,  a  cylindrical  hub,  nozzles  at  the  arm  tips 
and  plastic  tubing  running  from  an  air  supply  for  simula¬ 
tion  of  spin  up  forces.  Vibration  tests  were  madr  for 
modes  and  frequencies  of  the  model,  and  stability  tests 
were  made,  simulating  operational  conditions.  The  in¬ 
stability  of  the  model  was  demonstrated  and  the  stability 
criterion  were  verified. 
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Gianninl  Controls  Corp.  Astromechanics  Research  Div. , 
Malvern,  Pa., 

BASIC  RESEARCH  IN  THE  INTERNAL  AERODYNAMICS 
OF  SENSITIVE  FLOWS,  by  D.  J.,  Llquornlk  and  T.,  D. 
Reader.  Final  technical  r^t.  Jan.  29,  1965,  5p. 
(AFOSR- 65-0283)  (AF  49(638)1218)  UncUssified 

An  ana^ttcal  methodology  for  the  solution  of  the  flow 
field  in  a  curving  channel  was  developed  and  shown  to 
compare  favorably  with  experiment.  A  method  of  cal¬ 
culating  the  effects  on  the  primary  flow  of  secondary 
injection  into  a  straight  channel  was  derived  and  also 
shown  to  agree  with  experiment.  In  addition  to  verifica¬ 
tion  of  analytical  approaches,  an  extensive  series  of 
tests  was  conducted  on  the  relative  effects  of  various 
injection  techniques  for  providing  a  large  change  in 
primary  stream  characteristics.  New  eiqierimental 
techniques  for  flow  visualization  and  velocity  measure¬ 
ments  in  air  and  water  have  been  developed. 
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Giannim  Controls  Corp.  Astromechanics  Research  Div. , 
Malvern,  Pa. 

STIFFNESS  DESCMBEROF  A  HLAMENT  WOUND 
CYIJNDER  FOR  DYNAMIC  ANALYSES,  by  J.  M.  Miller, 
Dec.  1965  [37)p.  incl.  diagrs.  refs.  (AFOSR- 65-2214) 
(AF  49(638)1509)  AD  626226  Unclassified 

This  report  presents  a  technique  for  assembling  a 
Stiffness  Describer  for  Filament- Wound  Cylinders 
(FWC)  in  the  form  of  a  Stiffness  Matrix.  'The  technique 
described  provides  the  dynamiclst  with  the  means  to 
analyze  FWC.  The  data  that  would  be  required  are 
physical  properties  such  as;  Poisson's  Ratio,  Moduli  of 
Elasticity  and  Rigidity  for  the  filament  and  resin,  winding 
angles  of  plies,  geometric  data  such  as  cylinder  length, 
radius,  overall  thickness.  The  technique  described  pro¬ 
duces  a  method  for  representing  FWC  analogous  to  that 
developed  for  beam-plate  complex  structures.  The  devi¬ 
ation  of  the  Stiffness  Describer  of  a  FWC  entails;  writing 
the  load-deflectton  equations  for  a  shell  in  matrix  form, 
applying  boundary  conditions  for  axial  lengths  (for 
assembly  purposes),  and  mathematical  modeling  of  FWC 
in  terms  of  physical  material  constants.  The  expressions 
used  to  define  structural  relationships  arose  from  strain 
energy  considerations  for  shells  and  for  plies  at  various 
angles  to  the  cylinder's  axis.  The  mathematical  modeling 
was  based  on  load  paths  that  occur  In  composite  materials. 
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Giannini  Scientific  Corp. ,  Santa  Ana,  Calif. 

STUDY  OF  THE  FACTORS  AFFECTTNC  THE  EFn- 
aENCY  IN  THERM,\L  ACCELERATION  OF  PROPEL¬ 
LANTS,  by  A.  C.  Ducatt.  Final  technical  rept.  May 
1962-Apr.  1965.  Aug.  1965,  171p.  incl.  illus.  diagrs. 
tables,  refs.  (Rept.  no.  FR-085-1161)  (APOSR-66- 
0495)  (AF  49(638)1161)  AD  629168  Unclassified 

The  report  describes  the  experimental  and  analytical 
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work  conducted  to  study  the  various  influences  aflecting 
the  operating  characteristics  of  electrothermal  acceler¬ 
ators.  A  survey  of  the  testing  facilities,  including 
vacuum  systems,  resistance  heaters,  and  liquid  metal 
heaters  is  given.  The  experimental  work  conducted 
with  hydrogen,  helium,  ammonia,  nitrogen,  oxygen,  and 
argon  at  tenq>etatures  ranging  from  300°-3000°K  is 
(tescribed.  Conical  and  annular  nozzles  are  compared 
with  simple  cylindrical  throats,  and  the  experimental 
and  analytical  expressions  relative  to  their  behavior 
are  included.  Outlined  are  the  development  of  low 
pressure  arc  heaters  and  the  experiments  which  led, 
for  the  first  time,  to  the  attainment  of  specific  Impidse 
levels  of  over  10, 000  sec  using  hydrogen.  Performance 
comparisons  between  resistance  and  arc  heating  and 
associated  anomalies  using  ammonia  are  also  discussed. 
The  behavior  of  self-magnetic  fields  in  the  arc  heater 
is  explained,  together  with  the  effects  of  externally 
applied  magnetic  fields  ranging  from  500  to  12,000 
gauss.  Included  are  operation  at  low  mass  flow  rates 
and  the  development  of  arc  heaters  working  without 
propellant  throughput  using  electrode  vapors  or  residual 
ambient  gas  as  the  working  fluid.  (Contractor's 
abstract) 
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Gianninl  Scientific  Corp. ,  Santa  Ana,  Calif.. 

FACTORS  AFFECUNG  the  EFnaENCY  IN 
THERMAL  ACCELERATION  (Abstract),  by  A.  C. 

Oucatl.  [1965]  nip.  (Bound  with  its  AFOSR- 65- 1266; 

AD  622527)  (AF49(638)ITO)  Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
Calif.,  Apr.  29-30,  1965. 

A  tentative  synoptic  classification  grouping  the  factors 
affecting  the  efficiency  in  thermal  acceleration  is  pre¬ 
sented.  While  a  defiidte  separation  between  the  various 
factors  is  sometimes  difficult,  3  categories  have  been 
specified.  The  first  category  comprises  the  factors 
aflecting  the  energy  transfer  from  the  electrical  source 
to  the  propellant.  The  second  is  associated  with  the  con¬ 
version  of  the  propr’lant  energy  to  thrust.  The  third 
refers  to  factors  still  not  completely  known  or  explain¬ 
able  which  have  been  brought  to  light  in  recent  experi¬ 
ments.  Various  efforts  to  identify  and  measure  the  fac¬ 
tors  groined  in  the  3  main  categorie.s  are  presented. 

The  effort  this  year  has  been  directed  particularly  to 
the  study  of  various  influences  determined  by  operation 
at  very  low  environmental  pressures  in  the  presence  of 
magnetic  fields  of  various  intensities.  Operation  without 
external  propellant  flow  has  been  obtained  and  studied 
in  a  wide  range  of  conditions.  The  presence  of  parasitic 
effects  affecting  the  operation  at  the  lower  mass  flows 
is  indicated  as  a  tentative  e}q>lanation  of  abnormal  values 
of  thrust  measured.  Suggestions  for  further  improve¬ 
ments  in  the  testing  technique  and  instrumentation  are 
included. 


1005 

Giannint  Scientific  Corp. ,  Santa  Ana,  Calif. 

TOROIDAL  PLASMA  CONTAINMENT  (Abstract),  by 
H.  G.  Loos.  [1965]  [l)p.  (Bound  with  its  AFOSR-65- 
1266;  AD  622527)  (Af  49(63d)l'22e]'  “ Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
Calif.,  Apr,  29-30,  1965. 

Eiqieriments  on  the  toroidal  containment  of  plasmas 
with  a  rotating  magnetic  field  have  been  continued  over 
a  range  of  phase  shifts  between  the  0-pinch  field  and  the 
ring-conductor  field.  For  phase  shifts,  of  ir/2,  3v/2,  etc. 
we  find  a  quasi- continuous  luminous  trace  on  the  smear 
photographs.  The  discharge  tube  is  not  large  enough  to 
avoid  wall  contact,  which  occurs  as  a  result  of  the  radial 
plasma  oscillation.  The  latter  is  due  to  the  phase  shift 
between  the  0- pinch  field  and  the  ring- conductor  field. 
The  smear  pictures  obtained  suggest,  however,  that 
uninterrupted  containment  would  oc^ur  in  this  configura¬ 
tion  for  larger  tube  size  and  higher  ionization  fraction. 

No  instabilities  have  been  found  so  far.  The  smear  pic¬ 
tures  show  that  the  presence  of  the  nng- conductor  field 
at  zero  0- pinch  field  inhibits  further  ionization  at  loca¬ 
tions  close  to  the  ring  conductor.  This  is  due  to  the  re¬ 
duction  of  the  EE  component  of  the  tensor  conductivity 
due  to  a  magnetic  field  perpendicular  to  the  electric 
field.  Hence,  in  this  configuration,  as  much  ohmic  heat¬ 
ing  as  possible  should  be  applied  before  the  ring  conduc¬ 
tor  Is  switched  on. 


1006 

Gothenburg  U..  [Dept,  of  Biology)  (Sweden). 

CHARACTEMSTICS  OF  THE  ATP-ASE  ACTIVITy  OF 
ISOLATED  NEUTRONS  OF  RABBIT,  by  H.  Hillman  and 
H.  Hyden.  [1965]  [5Jp.  incl.  diagr.  refs.  (AFOSR-65- 
0958)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  EOAR-63-28,  National  Multiple 
Sclerosis  Society,  and  Torsten  and  Rahnar  Soderberg's 
Foundation)  AD  617980  Unclassified 

Also  published  in  Histochemie,  v,.  4:  446-450,  Jan.  1965. 

This  study  describes  a  technique  which  allows  the  meas¬ 
urement  of  the  maximal  breakdown  of  ATP  In  single 
isolated  neurons.  Isolated  and  homogenized  Deiters' 
neurons  from  the  lateral  vestibular  nucleus  of  rabbit  in 
a  Krebs- Ringer  solution  containing  no  added  Mg*'",  1.3 
pmol/ml  and  5umol/ml  Mg’"',  broke  down  ATP  at  the 
maximal  rate  of  0.  29  i  0  20  ,  2. 40  t  0. 20,  and  5. 95  t 
0.  63  Mb  mol/cell/hr.  In  1. 3  mm  Mg'^*  solution  the 
single  cell  homogenates  took  up  phosphate  at  the  mean 
rate  of  2.  6  f  0. 2nMmol/cei!'  hr.  If  the  rabbits  were  in¬ 
jected  1  hr  before  with  20  ing/kg  body  weight  of  2-amino- 
1-propene-l,  1,  3  tricarbonitrile  (triap),  the  breakdown 
of  ATP  In  these  latter  media  was  0. 82  t  0. 44,  2.  5  t  0.  60, 
and  6.7  ±1.1  lipmol/cell/hr,  respectively,  and  the 
quantity  of  Inoritanic  iibera.ed  did  not  decrease. 
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Gothenburg  U.  (Dept,  of  Biology]  (Sweden). 

BIOCHEMICAL  STUDIES  OF  NEURONS  AND  GUA 
DURING  LEARNING  AND  DIFFERENT  FUNCTIONAL 
CONDITIONS,  by  H.  Hyde'n.  Final  rept,  Oct.  1,  1964- 
Mar.  Cl,  1965.  [May]  1965  [3]p.  (AFOSR-65-1486) 

(AF  EOAR-63-28)  AD  629340  Unclassified 

Two  separate  investigations  are  included  in  this 
report.  First,  a  study  was  made  with  rats  of  the  differ¬ 
entiation  in  RNA  response  in  neurons  early  and  late 
during  learning.  In  early  learning,  nuclear  RNA  was 
formed  with  high  adenine  and  uracil  values,  i.  e. ,  26 
and  28,  respectively.  Later  during  learning  a  100% 
RNA/cell  increase  occurred,  but  the  RNA  had  changed 
to  a  ribosomal  type,  i.  e. ,  A  21  G  35  C  24  U  20.  It  is 
concluded  that  early  response  with  A-U  rich  RNA  pro¬ 
duction  reflects  a  genic  stimulation  in  a  learning  situa¬ 
tion  never  before  encountered.  Similarly,  in  behavioral 
tests,  vestibular  .leurons  produce  nuclear  RNA  with 
high  adenine  and  low  uracil  values  when  a  difficult 
balancing  is  being  learned.  Secondly,  a  study  was  made 
of  protein  synthesis  in  isolated  neurons  and  glia  during 
learning.  Two  separate  methods  are  described  for  the 
separation  and  determination  of  proteins;  (1)  an  ultra- 
micro  method  and  (2)  the  use  of  tricyanoaminopropene 
to  stimulate  RNA  synthesis  in  neurons.  With  these 
procedures,  it  is  now  possible  to  correlate  protein 
synthesis  in  isolated  neurons  with  their  RNA  synthesis 
and  the  type  of  RNA  and  base  composition. 


1008 

Gothenburg  U.  (Dept,  of  Biology]  (Sweden), 

A  DIFFERENTIATION  IN  RNA  RESPONSE  IN  NEURONS 
EARLY  AND  LATE  DUHNG  LEARNING,  by  H.  Hyden 
and  P.  W.  Lange.  [1965]  [7]p.  incl.  diagrs.  table,  refs. 
(AFOSR- 65-2517)  (Sponsor^  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  EOAR-63-28,  National 
Multiple  Sclerosis  Society,  and  Torsten  and  I^hnar 
Soderberg's  Foundation)  AD  628365  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sci. ,  v.,  53:  946- 
052,  May  1965., 

The  amount  and  composihon  of  nuclear  RNA  formed  in 
cortical  neurons  and  in  vestibular  neurons  of  the  brain 
stem  in  2  types  of  learning  experiments  have  been  de¬ 
termined.  Early  during  transfer  of  handedness,  the 
cortical  neurons  produced  i  small  amount  of  RNA  with 
high  ademne  and  uracil  values.  Later  during  the  learning 
period,  but  still  on  the  rising  part  of  the  performance 
curve,  the  RNA  formed  increased  in  amount,  and 
changed  in  base  composition  to  an  RNA  of  i  ribosomal 
type.  This  differentiation  in  response  was  interpreted 
to  reflect  a  genic  stimulation  of  the  neurons  with  an 
initial  synthesis  of  ademne-uracil- nch  RNA  In  the 
phylogentically  older  vestibular  neurons,  a  highly  asym¬ 
metric,  adenine- rich  nuclear  RNA  was  formed  in  the 
rats  which  increased  their  performance  linearly  with 
time  during  learning  Some  animals  showed  a  non- 
limar  performanie  curve.  The  nuclear  RNA  formed  in 
the  neurons  of  these  rats  had  a  ribosomal  type  of  base 
composition. 


1009 

Gothenburg  U.  [Dept,  of  Biology]  (Sweden). 

RESEARCH  ON  INTRA  NEURONAL  MECHANISMS 
FOR  INFORMATION  STORAGE,  by  H.  Hyden.  Mar.  31, 
1965  [42]p.  incl.  tables,  refs.  (Technical  rept.  no.  1) 
(AFOSR-66-0364)  (AF  EOAR-63-28)  AD  628899 

Unclassified 

Different  types  of  micro- chemical  methods  used  for 
analysis  of  neurons  and  glia  are  discussed.  As  an  intro¬ 
duction  to  a  discussion  of  a  biochemical  response  in 
neuron  and  glia  during  learning,  a  few  basic  proclems 
are  menboned  and  some  pertinent  results  are  given. 

The  neurons  are  especially  rich  in  RNA  and  during  a 
life- cycle  in  man,  there  can  be  discerned  a  rise,  steady 
level  and  fall  in  the  RNA  content  of  moto- neurons.  During 
physiolo^cal  stimulation  of  the  nervous  system  in  mam¬ 
mals,  an  increase  of  the  RNA  content,  total  proteins  and 
enzyme  activities  have  been  found  in  the  neurons,  and  a 
decrease  in  the  surrounding  glia.  To  elucidate  this  phe¬ 
nomenon,  a  kinetic  study  and  other  experiments  were 
carried  out.  The  results  showed  that  the  neuron  and  its 
glia  are  coupled  as  a  unit  from  an  energetic  point  of 
view.  Some  RNA  data  from  a  study  of  Parkinson's 
disease  are  given  to  show  that  one  part  of  the  unit  can 
influence  the  other  from  a  biochemical  as  well  as  from 
a  functional  point  of  view. 


1010 

Gotheidiurg  U.  [Dept,  of  Biology]  (Sweden).' 

RHYTHMIC  ENZYME  CHANCES  IN  NEURONS  AND 
GUA  DURING  SLEEP,  by  H.  Hyden  and  P.  W.  Lange. 
[1965]  [35]p.  incl.  table.  (AFOSR-66-2451)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  EOAR-63-38  and  Swedish  Stale  Medical  Research 
Council)  AD  641031  Unclassified 

Also  published  in  Science,  v.  149;  654-656,  Aug.  6, 

Rhythmic  changes  occur  in  the  activities  of  enzymes  in 
both  the  neurons  and  neuroglia  isolated  from  the  caudal 
part  of  the  reticular  formation  of  rabbits  killed  during 
steep  and  wakefulness.  During  sleep,  enzyme  activity 
is  high  in  the  neurons  and  low  in  the  glia;  during  wake¬ 
fulness,  this  situation  is  reversed.  In  the  oral  part  of 
the  reticular  formation  rhythmic  enzyme  changes  occur 
only  in  the  neurons.  No  rhythmic  changes  occur  in  the 
hypoglossal  and  trigeminal  mesencephalic  neurons  and 
glia.  These  findings  indicate  that  the  caudal  part  of  the 
reticular  formation  reflects  in  metabolic  changes  the 
biological  clock  behind  the  sleep  rhythm. 
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Gothenburg  U.  [Dept,  of  Biology]  (Sweden), 

MEMBRANE  POTENTIALS  IN  ISOLATED  NEURONS  IN 
VITRO  FROM  DEITF.RS'  NUCLEUS  OF  RABBIT,  by  H. 
Hillman  and  H.  Hyden.  [1965]  [13jp.  incl.  illus,  diagrs. 
table,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
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ScicnHflc  Research  under  AF  EOAR-63-28,  Multiple 
Sclerosis  Foundation,  and  Swedish  Medical  Research 
Council)  Unclassified 

Published  in  Jour.  Physiol. ,  v.  177-<  398-410,  Apr. 

T9®7 

.itudy  is  nuu'  of  the  penetration  of  neurons  in  vitro  at 
23  °C,  isolaieo  from  the  rabbit  Deiters  nuclei,  resting 
pote'>ttala  of  39  mV  e  4. 3  (n  ^  120)  were  recorded  in  a 
Krebs- Ringer  bicarbonate- glucose  saline,  containing 
SO  mM  glucose.  Membrane  potentials  decreased  from 
41  ±  6. 4  to  2S  1  6. 2  during  hypoxia,  ..nd  recovered  to 
35  t  4.  6  mV  (n  =  40)  on  reintroducdon  of  95%  02'  5% 
OO2.  Resting  potentials  between  7.4  and  23  mV  were 
recorded  in  the  absence  of  added  substrate;  they  were 
maximal  (39. 5  1  5  mV)  with  50  mM  glucose-  at  10  mM, 
or  100  mM  glucose  concentrations,  the  membrane  po¬ 
tentials  were  smaller.  Potassium  ions  (2-5  mM) 
allowed  the  maximum  resting  potential  of  means  between 
37  and  49  mV,  of  0,  2,  5,  10  and  150  mM  medium  K* 
concentrations  tested.  Sodium  ions  (110  mM)  allowed 
the  maximum  membrane  potentials,  of  means  between 
40.5  and  46  mV  and  84  mM  the  minimum,  between  25 
and  31  mV,  of  0,  26,  84,  110  and  150  mM-Na''’  concen¬ 
trations  tested.  A  ganglioside  preparation  (0. 3  mg/ml 
of  medium)  Increased  the  resting  potential  from  means 
between  42  and  49  mV  to  means  between  50. 5  and  56  mV, 


1012 

Gothenburg  U.  Dept,  of  Pharmacology  (Sweden). 

HOCHEMISTRV  AND  PHYSIC  L..  lY  OF  BRAIN 
DOPAMINE,  by  A.  Carlsson.  Final  scientific  rept. 
Mar.  13,  1965  ,  5p.  Incl.  refs,  (AFOSR- 65-0872) 
(AFEOAR-64-30)  AD  617569  Unclassified 

The  major  part  of  the  brain  dopamine,  a  catecholamine 
belonging  to  the  monoamine  family,  occurs  in  neurons, 
whose  cell  bodies  are  located  in  the  substantia  nigra  of 
the  brain  stem.  Their  axons  ascend  in  the  Internal 
capsule  and  terminate  in  the  neostriatum.  Dopamine 
Is  localized  also  to  other  neuronal  systems  in  the  brain 
and  the  retina.  Evidence  supporting  the  view  that  the 
brain  monoamines  serve  as  neurohumoral  transmitters 
has  been  presented.  The  functions  of  the  nlgro- 
neostriat^  and  other  dopamine  containing  pathways  are 
under  study,  using  a  multidisciplinary  approach. 


1013 

Gothenburg  U.  Dept,  of  Pharmacology  (Sweden). 

OCCURRENCE  OF  DIHYDHDXYPHENYLALANINE  DE¬ 
CARBOXYLASE  IN  NERV  ES  OF  THE  SPINAL  CORD 
AND  SYMPATHETICALLY  INNERVATED  ORGANS, 
byN. -E.  Anden,  T.  Magnusson,  and  E.  Hosengren. 
[1985]  f9]p.  incl.  diagrs.  tables,  refs.  (AroSR-65- 
0960)  (AF  BOAR- 64-30)  AD  617978  Unclassified 

After  transection  of  the  rabbit  spinal  cord  the  L-3,  4- 
dlhydroxyphenylalanine  decarboxylase  activity  in  the 
caudal  part  was  reduced  by  90-95  and  75-85%  when 
determined  In  vitro  and  in  vivo,  respectively.  The  drop 
appeared  to  be  fastest  between  the  second  and  fifth  day. 


and  the  activity  reached  its  miramum  level  after  3  wk. 

In  the  rabbit  iris  the  dihydroxyphenylalanine  decarbox¬ 
ylase  activity  fell  to  appro.ximately  10%  of  that  of  the  con¬ 
trol  side  in  48  hr  afte.  the  excision  of  the  superior  cervi¬ 
cal  ganglion.  In  both  tissues  the  time  courses  of  the  dis¬ 
appearance  of  dihydroxyphenylalanine  decarboxylase 
activity  and  of  noradrenaline  were  very  similar  but  the 
amine  disappeared  somewhat  more  suddenly  and  rapidly 
than  the  enzyme.  Preganglionic  sympathectomy  did 
not  influence  the  dihydroxyphenylalanine  decarboxylase 
actinty  in  the  ins.  The  nerve  trunk  contained  only  15- 
20  times  higher  activity  than  the  ins.  The  dihydroxy¬ 
phenylalanine  decarboxylase  like  noradrenaline  probably 
occurs  in  the  whole  neuron  but  is  highly  concentrated  in 
the  terminals.  Postganglionic  sympathectomy  reduced 
the  dihydroxyphenylalanine  decarbo.xylase  activity  in  the 
rat  submaxillary  ^and  and  spleen  by  85  and  80%,  respec¬ 
tively. 


1014 

Gothenburg  U.  Dept,  of  Pharmacology  (Sweden), 

FURTHER  EVIDENCE  FOR  THE  PRESENCE  OF  NIGRD- 
NEO.STRWTAL  DOPAMINE  NEURONS  IN  THE  RAT.  by 
N-E  Aden,  A.  Dahlstrbm  and  others.  [1965]  (6]p,  incl. 
illus.  refs.  (AFOSR-65-2520)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  EOAR- 
64-30,  National  Institute  of  Child  Health  and  Human 
Development,  National  Institute  of  Neurological  Diseases 
and  Blindness,  and  Swedish  Medical  Research  Council) 

AD  C2755I  Unclassified 

Also  published  in  Amer  Jour.  Anat. .  v.  116.-329-333. 
Jan.  1§C5. 

With  the  help  of  the  highly  specific  and  sensitive  histo- 
chemical  .Huorescence  method  01  Falck  and  Hillarp  for 
the  cellular  demonstration  of  monoamines,  the  catechol¬ 
amine- containing  cell-bodies  within  the  brain  stem  have 
been  studied  after  unilateral  removal  of  a  large  part  of 
the  neostriatum  1  to  28  days  after  the  operation.  Most 
of  the  catecholamine- containing  cell- bodies  within  the 
substantia  nigra,  but  no  other  monamine- containing  cell- 
bodies,  appeared  to  be  distinctly  increased  in  fluores¬ 
cence  intensity  and  somewhat  swollen  2  to  4  days  after 
operation  while  after  3  to  4  wk  they  showed  a  marked 
decrease  in  fluorescence  intensity  together  with  marked 
degenerative  changes.  Parallel  with  the  changes  in  the 
cell-bodies,  there  occurred  a  rapid  and  marked  accumula¬ 
tion  of  catecholamines  within  very  abundant  swollen 
nerve  fibers  in  the  internal  capsule.  These  nerve  fibers 
were  traced  caudally  via  the  retrolenticular  part  of  the 
Internal  capsule  down  to  the  crus  cerebri.  These  results 
together  with  those  in  a  previous  paper  seem  to  provide 
conclusive  evidence  for  the  presence  of  nigro-neostriatal 
dopamine  neurons 
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Gothenburg  U.  Dept,  of  Pharmacology  (Sweden). 

IDENTinCATION  A.ND  CELLULAR  LOCALIZATION  OF 
THE  CATECHOLA.MINES  IN  THE  RETINA  AND  THE 
CHOROID  OF  THE  RABBII',  by  J  Haggendal  and  T 
Malmfors  |1965|  (')|p  incl.  Ulus,  diagrs  table,  refs. 
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(AFOSR-  65-2521)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  EOAR- 64-30, 
National  Institute  of  Neurological  Diseases  and  Blind¬ 
ness,  and  Swedish  State  Medical  Research  Council) 

AO  629221  Unclassified 

Also  published  in  Acta  Phyoiol.  Scand.  ,■  v.  64:-  58-66, 

T9W: 

By  means  of  fluorescence  microscopical  and  chemical 
methods  the  catecholamines  cf  retinas  and  choroids 
were  examined  in  rabbits  normally,  after  treatment 
with  drugs  interfering  with  catecholamine  storage,  and 
after  bilateral  cervical  sympathectomy.  Dopamine  was 
found  to  be  the  dominabng  catecholamine  in  the  retina, 
0. 1  -  0. 2  pg/'g.  It  was  localized  to  particular  neurons. 
The  results  support  the  view  that  dopamine  serves  as 
the  transmitter  of  these  neurons.  Noradrenaline  was 
found  in  the  choroid,  0. 2  -  0. 3  ug/g.  It  was  localized 
to  adrenergic  vascular  nerves. 


1016 

Gothenburg  U.  Dept,  of  Pharmacology  (Sweden). 

HISTOCHEMICAL  AND  BIOCHENnCAL  DETECTION 
OF  MONOAMINE  RELEASE  FROM  BRAIN  NEURONS, 
by  A.  Carlsson,  A.,  Dahlstrom  and  others.  [1965] 

|8jp.  incl.  table,  refs.  (AFOSR- 65- 2854)  (In  coopera¬ 
tion  with  Karolinska  Inst.  (Sweden))  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF 
EOAR- 54-30,  National  Institute  of  Neurological  Diseases 
and  Blindness,  and  Swedish  State  Medical  Research 
Council)  AD  628  741  Unclassified 

Also  published  in  LifeSci.,,  v.,  4:  809-816,  Apr.  1965. 

Treatment  of  rats  kept  at  29  C  ambient  temperature 
with  pargyline  resulted  in  histochemically  detectable 
release  of  monoamines  from  the  synaptic  terminals  of 
the  monoamine  neurons  in  the  brain,  with  histochem¬ 
ically  detectable  lowering  of  noradrenaline  levels  and 
accumulation  of  3-0- methylated  metabolites.  The 
accumulation  of  noradrenaline  in  nerve  terminals  in 
the  brain  following  L-dopa  administration  to  rats  pre¬ 
treated  with  reserplne  and  nialamide  could  be  largely 
prevented  by  agents  blocking  the  amine  transport  through 
the  nerve  cell  membrane  (desmethylimtpramlne  or 
protiptyline),  as  demonstrated  both  histochemically  and 
biochemically. 
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Gothenburg  U.  Dept,  of  Pharmacology  (Sweden). 

THE  DISRUPTION  OF  CONDITIONED  AVOIDANCE  RE¬ 
SPONSE  FOLLOWING  SELECTIVE  DEPLETION  OF 
BRAIN  CATECHOL  AMINES,  by  L.  C.  F.  Hanson. 

|1965j  |12]p.  incl.  diagrs.  tables,  refs.  (AFOSR-66- 
2062)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  EOAR-64-30,  National  Institute 
of  Neurological  Diseases  and  Blindness,  and  Swedish 
Slate  Medical  Research  Council)  AD  643892 

Unclassified 


Also  published  in  Psychopharmacologia,  v,  8;  100-110, 

foes  - 

Selective  depletion  of  catechol  amines  (CA)  in  brain, 
with  little  or  no  depletion  of  5-hydroxytryptamine, 
was  induced  by  x- methyl- tyrosine  roethylester-HCl. 
Concomitant  disruption  of  conditioned  avoidance  re¬ 
sponses  (CAR)  was  observed  in  cats  (Shuttle  box)  and 
rats  (Skinner  box).  Restoration  of  the  CA  levels  in  the 
brain  by  L-DOPA  resulted  in  a  restoration  of  CAR. 

The  data  support  the  view  that  the  CA  of  the  bratn  are 
essential  for  CAR.  The  relative  importance  of  noradre¬ 
naline  and  dopamine  is  discussed. 
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Gothenburg  U.  Dept,  of  Pharmacology  (Sweden). 

BIOCHEMICAL  AND  BEHAVIORAL  EFFECTS  OF  L- 
DOPA  METHYL  ESTER  IN  CATS  TREATED  WITH 
RESERPINE,  by  L.  C.  Hanson  and  J  D.  Utley.  [1965] 
[6jp.  incl.  diagrs.  (AFOSR- 66-2286)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  ^search  under 
AF  EOAR-64-30,  National  Institute  of  Neurological 
Diseases  and  Blindness,  and  Swedish  Stale  Medical 
Research  Council)  AD  643121  Unclassified 

Also  published  in  Psychopharmacologia,  v.  8:  140-144, 

T5S5: 

The  effects  of  L-DOPA  methyl  ester  on  brain  catechol¬ 
amines  and  conditioned  avoidance  response  of  cats 
were  studied.  The  effects  of  the  methyl  ester  were 
equivalent  to  those  of  L-DOPA,  which  makes  the  ester 
a  suitable  compound  for  administering  L-DOPA  in  a 
highly  soluble  form,  thus  obviating  the  need  for  large 
injection  volumes. 
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Gothenburg  U.  Dept,  of  Pharmacology  (Sweden). 

MAPPING  OUT  OF  CATECHOLAMINE  AND  5-HYDHOXY- 
TRYPTAMINE  NEURONS  INNERVATING  THE  TELEN¬ 
CEPHALON  AND  DIENCEPHALON,  byN.-E.  Anden, 

A.  Dahlstrom  and  others.  [1965]  [5]p.  (AFOSR-65- 
2044)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  EOAR-65-56,  National  Institute 
of  Child  Health  and  Human  Development,  National  Insti¬ 
tute  of  Neurological  Diseases  and  Blindness,  and 
Swedish  State  Medical  Research  Council)  AD  627493 

Unclassified 

Also  published  in  Life  Sci. ,:  v,  4;' 1275-1279,  July  1965. 

By  means  of  electrolytic  lesions  in  various  parts  of 
the  prosencephalon  in  rats  and  subsequent  histochemical 
and  biochemical  analysis,  final  evidence  was  obtained 
for  the  view  that  the  vast  majority  of  5-hydroxytrypta- 
mine  and  catecholamine  terminals  in  the  prosencephalon 
belong  to  special  neurons  with  their  cell  bodies  in  the 
lower  brain  stem.  A  large  jnrt  of  the  cell  bodies  are 
localized  in  the  mesencephalon  and  the  5-hydroxytrypl  i-- 
mine  and  noradrenaline  axons  ascend,  to  a  large  extent, 
in  the  medial  forebrain  bundle. 
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GnAx,  Inc. ,  Albuquerque,  N..  M. 

COMPUTER  EXPERIMENIS  IN  MOTOR  LEARNING, 
byG.  R.  Bussey.  (196S|[22]p.  incl.  tables,  refs. 
(APOSR-67-0702)  (AF  49(638)1476)  AD  648267 

UnrlassiAed 

Also  published  in  1965  Fall  Joint  Computer  Conf. , 

AFtPS  Conf.  Proc. ,  Las  Vegas,  Nevada  (Nov.  1965), 
Washington,  ^rian  Books,  v.  27  (pt.  1):  753-774, 

1966. 

The  paper  describes  a  method  of  achieving  motor 
leaning  in  a  computer  environment.  Two  interactive 
computer  programs  are  presented  and  described. 

PUITL  is  a  coded-input/coded-output  general  learning 
program  which  Interacts  with  TUTOR,  and  environment 
simulating  program.  Test  results  of  experiments  involv¬ 
ing  elementary  spottal  orientation,  locomotion,  accom¬ 
modation  and  manipulation  are  discussed.  The  primary 
results  presented  in  this  report  concern  an  objective 
measure  of  pt  rformance,  known  as  effective  relative 
intelligence,  which  was  used  to  evalu::*>>  six  elementary 
creative  means  of  response  generation. 


1021 

Grumman  Aircraft  Engineering  Corp. ,  Bethpage,  N.  Y.; 

MINIMUM  IMPULSE  COPLANAR  aRCLE-ELLIPSE 
TRANSFER,  by  H.  G.  Moyer.  [1965]  (4)p.  incl. 
diagrs.  (AP08R-65-1360)  (AF  49(638)1207) 

AO  621189  Unclassified 

Also  published  in  AlAA  Jour. ,  v.  3:723-726,  Apr,. 

19®.  - 

A  technique  devised  by  Contensou  and  Breakwell  for 
the  generation  of  optimal  N-lmpulse  coplanar  orbit 
transfers  is  investigated.  In  this  procedure,  the  prob¬ 
lem  is  transformed  so  that  the  calculus  of  variations 
can  be  employed.  Applying  the  technique  to  circle- 
ellipse  transfer  it  is  found  that  the  properties  of  the 
solution  family  are  derived  in  a  straightforward,  rig¬ 
orous,  and  global  manner,  in  sharp  contrast  with  the 
earlier  derivations.  The  extremal  solutions  faU  into 
2  classes-  (1)  those  that  correspond  to  Hohmann-type 
transfers  and  (2j  Uiose  that  correspond  to  3-polnt 
transfers  with  the  middle  point  at  an  infinite  distance 
from  the  center  of  attraction.  For  some  final  orbits, 
both  classes  provide  candidates  for  the  absolute  mini¬ 
mum,  and  the  better  transfer  can  come  from  either 
class.  For  the  other  final  orbits,  only  extremals  t><:it 
correspond  to  the  3-polnt  transfer  exist. 
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Grumman  Aircraft  Engineering  Corp. ,  Bethpage,  N.  Y. 

NECESSARY  CONDITIONS  FOR  SI NGU. CAR  EX¬ 
TREMALS,  by  R.  E.  Kopp  and  H  G.  Moyer.  fl965j 
(6jp.  incl.  diagrs  (Rept.  no.  RE-229J)  (AFOSH-ei- 
2095)  (AF  49(638)1207)  AO  629021  Unclassified 


Presented  at  AIAA  Second  Aerospace  Sci.  Meeting, 

New  York,  Jan.  25-27,  1965. 

Also  published  in  AIAA  Jour. ,  v.  3;  1439-1444,  Aug. 
- 

This  paper  derives  a  set  of  necessary  conditions  for 
singular  arcs.  In  this  case,  the  classical  Weierstrass 
and  Legendre  tests  as  well  as  the  maximum  principle 
fail  to  determine  the  nature  of  the  extremal  path.  In  the 
present  analysis  the  second  variation  of  the  function  to 
be  minimized  is  evaluated  for  explicitly  defined  control 
variations.  The  dominant  term  of  a  power  senes  in  r, 
a  parameter  of  the  control  variation  which  is  allowed 
to  approach  zero  in  the  limit,  is  calculated  and  examined 
for  semidefini>eness.  Should  this  term  be  zero  for  a 
particular  problem,  a  new  control  variation  is  chosen 
and  the  procedure  repeated.  These  control  variations 
all  belong  to  a  special  class  of  functions  that  were  con¬ 
structed  with  the  satisfaction  of  terminal  boundary  con¬ 
ditions  in  mind.  These  boundary  conditions  are  satisfied 
by  applying  secondary  control  variations  that  contribute 
terms  to  the  second  variation  that  are  at  least  one  degree 
higher  in  t.  The  results  of  the  analysis  are  applied  to 
the  specific  problem  of  rocket  flight  in  an  inverse  square 
law  field.  It  is  shown  that,  for  the  time  open  case,  the 
singular  arc  (lawden's  spiral)  is  nonoptimal.. 
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Grumman  Aircraft  Engineering  Corp,  Bethpage,  N.  Y.- 

GODDARD  PROBLEM  WITH  BOUNDED  THRUST,  by 
H.  Munich.  [1965]  [3]p.  incl,  diagrs.  (AFOSR-65-2331) 
(AF  49(638)1207'  AD  629261  Unclassified 

Also  published  i  AIAA  Jour. ,  v.  3;  1283-1285,  July 
1965. 

The  problem  onsidered  is  that  of  finding  the  thrust 
program,  or  control,  as  a  piecewise  continuous  function 
of  time,  so  -hat,  with  a  fixed  fuel  supply,  the  summit 
altitude  of '  rocket  in  vertical  flight  is  maximized. 

Under  the  assumptions  that  an  optimal  control  exists 
and  that  the  upper  bound  of  thrust  is  at  a  sufficiently 
high  magnitude,  it  is  proved  that  the  optimal  control 
contains  at  most  3  s-utavcs.  The  analysis  extends  the 
previous  results  of  Miele,  Leitmann,  and  others  to  a 
larger  class  of  drag  functions.  One  of  the  drag  functions, 
belonging  to  the  class  considered  in  the  present  analy.sis, 
IS  shown  to  correspond  to  a  drag  coefficient  witnessing 
a  sharp  increase  in  the  neighborhood  of  the  speed  of 
sound.  (Contractor's  abstract) 


1024 

Grumman  Aircraft  Engineering  Corp. ,,  Bethpage,  N.  Y. 

CONCERNING  ADJOINTS  OF  DISCRETE- 'HME  SYS¬ 
TEMS,  by  P.  E.  Sarachik  and  E.  Kreindler.  [1965] 
l2]p.  (AFOSR-65-2354)  (In  cooperation  with  New  York 

U.  AF  AFOSR- 65- 747)  (AF  49(638)1207)  AD  629814 

Unclassified 

Also  published  in  IEEE  Trans.  Automatic  Control, 
AC-10:  356-352,  July  1965. 
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If  is  shown  that  an  aajoint  to  a  discrete- lime  system 
hanng  all  the  properties  ol  the  adjoint  to  a  continuous- 
time  system  cannot  be  found.  (Contractor's  abstract) 


1025 

Grumman  Aircraft  Engineering  Corp. ,,  Bethpage,  N.  Y.; 

OPTIMAL  CONTROL,  INEQOAUTY  STATE  CON¬ 
STRAINT  AND  THE  GENERAUZED  NEWTON- 
RAPHSON  ALGORITHM,  by  R  McGill.  (1965)  (8jp.  incl. 
diagrs.  refs.  (AFOSR-6e-U92)  (AF  49(638)1207) 

AD  640781  UnclassiRed 

Also  published  in  SIAM  Jour.  Control,  Ser.  A,  v..  3:' 

291-498. '1565. 

The  generalized  Newton- Raphson  algorithm  has  been 
developed  as  a  tool  for  efficiently  e-itracting  solutions 
to  nonlinear  problems  of  optimal  control  by  means  of 
the  modern  high  speed  digital  computer.  This  paper 
presents  the  extension  of  the  algorithm  to  the  important 
class  of  problems  characterized  by  inequality  const.-aints 
on  the  state  space.  The  efficacy  of  the  proc^ure  is 
demonstrated  by  a  numerical  example.  The  problem 
salved  is  nonlinear,  but  admits  of  a  closed  form  solu- 
hon.  This  makes  possible  a  direct  comparison  between 
the  solution  obtained  by  the  algorithm  and  the  analytic 
solution. 
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Grumman  Aircraft  Engineering  Corp.  Research  Dept. , 
Bethpage,  N.  Y., 

DISTRIBUTION  THEORY  AS  THE  BASIS  OF  GEN¬ 
ERAUZED  PASSIVE-NETWORK  ANALYSIS,  byM.  R 
Wohlers  and  E.  J.  Beltrami.  (1965)  [7Jp.  (AFOSR- 
63-2094)  (AF  49(638)1512)  AD  629339  Unclassified 

Also  published  in  IEEE  Trans,  on  Circuit  Theory, 

V..  CT-12:  164-170,  June  1965. 

The  properties  of  linear  time-invariant  passive  systems 
are  described  in  the  context  of  generalized  function 
(distribution)  theory.  The  postulatory  description  of 
these  systems  is  phrased  in  both  the  scattering  or  wave 
formulation,  and  the  impedance  or  voltage- current  basis. 
One  conclusion  of  this  paper  is  that  a  specific  definition 
of  passivity  (attributed  to  G.  Riisbeck)  leads  to  a  com¬ 
plete  description  of  the  system  only  when  the  postulate 
of  causality  is  separately  invoked;  i.e.,  this  definition 
of  passivity  does  not  imply  causality  and  it  is  therefore 
a  more  fundamental  assumption.  Another  conclusion 
is  that  the  2  seemingly  different  sets  of  postulates 
(scattering  and  impedance)  are  in  many  Instances  identi¬ 
cal.  the  differences  arise  solely  in  the  assumptions 
made  concerning  the  domains  of  the  2  operators.  Dis¬ 
tribution  theory  is  also  used  in  an  essential  way  to  ob¬ 
tain  new  existence  theorems,  for  both  formulations, 
which  are  stated  entirely  on  the  real- frequency  axis 
(p  jw).  The  language  herein  is  deliberately  that  of 
generalized  function  theory,  so  that  the  class  of  admis¬ 
sible  systems  and  the  inputs  to  these  systems  are 


broadened.  In  partacular,  the  results  can  be  applied 
directly  to  systems  which  are  described  in  terms  of 
elementary  functions. 
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Grumman  Aircraft  Engineering  Corp.  Research  Dept. , 
Bethpage,  N.  Y. 

A  DISTRIBUTIONAL  STUDY  OF  THE  REAL  FRE¬ 
QUENCY  BEHAVIOR  OF  PASSIVE  SYSTEMS,  by  M.  R 
Wohlers.  Sept.  1965,  6p.  ( Research  Dept.  memo.  no. 
RM-294J)  (AFOSR- 65-2306)  (AF  49(638)1512) 

AD  624771  Unclassified 

Presented  at  AUerton  Conf.  on  Circuit  and  System 
Theory,  Illinois  U. ,  Urbana,  Oct.  20-22,  1965., 

The  purpose  of  this  paper  is  to  present  two  theorems 
that  constitute  a  realizability  theory  for  passive  n-ports 
in  which  all  statements  are  given  directly  on  the  real 
frequency  axis.  To  achieve  the  generality  desired,  i.  e. , 
to  consider  more  general  systems  than  rational  ones, 
the  theory  of  distributions  has  been  used  as  the  vehicle 
for  the  analysis.  (Contractor's  abstract) 
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Grumman  Aircraft  Engineering  Corp.  Research  Dept. , 
Bethpage,  N.  Y. 

COMPUTATIONAL  TECHNIQUES  FOR  THE  SYNTHESIS 
OF  OPTIMUM  NONUNIFORM  TRANSMISSION  UNES 
BASED  ON  VARIATIONAL  PMNaPLES,  by  M.  R. 
Wohlers,  R.  E.  Kopp,  and  H.  G.  Moyer.  [1965]  |7]p. 
incl.  diagrs.  (APOSR-65-2338)  (AF 49(638)1512) 

AD  625948  Unclassified 

Presented  at  Nat'l.  Electronics  Conf. ,  Chicago,  ill. , 

Oct.  25-27,  1965., 

Also  published  in  Proc.  Nat'l.  Electronics  Conf. ,. 
v.  2l:.  135-141,  1965., 

Synthesis  procedures  for  the  design  of  nonuniform 
transmission  lines  are  described  which  employ  tech¬ 
niques  developed  in  the  theory  of  optimal  systems.  The 
computational  procedures,  intended  for  computer  use, 
are  based  on  analytic  algorithms  derived  using  variational 
techniques  (calculus  of  variations,  Pontryagin  Maximum 
Principle).  Both  lossless  (L,  r)  lines  and  lossy  (G,  L, 

C)  lines  are  discussed  with  application  to  the  design  of 
broadband  matching  networks,  and  absorbers.  The  ad¬ 
vantages  of  this  approach  include  the  circumvention  of 
the  classic  approximation- realization  cycle,  and  the 
implicit  use  of  max- min  type  constraints  on  the  values 
of  the  line  parameters. 
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[Gustavus- Adolphus  Coll  ,,  St.  Peter,,  Minn.  ] 

ATTIIUDE  CHANGE  AND  COMMUNICATION-ATTITUDE 
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DISCREPANCY,  by  J.  O.  Whittaker  |196&)  [Tjp. 
mcl.  table,  refs.  (AFOSR-65-0710)  (AFAFOSR-62- 
188)  AD  615357  Unclassified 

Also  published  in  Jour.  Social  Psychol. .:  v.,  65..  141- 
U*?,  iab6. 

The  results  of  the  experiment  indicate  that  there  is  a 
curvilinear  relationship  between  attitude  change  and 
communication-attitude  discrepancy.  Communications 
presennng  stands  relatively  close  to  the  subject’s 
position  result  in  less  change  than  do  those  further  re¬ 
moved.  A  point  is  reached,  however,  beyond  which 
greater  discrepancies  result  in  diminished  change 
These  data  suggest  that  there  is  an  optimal  discrepancy 
between  the  stand  of  the  communication  and  the  position 
or  attitude  of  the  subject  which  results  in  maximum 
change  To  insure  the  maximum  effect  from  persuasive 
communications,  assessment  of  the  distribution  of 
attitudes  held  by  the  target  audience  must  be  made, 
and  the  deviation  or  discrepancy  of  the  position  of  the 
communication  must  be  determined  on  the  basis  of  this 
distribution 
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(Gustavus- Adolphus  Coll. ,;  St.  Peter,  Minn.  J 

CONSISTENCY  OF  INDIVIDUAL  DIFFERL.fCES  IN 
PERSUASIBILITY,  byJ.  O.  Whittaker.  [1965jl8jp. 
iiicl.  refs.  (APOSR-66-1161)  (AF APOSR-62-I88) 

AD  640698  Unclassified 

Also  published  in  Jour.  Commun. ,  v.  15'.  28-38, 

Mar.  1965 

Previous  research  has  demonstrated  the  existence  of 
a  generalized  trait  of  persuasibility.  Some  individuals 
are  found  to  be  highly  susceptible  to  persuasive  in¬ 
fluences,  regardless  of  the  issues  involved,  while 
others  are  found  to  be  highly  resistant.  Unfortunately, 
however,  within  most  of  the  studies  demonstrating 
this  trait,  only  one  medium  of  communicati»,n  has  been 
employed.  Some  investigators,  for  example,  have  used 
only  mass  communications,  while  others  have  investi¬ 
gated  persuasibility  solely  in  direct  interpersonal  com¬ 
munication  situations.  On  the  basis  of  this  previous 
work,  it  has  been  clearly  demonstrated  that  persuasi- 
bility  as  a  generalized  trait  is  "medium-free.  "  In 
other  words,  we  do  xit  know  whether  t.hose  individuals 
found  to  be  general!;  susceptible  to  mass  communica¬ 


tion  influences  are  also  generally  susi  eptible  to  inter¬ 
personal  influecnes,  or  vice  ver^  In  this  study, 
susceptibility  to  autokinetic  situation,  and  the  results 
show^  a  significant  relationship  This  study  is  an 
attempt  to  extend  this  work  thiuugii  a  comparison  ol 
persuasibility  in  an  intetpersonal  situation 
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[Gustavus-Adolphus  Coll. ,  St.  Peter,  Minn. ) 

SEX  DIFFERENCES  AND  SUSCEPTIBILITY  TO  INTER¬ 
PERSONAL  PERSUASION,  byJ.  0,  Whittaker  |1965J 
i4jp.  mcl.  Ubles.  (AFOSR-66-1162)  (AFAFOSR-62- 
188)  AD  640699  Unclassified 

Also  published  in  Jour.  Social  Psychol  ,  v.  66  91-94, 
1965;: 

Previous  studies  have  found  female  subjects  to  be  sig¬ 
nificantly  more  persuasible  than  males  in  mass  com¬ 
munication  situations.  In  addition,  the  present  investi¬ 
gation  has  observed  that  female  subjects  in  the  auto¬ 
kinetic  situation  appear  to  be  more  susceptible  to  the 
influence  of  a  confederate’s  judgments  than  do  male 
subjects.  In  that  study,  however,  another  hypothesis 
was  under  investigation,  and  conditions  were  such  that 
no  definite  conclusions  in  this  regard  could  be  reached. 
This  investigation  was  conducted  to  determine  if  there 
are  sex  differences  to  susceptibility  to  interpersonal 
persuasive  influences.  The  hypothesis  was  that  female 
subjects  will  show  greater  susceptibility  to  the  influence 
of  a  confederate's  judgments  in  the  autokinetic  situation 
than  will  male  subjects  Also  under  investigation  in 
this  study  is  the  effect  of  the  sex  of  the  confederate  as  a 
variable  in  persuasion.  In  this  connection  it  was  hypothe¬ 
sized  that  a  male  confederate  will  exert  greater  persua¬ 
sive  influence  over  both  male  and  female  subjects  than 
will  a  female  confederate.. 


Guggenheim  Jet  Propulsion  Center,  Pasadena,  Calif. 
see  California  Inst,  of  Tech.  Guggenheim  Jet 
Propulsion  Center,.  Pasadena,  Calif 
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flanulton  Coll  Onl  (Canada) 

See  McMastei  U  Hamilton  Coll  ,,  Ont.  (Canada) 


1032 

!l.iiiihne  U.  (Dept,  of  Mathematics]  St  Paul,  Minn 

ON  ABSOLUTELY  CONTINUOUS  FUNCTIONS,  by  D  E. 
Varberg  (1965|(n|p.  (AFOSR-66-0219)  (AF  AFOSR- 
Cj-35)  AD  631385  Unclassified 

Also  i-u  dished  ni  Amer  Math.  Monthly,  v.  72  831-841,. 
Oct  1965 

Tile  concept  of  absolute  continuity  for  functions  of  a  real 
1.11  lalile  is  discussed.  This  topic  has  oeen  well  explored 
so  most  of  the  results  are  not  new  What  is  new  is  the 
appi  oach,.  which  begins  with  an  elegant  inequality  dis- 
coiered  lying  buried  as  an  innocent  problem  in  Natanson's 
booK  (Theory  of  Functions  of  a  Real  Variable)  From 
this  inequality  many  well-known  and  some  new  results 
follow  in  an  almost  trivial  fashion. 
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Harvard  U.  Cruft  Lab  Cambridge,  Mass 

IDENTIFICATION  OF  LINEAR  DYNAMIC  SYSTEMS,,  by 
Y  -C  Ho  and  R  C.  K.  Lee  May  25,  1964,  29p.  incl 
diagrs  (Technical  rept  no.  446)  (AFOSR-64-i349) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re- 
sc.irch,'  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  Nonr-186616)  AD  601844 

Unclassified 

Also  published  m  Inform  and  Control,  v  8  93-110, 
Feb  r965  ■  ■ 

This  report  presents  a  real  time  computational  scheme 
foi  the  identification  of  linear  dyiumic  system  paianie-- 
ters  The  method  is  shown  to  be  convergent  under  sto- 
ctustic  environment  for  aibitrary  initial  estimates  of 
111  •  system  p.arameiers  Experiments  with  second-  and 
fourth-order  systems  further  verify  the  practicality  of 
the  method.  Applications  of  the  approach  to  adaptive 
prediction  and  filter  design  are  direct  and  obvious. 
(Contractor's  abstract) 
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PARAMAGNETIC  RELAXATION  OF  SOME  RARE- 
EARTH  IONS  IN  DIAMAGNETIC  CRYSTALS,  by  C  -Y. 
Hu.iin!  Aug  4,  1964,.  Iv.  iiicl  diagrs  tables,  refs. 
(Technical  rept.  no.  452)  (AFOSR-65-0026)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  aid  Office  of  Naval  Research 
under  Nonr-186616)  AD  608278  Unclassified 

Also  publisht“d  in  Phys  Rev  ,  v.  139  A241-A254,  .luly 
5„  1965  ■  -  -- 

The  pulsc“d-s.ituration  method  at  8.9  kmc'  sec  was  used 
to  measure  the  spin-laftice  relaxation  rate  Tj"'  for 


Eu^^,.  Ho^^,  and  Tm^^  in  CaF2  for  Yb®*  in  yttrium  gal¬ 
lium  garnet,;  yttrium  aluminum  garnet,  and  lutetium  gal¬ 
lium  garnet;  for  Nd^  in  yttrium  gallium  garnet  and 
yttrium  aluminum  garnet;  and  for  in  lanthanum 
ethyl  sulphate  at  low  temperatures.  The  experimental 
data  111  most  cases  are  in  satisfactory  agreement  with 
the  theoretical  predictions  based  on  the  combined  Van 
Vleck-Orbach  theory.  Besides  the  expected  conven¬ 
tional  processes,  a  process  Tj"^  “  T®  was  observed  for 
Eu^*  In  CaF2  in  the  temperature  range  15°K  <  30°K. 
Furthermore,,  a  pronounced  anisotropy  in  Tj  (a  factor 
~6)  for  Sm^*  in  lanthanum  ethyl  sulphate  was  found  both 
experimentally  and  theoretically..  (Contractor's 
abstracti 
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AN  ESTIMATION  THEORY  APPROACH  TO  PULSE  AM¬ 
PLITUDE  MODULATION  THEORY,  by  I,,  Berger. 

Jan  5.  1965,.  27p.  incl.  diagrj  (Technical  rept.  no. 
438)  (AFOSR-65-1323)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research.  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  Nonr- 
186616)  AO  463887  Unclassified 

By  generalizing  a  trivial  problem  in  estimation  theory, 
some  interesting  results  have  been  obtained  for  a  class 
of  pulse  amplitude  modulation  (PAM)  communication 
channels.  In  particular,  we  consider  a  linear  channel 
with  memory  perturbed  by  additive  noise  which  is  uncor¬ 
related  with  the  signal  statistics..  It  is  shown  that,;  for 
specified  second-order  statistics  and  a  mean  square  er¬ 
ror  criterion,  the  Bayes  estimation  rule  for  the  specific 
case  of  zero- mean  Gaussian  signal  and  noise  statistics 
IS  also  both  the  best  linear  estimation  rule  and  the  mini¬ 
max  estimation  rule  This  (act  is  used  in  the  theoreti¬ 
cal  design  of  sampled-data  and  continuous  time  receivers 
for  such  PAM  systems  In  the  continuous  time  case  with 
an  infinite  observation  interval  and  stationary  noise  sta¬ 
tistics,  the  receiver  thus  designed  agrees  with  the  opti¬ 
mum  linear  receiver  previously  derived  for  this  case  by 
Tufts  using  a  very  different  approach;  the  present  anal¬ 
ysis  shows  that  Tufts's  linear  receiver  is,  therefore, 
also  the  best  nonlinear  receiver  in  the  minlmax  sense 
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STABlLITi  3F  A  CLASS  OF  DIFFERENTIAL  EQUA-- 
TIONS  WITH  A  SINGLE  NONLINEARITY,  by  K.  S 
Narendra  and  C  P.  Neuman.  Apr.  28,  1965,  23p. 
(Technical  rept.  no.  468)  (AF06R-65-2274)  (Spon¬ 
sored  jointly  by  Air  Force  Office  ol  Scientific  Research, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  unde’’  Nonr-186616)  Unclassified 

In  this  report,,  the  absolute  stability  of  a  class  of  dy¬ 
namical  systems  with  a  single  nonlinearity  which  satis¬ 
fy  neither  the  Popov  nor  the  extended  Popov  theorem  is 
investigated  in  great  detail.  Specifica’ly,  by  reex- 
aniiiiiiig  the  new  Lyapunov  function  introduced  recently 
by  the  authors  and  utilizing  the  Kalman  lemma,  frequency 
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domain  stability  criteria  are  obtained  for  the  linear 
plant  G(s)  in  the  case  of  both  monotone  increasing  and 
odd  monotone  incr easing  nunlinearities.  For  inttnite 
sector  problems  these  criteria  are  applicable  to  linear 
plants  whose  numerator  dynamics  have  some  real  non¬ 
zero  zeros;  for  fmite  sector  probleme  these  criteria 
are  applicable  to  systems  whose  characteristic  equation 
evaluated  at  the  maximum  stable  feedback  gain  has  some 
real  non-zero  zeros  or  real  non-zero  poles.  The  results 
presented  here  demonstrate  that  the  stability  criteria  on 
the  Imear  plant  are  even  weaker  in  the  case  of  odd  mono¬ 
tone  increasing  nonlinearities  than  in  the  case  of  mono¬ 
tone  increasing  nonlinearities.  Some  example.s  are  pre¬ 
sented  in  order  to  illustrate  the  ideas  developed 


1037 

Harvard  U.  (Cruft  Lab.  ]  Cambridge,  Mass 

ADAPTIVE  DESIGN  OF  FEEDBACK  CONTROLLERS 
FOR  STOCHASTIC  SYSTEMS,  by  Y.  -C.  Ho.  (1965] 

[2lp.  incl  diagr.  (Sponsored  jointly  by  (\ir  Force  Office 
of  Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research]  under  Nonr- 186616) 

Unclassified 

Published  in  IEEE  Trans.  Automatic  Control,  v  AC-10: 
367-368,  July  1965. 

A  design  procedure  is  presented  for  a  controller  which 
offers  the  advantage  that  there  is  no  approximation 
whatsoever  in  the  training  data.  The  u(t)  used  is  always 
the  optimal  control  for  the  observations  given  by  con¬ 
struction.  The  approximation  comes  in  only  as  a  result 
of  the  finite  size  of  the  pattern  samples  and  the  form  of 
the  controller  function  assumed.  TTie  procedure  mono- 
tonlcally  Improves  the  approximation  One  can  always 
increase  the  number  of  samples  used,  the  complexity 
of  the  function  used  for  approximation;  and  the  dimen¬ 
sion  of  the  pattern  vector  (the  number  of  z's). 
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Harvard  U.  [Cruft  Lab.  ]  Cambridge,  Mass. 

AN  ALGORITHM  FOR  LINEAR  INEQUALITIES  AND  ITS 
APPLICATIONS,  by  Y.  -C.  Ho  and  R.  L.  Kashyap. 

[1985]  [6]p.  incl.  refs  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  Nonr- 
186616)  Unclassified 

Published  in  IEEE  Trans.  Electron  Comput. ,  v  EC-14' 
683-688,  Oct.  1965. 

An  exponentially  convergent  and  finite  algorithm  is  pre¬ 
sented  for  the  determination  of  the  solution  a  of  the  linear 
inequalities  A  a  '  0  for  a  given  matrix  A,;  or  ior  deter¬ 
mining  the  nonexistence  of  solution  for  A  a  >  0.  This  re¬ 
sult  IS  useful  in  threshold- switching  theory  and  in  pat¬ 
tern  classification  problems  Experiments  indicate  ex¬ 
tremely  rapid  convergence  of  the  method. 
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Han-ird  U.  Crult  Lab.,.  Caiiibi idge,,  Mass. 

A  CLASS  OF  ITERATIVE  PROCEDURES  FOR  LINEAR 
INEQUALITIES,,  by  Y. -C  Ho  and  R  L  Kashyap.  .Jan 
14,.  1965,  8p.  (Technical  rept  no  461)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research.,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Re¬ 
search  under  Nonr- 186616)  AD  459050  Unclassified 

A  class  of  exponentially  convergent  and  finite  proce-. 
dures  for  determining  o  such  that  A  o»  0  is  presented 
(Contractor's  abstract) 
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DIFFERENTIAL  GAMES  AND  OPTIMAL  PURSUIT- 
EVASION  STRATEGIES,  by  Y  -C.  Ho.  A.  E  Bryson. 
Jr. ,.  and  S.  Baron  [1965]  |5lp  incl  diagr  refs 
(Technical  rept.  no.  457)  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
Nonr-186616)  Unclassified 

Published  in  IEEE  Trans.  Automatic  Control,  v.  10 
385-389,  Oct.  1965. 

It  is  shown  that  variational  techniques  can  be  applied  to 
solve  differential  games.  Conditions  for  capture  and 
for  optimality  are  derived  for  a  class  of  optimal  pur¬ 
suit-evasion  problems.  Results  are  used  to  demon¬ 
strate  that  the  well  known  proportional  navigation  law  is 
actually  an  optimal  intercept  strategy.  (Contractor’s 
abstract) 
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DISPERSION  OF  NONi.INEAR  SUSCEPTIBILITY,  by 
R.  K.  Chang.  Nov.  1965  |75]p.  incl..  diagrs.  table, 
refs.  (Technical  rept.  no.  491)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  [Army  Re-. 
Search  Office  (Durham)],  and  Office  of  Naval  Research 
under  Nonr-186616)  AD  479875 

The  dispersion  of  the  optical  nonlinear  susceptibility  of 
semiconductors  with  43m  symmetry  is  discussed.  The 
nonlinear  susceptibility  measures  properties  which  are 
peculiar  to  mixed  parity  of  band  wavefuiictions  and 
which  should  contain  Information  about  the  electronic 
structure  that  is  complementary  to  that  obtained  from 
the  dispersion  of  linear  susceptibility.  The  magnitude 
of  the  nonlinear  susceptibility  for  second-harniomc  pro¬ 
duction  has  been  measured,  relative  to  KDP,  in  single 
crystal  mirrors  of  GaAs,  InAs,  InSb,  and  ZnTe  at  9 
different  wavelengths.  Pronounced  maxima  in  the  non¬ 
linear  suscejXlbility  as  a  function  of  frequency  is  ob¬ 
served  and  can  be  correlated  with  the  structure  of  the 
linear  dielectric  constants.  These  maxima  in  the  non-- 
linear  susceptibility  are  connected  with  critical  points 
m  the  joint  density  of  states  of  the  band  structui  e  The 
nonlinear  susceptibility  is  complex  when  the  medium  is 
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absorbing  at  cither  or  both  of  the  fundamental  and  har¬ 
monic  wavelengths.  In  order  to  know  the  real  and 
iniaginarv  parts  of  the  nonlinear  susceotibility.  one 
must  know  its  phase  as  well  as  its  magnitude..  An  ex¬ 
periment  IS  de.scribed  which  determines  the  phase  of  the 
nonlinear  susceptibility.  This  phase  has  been  measured 
for  GaAs,  InAs,  and  ZnTe  with  the  ruby  laser..  Another 
part  of  the  talk  deals  with  the  verification  of  several 
postulates  of  nonlinear  optics,  in  particular,  the  non¬ 
linear  counterpart  of  laws  for  optical  reflection  and  the 
aiulog  of  Brewster's  angle  for  second-harmonic  polari¬ 
zation.  (Contractor's  abstract), 
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DISPERSION  OF  THE  OPTICAL  NONLINEARITY  IN 
SEMICONDUCTORS,  by  R.  K.  Chang,  J.  Ducuing,  and 
N,  Bloenibergen.  [1965]  (4lp.  incl.  diagrs,  refs. 
(Sponsored  jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  Nonr- 186616)  Unclassified 

Published  in  Phys.  Rev.  Ltrs. ,  v.  15  415-418,  Aug. 
i96f. 

Tne  dispersion  of  the  modulus  of  the  nonlinear  suscep¬ 
tibility  V4NL^2i4  responsible  for  second-harmonic  gen¬ 
eration  has  been  directly  measured  for  the  first  time. 
The  crystals  investigated  were  several  semiconductors 
having  zincblende  (43ni)  symmetry.  The  frequency 
range  not  only  includes  the  absorption-edge  region  but 
also  extends  well  inside  this  region.  The  experimental 
arrangement  is  shown.  The  intensity  of  the  reflected 
harmonic  beam  from  the  semiconductor  is  measured  f 
and  compared  to  that  pnxtuced  in  transmission  tliiough 
a  KDP  crystal  by  the  s,ime  source.  The  dispersion  re¬ 
sults  clearly  show  the  influence  of  the  critical  points  in 
the  density  of  states  The  ..ispers-on  of  the  real  and 
imaginary  part  of  .should  provide  some  infor¬ 

mation  not  available  from  the  study  ol  linear  properties 
alone. 
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A  FUNCTIONAL  EOUATION  METHOD  FOR  ESTIMAT¬ 
ING  CONVERGENCE  INTERVALS  AND  TRUNCATION 
ERRORS  IN  SMALL  PARAMETER  NONLINEAR  OSCIL¬ 
LATIONS,  by  R.  J.  McLaughlin.  Dec.  1965,  47p.  incl. 
diagrs.  refs.  (Technical  rept.  no.  486)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,- 
Army  Research  Office  (Durliam),  and  Office  of  Naval 
Research  under  Nonr- 186616)  AD  627646 

Unclassified 

Most  current  methods  of  constructing  periodic  solutions 
of  quasi-linear  differential  equations  with  periodic  right- 
hand  sides  suffer  from  2  important  practical  defects. 
Although  under  appropriate  conditions  the  theory  of  such 
equations  guarantees  the  existence  of  a  periodic  solution 
for  'sufficiently  small'  values  of  the  perturbing  parame¬ 
ter,  there  is  usually  no  indication  of  how  small  the 


(arameter  must  be,  and  hence  no  indication  whether  any 
particular  calculate  solution  really  applies.  Secondly, 
although  in  principle  an  exact  solution  ma,  "aially  be 
constructed  by  infinite  iteration  of  some  c  .  .putation  al¬ 
gorithm  (assuming  the  parameter  to  be  suff-ciently 
small),  there  is  usually  no  indication  of  the  eiror  re¬ 
maining  after  only  a  finite  number  of  iterations,  and 
hence  no  indication  of  the  accuracy  of  the  approximate 
solution  with  which  one  must  be  satisfied  in  practice,. 
The  present  report  describes  a  method  of  constructing, 
from  the  majorized  right-hand  side  of  the  original  dif¬ 
ferential  equation,  a  certain  functional  algebraic  equa¬ 
tion  whose  solution  is  a  majorant  for  the  periodic  solu¬ 
tion  of  the  dilferentlai  equation.  This  majorant  has  the 
property  that  its  power  series  expansion  majorizes  the 
formal  power  series  expansion  of  the  periodic  solution 
term  by  term. 
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LINEAR  ELECTRIC  SHIFTS  IN  ENDOR  SPECTRUM  OF 
F  CENTERS  (Abstract),  by  J..  Reichert.  [1965]  [l]p. 
(Sponsored  jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  Nonr- 186616])  Unclassified 

Presented  at  meeting  of  the  Amer..  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Publis.hed  in  Bull.  Amer.,  Phys.  Soc. ,  Series  II,  v.  10: 

?55rAprr?6, 1955. 

A  linear  electric-field  shift  has  been  observed  in  the 
ENDOR  spectrum  of  F  centers  in  KCl.  An  ENDOR  spec¬ 
trometer  has  been  constructed  in  which  a  uniform  dc 
electric  field  could  be  applied  to  a  sample  (with  fields 
to  about  30  kv/cm)  without  seriously  degrading  the  sen¬ 
sitivity  of  the  spectrometer.  A  TE]02  mode  rectangular 
cavity  was  modified  to  permit  nuclear  radio-frequency 
fields  and  dc  electric  fields  to  be  simultaneously  inci¬ 
dent  on  the  sample  F  centers  were  created  by  x-ray 
bombardment  (50  kv  at  20  ma  for  15  h)  of  KCl  crystals 
at  room  temperature.  All  ENDOR  spectra  with  and 
without  electric  fields  were  observed  at  2°K.  A  split¬ 
ting  in  the  ENDOR  lines  due  to  the  electric  field  for 
the  nearest -neighboi  atoms  (6  sites  at  [100])  was  ob¬ 
served.  The  angular  dependence  of  the  electric-field 
effect  was  also  measured. 
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LINEAR  FEEDBACK  SOLUTIONS  FOR  MINIMUM  EF¬ 
FORT  INTERCEPTION,  RENDEZVOUS,  AND  SOFT 
LA.ND1NG,  by  A.  E.  Bryson,  Jr.  [1965]  |3]p.  incl. 
diagr.  [Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  Nonr- 186616] 

Unclassified 

Published  ui  AlAA  Jour,  ,,  v.  3-  1542-1544,;  Aug.  1965. 
Consideration  is  given  of  an  equation  which  can  bi 
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Interpreted  as  a  sampled-data  guidance  law  or  a  continu¬ 
ous  feedback  guidance  law  in  application  to  the  following 
cases,  terminal  velocity  control,  interception  of  a  target 
in  free  fall,  rendezvous  with  a  target  in  free  fall,  and 
soft  landing. 
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NONLINEAR  FEEDBACK  SOLUTION  TO  A  BOUNDED 
BRACHISTOCHRONE  PROBLEM  IN  A  REDUCED  STATE 
SPACE,  by  J.  L.  Speyer.  Dec.  1965  (21]p.  incl. 
diagrs.  (Technical  rept.  no.  492)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  [Army  Re¬ 
search  Office  (Durham)l,  and  Office  of  Naval  Research 
under  Nonr-186616)  AD  627647  Unclassified 

The  optimal  nonlinear  feedback  law  for  both  an  un¬ 
bounded  and  bounded  Brachistochrone  problem  is  given. 
These  control  laws  describe  the  Brachistoc)  rone  prob¬ 
lem  in  a  very  simple  manner.  They  are  derived  by  using 
a  dimensionless  set  of  state  variables  which  are  of  lower 
dimension  than  the  original  state  space..  Also  using  this 
reduced  state  space  a  2  dimensional  instead  of  3  dimen¬ 
sional  field  of  extremals  is  constructed  for  the  bounded 
Brachistochrone  problem.  This  illustrates  that  the 
state  space  may  be  reduced  so  that  the  storage  of  a  field 
of  extremal  trajectories  will  not  exceed  the  storage  ca¬ 
pacity  of  a  practical  on  board  computer.  In  this  way, 
optimal  fee^ack  control  may  become  a  practical  tech¬ 
nique  for  a  larger  class  of  nonlinear  systems. 
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NUCLEAR  MAGNETIC  RELAXATION  IN  LIQUID 
METALS,  ALLOYS,  AND  SALTS,  by  M.  Hanabusa. 

May  14,  1965  [145]p.  incl.  diagrs.  tables,  refs.  (Tech¬ 
nical  rept.  no.  470)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  Nonr- 
186616)  AD  474515  Unclassified 

Nuclear  relaxation  phenomena  have  been  studied  in  sys¬ 
tems  In  which  extremely  fast  modulations  of  the  per¬ 
turbing  interactions  by  internal  motions  exist.-  A  com¬ 
parison  of  the  spin-lattice  relaxation  time  T|  and  the 
spin-spin  relaxation  time  Tjj  has  been  of  particular  in¬ 
terest,  as  well  as  an  investigation  of  the  various  possi¬ 
ble  relaxation  mechanisms,  including  the  well-known 
Fermi  contact  hyperfine  interaction.  Comprehensive 
calculations  of  relaxation  times  for  all  important  per¬ 
turbing  interactions  have  been  made  on  the  basis  of  the 
Redfield  theory.  Experiments  measured  both  Tj  and 
Tj,  and  examined  the  dependence  of  the  relaxation 
times  on  temperature,  isotopic  abundance,  solute  con¬ 
centration,  impurity  content,  and  so  on.  Whenever 
necessary,  Knight  shifts  were  measured,  and  the  re¬ 
sults  were  used  in  combination  with  the  relaxation  time 
data.'  All  measurements  were  made  with  a  coherent 
pulsed  nuclear  resonance  apparatus,-  and  the  sample  tem¬ 
perature  was  controlled  by  means  of  a  hot  air  oven. 


The  conclusion  is  that  a  strong  electric  quadrupole  re-- 
taxation  mechannsm  exists  in  molten  sodium  metal  and 
sodium  alloys.  The  data  can  be  explained,  if  a  tem¬ 
perature-dependent  molecular  association  is  assumed. 
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ON  THE  ABSTRACTION  PROBLEM  IN  PATTERN 
CLASSIFICATION,,  by  Y. -C.  Ho  and  C.  Blaydon  Aug 
1965  ll6|p.  incl.  refs.  (Technical  rept.  no.  476) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,-  Army  Research  Office  (Durluni),  and  Office  of 
Naval  Research  under  Nonr-186616)  AD  623778 

Unclassified 

An  algorithm  is  presented  which,;  uti'uiiig  the  given 
samples  of  the  2  class  A  and  B,  converges  to  the  ex¬ 
pression  p  (A  x),,  the  probability  tlut  the  given  .sample 
x  belongs  to  class  A. 
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Harvard  U.  ICrufl  Lab.  1  Cambridge,;  Mass. 

OPTICALLY  INDUCED  MAGNETIZATION  IN  RUBY,-  by 
J  P.  van  dcr  Ziel  and  N.  liloembergeii  [1965]  |6|p 
incl  diagrs  table,  refs.  (Sponsor^  jointly  by  Air 
Force  Office  of  Scientilic  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
Nonr-186616)  UncUissified 

Published  in  Phys  Rev. ,-  v.  138-  A1287-A1292,  May 
17',;  1965  '■ 

The  magnetization  of  ruby  in  a  magnetic  field  at  300  K 
IS  changt-d  when  the  ruby  is  optically  pumpe  with 
linearly  polarized  radiation  from  a  Q-switclied  ruby 
laser.  With  a  magnetic  field  parallel  to  the  trigonal 
axis,  laser  lignt  polarized  parallel  to  this  axis  induces 
tiansitions  from  the  spin  t  1  2  levels  of  the  ‘*A2  ground 
state  to  the  levels  of  the  El^E)  excited  s'atc.  The  change 
in  M^  IS  linearly  proportional  to  H  except  near  the  anti- 
crossing  points  of  the  ‘*A2  spin  levels  at  2.  07  and  4.  14 
kG.  At  these  lield  strengths,  there  is  an  enliancement 
of  the  magnetization  caused  by  state  mixing  of  the  '^A^ 

wave  functions.  When  H  has  a  small  component  per¬ 
pendicular  to  the  z  axis,  a  magnetization  is  detected 
parallel  to  this  component  in  the  vicinity  of  4.  14  kG. 

The  effect  requires  a  long  ground-state  relaxation  time. 

In  a  separate  experiment,  the  relaxation  of  M^  was  found 
to  vary  from  0.  13  psec  in  zero  magnetic  field  to  a  con¬ 
stant  value  of  0  57  psec  for  fields  above  60  G.  (Con¬ 
tractor’s  abstract) 
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Harvard  U.  (Cruft  Lab.  [  Cambridge,  Mass 

OPTICALLY-INDUCED  MAGNETIZATION  RESULTING 
FROM  THE  INVERSE  FARADAY  EFFECT,  by  ,1.  P. 
van  der  Ziel,  P.  S.  Pershan,;  and  L.  D.  Maliiistroni. 
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[1965]  [4]p.  incl.  diagrs.  table,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 
[Army  Research  Office  (Durham),  and  Office  of  Naval 
Research]  under  Nonr- 186616)  Unclassified 

Published  in  Phys.;  Rev.  Ltrs. ,  v.  15:  190-193.  Aue. 

rsBs: 

The  first  observation  of  optically  (laser)  induced  mag¬ 
netization  in  a  nonabsorbing  material  is  described,  and 
the  relationship  between  this  effect  which  is  called  the 
inverse  Faraday  effect  (IFE),  and  the  Faraday  effect  in 
the  same  material  is  demonstrated. 
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Harvard  U.,  [Cruft  Lab.  ]  Cambridge,  Mass. 

PARAMAGNETOELECTRIC  EFFECTS  IN  NiSO^.SHjO, 
by  S.  L.  Hou  and  N.  Bloembergen.  [1965]  [9]p.  incl. 
illus.  diagrs.  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  [Nonr- 
186616])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,, 

New  York,  Jan.  22-25,  1964. 

I^bl^hed  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  9- 
13,‘Jan:'2f;  1964.. 

Also  published  in  Phys.  Rev. ,  v.  138:  A1218-A1226. 
May'fr;  1965. 

Piezoelectric  paramagnetic  crystals  can  show  a  linear 
dependence  of  the  paramagnetic  susceptibility  on  an  ap¬ 
plied  electric  field.  This  effect  has  been  detected  in 
N1SO4. 6H2O  at  low  temperatures.  The  thermodynamic 
inverse  effect,  the  creation  of  an  electric  polarization 
by  applied  magnetic  fields,  has  also  been  observed.  Both 
effects  are  derived  from  a  free  energy  which  for  the 
tetragonal  422  symmetry  takes  the  form 

where  c  denotes  the  tetragonal  axis.  The  quantity 

5  has  been  measured  as  a  function  of  temperature.  It 
has  a  pronounced  maximum  at  3  K,  where  (,  =  2. 6  x 
10'®  esu.  It  passes  through  zero  at  1. 38“K.  Between 
10  and  70"K  it  decreases  approximately  as  T"^.  These 
features  are  explained  by  a  microscopic  theory  which 
considers  the  linear  variation  in  an  applied  electric 
field  of  all  parameters  in  the  spin  Hamlltonun  of  the 
foul  Ni**  ions  in  the  unit  cell.  The  dominant  contribu¬ 
tion  comes  from  the  change  in  the  crystal-field  splitting 
D.  (Contractor's  abstract) 
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Harvard  U.  Cruft  Lab. ,  Cambridge,,  Mass. 

REINFORCED  PREFDCED  COMMA  FREE  CODES,  by 
C.  V..  Ramanioorthy  and  D.  W.  Tufts.  Aug.  1965,  26p. 
incl.  diagrs.  tibles.  (Technical  rept.  no  480)  (Spon¬ 
sored  jointly  by  [Air  Force  Office  of  Scientific  Research, 
Army  Researih  Office  (Durham),  and  Office  of  Naval 
Roseiirch] under  Nonr-186616)  AD  474482  Unclassified 


A  new  class  of  prefixed  comma  free  codes  is  considered 
in  which  the  distance  between  the  prefix  of  length  A  and 
other  A-tuple  is  allowed  to  vary  with  the  position  of  the 
A-tuple.  This  is  particularly  useful  for  systems  in  which 
the  receiver  can  predict  the  position  of  the  synchronizing 
prefix  within  a  number  of  digits  that  is  small  compared 
to  the  work  length.  This  work  extends  the  work  of 
Gilbert,  who  has  considered  uniform,  distance  one,  pre¬ 
fixed  comma  tree  codes.  Our  generalization  of  the  con¬ 
straints  on  comma  free  codes  leads  us  to  modifications 
d  Gilbert's  method  of  enumerating  the  number  of  al¬ 
lowable  code  words.  By  treating  the  state  diagram  of  a 
code  word  generator  as  a  signal  flow  graph  the  enumera¬ 
tion  can  be  performed  by  using  the  flowgraph  loop  rule 
developed  by  Shannon,  Mason,  and  Lorens. 
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Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

STABILITY  OF  A  CLASS  OF  DISCRETE  TIME  SYS¬ 
TEMS  WITH  A  SINGLE  FEEDBACK  NONLINEARITY,  by 
K.  S.  Narendra  and  C.  P.,  Neuman.  June  1,  1965,  33p. 
mcl.  diagrs.  refs.  (Technical  rept..  no.  473)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  Nonr-186616)  AD  473590 

Unclassified 

In  this  report,  the  new  Lyapunov  function  introduced  re¬ 
cently  by  the  authors  is  us^  in  order  to  derive  suffi¬ 
cient  conditions  for  the  absolute  stability  of  the  sampled- 
data  control  system  which  is  composed  of  a  linear  time- 
invarunt  plant  characterized  by  the  transfer  function  in 
the  forward  path  and  a  nonlinear  feedback  element  whose 
argument  is  a  linear  combination  of  the  system  state 
variables.  The  main  contribution  of  this  report  is  the 
derivation  of  frequency  domain  stability  criteria  for  the 
lin^r  plant  in  the  case  of  continuous  monotone  increas¬ 
ing  and  odd  monotone  increasing  nonlinear  feedback 
functions  which  have  a  continuous  and  bounded  derivative 
and  satisfy  certain  inequality  statements.  The  fre¬ 
quency  domain  stability  criteria  provide  .'  brect,  sys¬ 
tematic  method  for  the  generation  of  expli  it  Lyapunov 
functions.  In  addition,  for  the  case  of  certa'  nonlinear 
time- varying  feedback  elements,  the  Lyapunov  function 
IS  employed  to  derive  a  geometrical  method,  completely 
analogous  to  the  Circle  Criterion  of  continuous-time  dy¬ 
namical  systems,  for  determining  the  range  of  absolute 
stability  of  the  sampled-data  control  system  through  the 
examination  of  the  frequency  response  of  ‘he  time-in¬ 
variant  plant.. 
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Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

A  SUCCESSIVE  SWEEP  METHOD  FOR  SOLVING  OPTI¬ 
MAL  PROGRAMMING  PROBLEMS,  by  S.  R. 
McReynolds  and  A.  E.  Bryson,  Jr.  Mar.  2,  1965,  5p. 
(Technical  rept.  no.  463)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research,  [Army  Resoirch 
Office  (Durham)],  and  Office  of  Naval  Research  under 
Nonr-186616)  AD  459518  Unclassified 

An  automatic,;  finite-step  numerical  procedure  is 
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described  for  finding  exact  solutions  on  nonlinear  opti¬ 
mal  programming  problems.  The  procedure  represents 
a  unification  and  extension  of  the  steepest-descent,  and 
second  variation  technl!jues.  The  procedure  requires 
the  backward  integration  of  the  usual  adjoint- vector  dif¬ 
ferential  equations  plus  certam  matrix  differential  equa¬ 
tions.  These  integrations  correspond,  in  the  ordinary 
calculus,  to  finding  the  first  and  second  derivatives  of 
the  perfoi  ounce  Ihdex  respectively.  The  matrix  equa¬ 
tions  arise  from  an  inhomogeneous  Ricatti  transfornu- 
tion,  which  generates  a  linear  'feedback  control  law' 
that  preserves  the  gradient  histories  on  the  next  step 
or  permits  changing  them  by  controlled  amounts,  while 
also  changing  terminal  conditions  by  controlled  amounts. 
Thus,  in  a  finite  number  ot  steps,  the  gradient  histories 
can  be  made  identically  zero,  as  required  for  optimality, 
and  the  terminal  conditions  satisfied  exactly.  One  for¬ 
ward  plus  one  backward  sweep,  correspond  to  one  step 
in  the  Newton-Raphson  technique  for  finding  maxima  and 
minima  in  the  ordinary  calculus.  As  by-products,  the 
procedure  produces  (a)  the  functions  needed  to  show  that 
the  program  is,  or  is  not,  a  local  maximum  (the  general¬ 
ized  Jacobi  test]  and  (b)  the  feedback  gain  programs  for 
neighboring  optimal  paths  to  the  same,  or  a  slightly  dif¬ 
ferent,  set  of  terminal  conditions. 
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Harvard  U.  (Cruft  Lab.  ]  Cambridge,  Mass. 

TEMPERATURE-DEPENDENT  CRYSTAL  FIELD  AND 
HYPERFINE  INTERACTIONS,  by  W.  M.  Walsh,  Jr.,  J. 
Jeener,  and  N.  Bloembergen.  [1965]  (13]p.  incl.  Ulus, 
diagrs.  tables,  refs.  (In  cooperation  with  Bell  Tele¬ 
phone  laboratories,  Murray  Hill,  N.  J. )  (Sponsored 
jointly  by  [Air  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  Nonr- 186616])  Unclassified 

Published  in  Phys.  Rev. ,  v.,  139:  A1338-A1350,  Aug.,  16, 

T555: - 

The  effects  of  temperature  variation  on  the  spin- Hamil¬ 
tonian  parameters  of  several  paramagnetic  ions  bound 
in  simple  ''.ry.stais  have  been  measured  by  magnetic  ■ 
resonance  techniques.  In  MgO  the  g  shifts  of  two  F- 
state  ions,  v2+  and  increase  and  the  cubic-field 

splittings  of  two  S-state  ions,  Mn^’*'  and  Fe^^,  decrease 
with  Increasing  tempeiature  almost  exactly  as  would  be 
expected  from  thermal  expansion  alone.  The  axial  crys¬ 
talline-field  splitting  of  locally  compensated  Cr3^  ions 
also  Increases  with  temperature  at  a  rate  attributable 
primarily  to  thermal  expansion.  The  absence  of  appre¬ 
ciable  explicit  temperature  dependence  of  crystalline- 
field  parameters  in  MgO  is  consistent  with  an  effective 
point-charge  model  for  the  source  of  the  lattice  poten¬ 
tial  and  cubically  symmetric  lattice  vibrations.  In  zinc 
blende,  however,  the  cubic-field  splitting  of  Mn^*'  de¬ 
creases  more  rapidly  with  rising  temperature  than  may 
be  accounted  for  by  thermal  expansion  alone,  presuma¬ 
bly  because  of  failure  of  the  point-charge  approximation. 
The  hyperflne  couplings  of  (V®*)^''  and  (Mn®®)^*  in  MgO 
decrease  with  increasing  temperature,  whereas  a  much 
smaller  increase  would  be  expected  due  to  thermal  ex¬ 
pansion,  Similar  explicit  variations  of  the  (Mn®®)^*  hy- 
perfine  interaction  are  found  in  ZnS,  ZnO,  CdTe,  and 


KMgFj.  The  effect  may  be  approximately  represented 
by  a  power  law  of  the  form  A(T)  =  A(0K1-CT'')  where 
n  -  3/2.  The  sigmficance  of  this  result  for  nuclear- 
magnetic-resunance  studies  of  concentrated  magnelit 
materials  is  indicated..  The  general  nature  of  the  ex¬ 
plicit  temperature  dependence  is  discussed  but  no  de¬ 
tailed  theoretical  analysis  is  possible  at  this  time. 
(Contractor's  abstract  modified) 
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Harvard  U  Cruft  Lab. ,  Cambridge,  Mass. 

RADIATION  FROM  A  UNIFORMLY  MOVING  DISTRI¬ 
BUTION  OF  ELECTRIC  CHARGE  IN  AN  ANISOTROPIC, 
COMPRESSIBLE  PLASMA,  by  H.  S.  Tuan  and  S.,  R. 
Seshadri.  May  2,  1963  [26]p.  incl,  diagrs.  refs. 
(Technical  rept.  no.  410)  (AFOSR-64-0615)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientifir  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  Nonr- 186632,  and  National  Science  Foundation) 

AD  411849  Unclassified 

Also  published  in  IEEE  Trans.  Antennas  and  Propaga¬ 
tion,  v./AP-rOl-TS,;  Jan.  1965. 

The  radiation  characteristics  of  a  linear  distribution  of 
electric  charge  moving  with  a  uniform  velocity  in  a 
homogeneous  electron  plasma  of  infinite  extend  are  in¬ 
vestigated  for  the  case  in  which  a  uniform  static  mag¬ 
netic  field  is  impressed  externally  throughout  the  medi¬ 
um.  I'he  linear  distribution  of  charge  and  its  direction 
of  motion  are  assumed  to  be  parallel  and  perpendicular, 
respectively,  to  the  direction  of  the  external  magnetic 
field.  Of  the  two  possible  n  odes  of  waves  of  small  am¬ 
plitude,  namely,  the  modif.ed  electromagnetic  mode 
and  the  inodifi^  plasma  r.iode,  the  uniformly  moving 
charge  distribution  excites  the  modified  plasma  mode. 
The  emitted  radiation  has  no  frequencies  less  than  the 
plasma  frequency.  For  a  particular  value  of  the  ratio 
cf  the  gyrotropic  to  the  plasma  frequency  of  the  elec¬ 
trons,  the  frequency  and  the  angular  spectrum  of  the 
emitted  radiation  are  determined  for  2  values  of  the 
velocity  of  the  charge.  (Contractor's  abstract) 
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Harvard  U.  Cruft  Lab.  ,•  Cambridge,  Mass. 

THE  CYLINDRICAL  ANTENNA  WITH  ARBITRARY 
DRIVING  POINT,  by  R,  W.  P.  King  and  T.,  T.  Wu. 

Oct.  1964  [40]p.  incl.  diagrs.  (Technical  rept..  no. 

455)  (AFOSR-64-2454)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  Nonr- 
186632)  AD  608283  Unclassified 

Also  published  in  IEEE  Trans.  Antennas  and  Iropaga- 
tion,  V.  AP-13-  710-718,  Sept.  1965. 

A  new  reasonably  accurate  approximate  solution  is  ob¬ 
tained  in  trigonometric  form  of  the  distribution  of  cur¬ 
rent  and  the  admittance  of  a  cylindrical  antenna  when 
driven  off  center..  The  symmetrical  problem  (sleeve 
dipole)  with  2  equal  generators  at  the  same  distances 
from  the  center  Is  solved  first,  then  the  antisymmetncal 
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case  With  equal  and  opposite  generators.  A  suitable 
superposition  of  the  2  results  provides  the  solution  for 
the  dipole  antenna  when  driven  at  an  arbitrary  point 
along  its  length.  The  results  are  sufficiently  simple  to 
be  useful  in  the  study  of  antennas  with  active  or  passive 
elements  located  along  their  length.  (Contractor's 
abstract) 
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Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

THE  LONG  YAGI-UDA  ARRAY,  by  H.  J,  Mailloux 
Mar.  30,  1965  [68]p.  incl.  illus.  diagrs.  tables,  refs. 
(Technical  rept.,  no.  464)  (AFOSR-65-1324)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research,, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  Norm- 186632  and  National  Science  Foun¬ 
dation)  AD  615803  Uncbs.sified 

The  King-Sandler  array  theory  is  used  to  analyze  the 
excitation  of  a  surface  wave  along  a  semi-infimte  Yagi 
array,  as  well  as  the  scattering  of  such  a  wave  at  the  end 
of  the  array.  A  method  for  approximately  analyzing  the 
behavior  of  finite  Yagt  arrays  is  presented  which  in¬ 
volves  the  matching  of  2  terminal-zone  problems  for 
semi-infinite  arrays..  Before  attempting  to  correlate  tne 
new  theory  with  the  more  rigorous  array  theory,,  an  ex-- 
perimental  study  of  a  2-element  Yagi  array  was  unoer-- 
taken,  and  all  results  are  shown  to  be  accurately  pre¬ 
dicted  by  the  King-Sandler  theory.  An  e.'itensive  se-*  of 
numerical  data  is  presented  to  conqiare  wr.ve  theory  with 
array  theory,  and  once  again  the  agreemeiil  is  excellent. 
Finally,  the  new  theory  is  shown  to  predict  a  cert-ain 
critical  point  in  the  data  at  which  the  wave  solution  ctase.s 
to  exist.  This  point  is  also  observed  to  enlcr  dramatic¬ 
ally  into  the  King-Sandler  solution,  thus  providing  a 
final  contribution  to  the  evidence  which  links  the  wave 
theory  to  the  accepted  King  -Sandler  theory, 
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Harvard  V.  [Cruft  latb,,]  Cambridge,.  \5<iss. 

ANTENNA  AND  WAVE  THEORIES  OF  INFLMTE  YAGf- 
UDA  ARRAYS,  by  R,  .1.  Mailloux.  [1965]  [Blp.  incl. 
diagrs.  refs.  (Sponsored  jointly  by  [Air  Force  Office 
of  Scientific  Research,  Army  Research  Office  (Durhaml, 
and  (Xfice  of  Naval  Research]  under  Nonf-186632,  and 
National  Science  Foundation)  Unclassified 

Published  in  IEEE  Trans,  Antennas  and  Propagation, 

V  >P-TJ'499-506,  July  1965. 

An  integral  equation  for  the  propagation  constant  along 
an  infinitely  long  Yagt  structure  is  derived  by  expanding 
the  vector  potentul  function  for  such  an  array  in  terms 
of  the  sjxilial  harmonic  solutions  of  wave  theory,.  This 
equation  is  shown  to  be  identical  with  the  integral  equa¬ 
tion  derived  on  the  basts  of  array  theory  and  transformed 
by  the  Poisson  summation  formula.  With  the  identity  of 
an  ay  theory  and  this  new  wave  theory  formation  estab¬ 
lished,  the  wave  theory  is  used  to  discuss  allowed  wave 
solutions  and  the  physical  characteristics  required  of 
dipoles  in  order  that  they  support  a  wave  solution.  The 
fundanicntal  integral  equation  is  solved  by  means  of  the 


array  theory  of  King  and  Sandler;  the  numerical  results 
are  found  to  agree  quite  well  with  previously  published 
data.  Finally,  the  problem  of  two  parallel  nonstag- 
gered  Yagt  arrays  is  considered,  and  it  is  shown  that 
the  propagation  constant  of  the  composite  structure 
either  decreases  or  increases  over  that  of  the  isolated 
array  depending  upon  whether  the  symmetric  or  the 
antisymmetric  mode  is  excited.  Some  peculiar  effects 
are  noted  with  respect  to  this  antisymmetric  solution, 
and  these  lead  to  the  existence  of  conditions  under  which 
no  unattenuated  wave  solution  is  possible.  This  is  re¬ 
ferred  to  as  the  "cutoff  condition. "  Numerical  results 
are  achieved  which  agree  very  well  with  experimental 
data  obtained  as  part  of  this  research.  (Contractor's 
abstract) 
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Harvard  U.  (Cruft  Lab.  ]  Cambridge,  Mass. 

THE  BICONICAL  ANTENNA  IN  A  RADIALLY  STRATI¬ 
FIED  MEDIUM,  byJ.  G.  Fikioris.  [1965]  [14]p.  incl. 
diagrs.  refs.  (Sponsored  jointly  by  [Air  Force  Office 
of  Scientific  Research,  Army  Research  Office  (Durham), 
arid  Office  of  Naval  Research]  under  Nonr-186632,  and 
.’Mational  Science  Foundation)  Unclassified 

Published  in  IEEE  Trans..  Antennas  and  Propagation, 
v.'aF^1SB9-302.  Mar..  1965. 

The  theory  of  a  transmitting  biconical  antenna  in  a  ra- 
dally  and  continuously  stratified  medium  is  developed; 
its  input  tiripedance  is  comraited  and  plotted  vs  its 
length  fi.ir  various  media  and  cone  angles.  The  medium 
extends  to  infinity  and  is  rharacterized  by  a  complex 
dicieclric  factor  f.  »  c  -  io/tii  -  fQf(r),  where  r  Is  the 
radial  distance  from  the  center  of  the  antenna.  For  the 
"si ratification  function"  the  form  f(r)  *  (kr  -t  a)/(kr  +  b) 
is  considered,  where  a  and  b  are  constant  parameters, 
in  general  complex.  The  plots  clearly  exhibit  all  ef¬ 
fects  of  dissi.natton  and  stratification  expected  on  physi¬ 
cal  grounds  and  observed  experimentally  for  dipole 
antennas..  (Contractor’s  abstract) 
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THE  CIRCULAR  LOOP  ANTENNA  MOLTILOADED 
WITH  POSITIVE  AND  NEGATIVE  RESISTORS,  by  K. 
Iizuka,  |1965|[14]p.  incl.  diagrs.  (Sponsor^  jointly 
by  Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research 
under  Nonr-186632)  Unclassified 

Ihtblisjied  in  IEEE  Trans.  Antennas  and  Propagation, 

V.  AP-I3.  7-20,  Jan.  1965. 

Studies  are  made  of  botli  the  driving-point  impedance 
and  the  amplitude  and  pliase  distributions  of  the  current 
in  a  circular  loop  which  is  driven  by  an  arbitrary  num¬ 
ber  of  delta-function  generators  and  loaded  with  an  arbi¬ 
trary  number  of  lumped  impedances.  The  only  restric¬ 
tion  imposed  in  the  present  treatment  Is  that  the  ele¬ 
ments  (either  generator  or  load)  are  spaced  at  equal  in¬ 
tervals  of  2vb  m.  along  the  circumference  where  m  Is 
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tbe  tobl  number  of  elements  and  b  is  the  radius  of  the 
loop.  The  numerical  calculations  include  loads  with 
negative  resistance  in  order  to  take  account  of  loops 
loaded  with  an  element  like  an  Esaki  tunnel  diode,  with 
proper  precautions  against  both  self -oscillation  and 
switching  effects.  A  study  of  such  precautions  is  to  be 
considered  separately. 
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Harvard  V.  Cruft  lab. ,  Cambridge,  Mass. 

COUPLED  DIPOLES  IN  A  DISSIPATIVE  MEDIUM. 

PART  t  THEORY.  PART  H.  MEASUREMENTS,  by 
R.  W.  P.  King,  S.  S.  Sandler,  and  K.  Ilzuka.  July  20, 
1965  [35]p.  inci.  diagrs.  tables,  refs.  (Technical  rept. 
no.  479)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  Nonr- 186632  and  National 
Science  Foundation)  AD  623779  Unclassified 

The  admittance  and  impedance  of  a  2-element  array  when 
immersed  in  an  arbitrary  dissipative  medium  are  deter¬ 
mined  from  a  generalization  of  the  King-Sandler  theory 
of  arrays.  Numerical  results  are  given  for  half-wave 
and  quarter-wave  dipoles  with  2  different  thicknesses. 
The  ^stance  between  the  element  is  the  independent 
variable.  Eiqierlments  carried  out  in  a  tank  filled  with  a 
conducting  solution  to  determine  the  self  and  mutual  ad¬ 
mittances  of  coupled  dipoles  are  described.  The  agree¬ 
ment  between  the  measured  values  and  the  theory  is 
quite  good. 
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THE  CURRENT  IN  BARE  CmCULAR  LOOP  ANTENNAS 
IN  A  DISSIPATIVE  MEDIUM,  by  R.  W.  P.  King,  C.  W. 
Harrison,  Jr.,  and  D.  C.  Tlngley.  [1965]  [3]p.  incl. 
diagr.  (Sponsored  Jointly  by  [Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research]  under  Nonr- 186632) 

Unclassified 

Published  in  IEEE  Trans.  Antennas  and  Propagation, 
vTXPnS:  529-531,  July  1965. 

The  distribution  of  current  in  bare  circular  loop  antennas 
has  been  evaluated  from  the  theory  of  T.  T.  Wu.  Com¬ 
putations  have  been  made  for  loops  in  air  and  in  an  infi¬ 
nite  homogeneous  isotropic  dissipative  medium.  Currents 
are  shown  graphically  for  loops  with  circumferences  up 
to  two  wavelen^hs  in  media,  with  a/s  ranging  from  zero 
to  one,  where  x  ^  9  -  j  o  is  the  complex  wave  number. 
(Contractor's  abstract) 
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AN  EXPERIMENTAL  INVESTIGATION  OF  A  TWO- 
SLOT  TRANSMISSION  LINE  (»  NONPLANAR  SURFACES, 
byR.  W.  Burton  and  R.  W.  P.  King.  [1965]  [4]p.  incl. 


illus.  diagrs.  (Sponsored  jointly  by  Air  Force  Office  of 
Sctpnttflr  Research,  [Army  Research  Office  (Durham), 
and  Office  of  Naval  Research]  under  Nonr- 186632) 

Unclassified 

Punlished  in  IEEE  Trans.  Microwave  Theory  and 
Tech.,  V.  MTT-13:  303-306,  May  1965. 

The  2-slot  transmission  line,  which  is  the  dual  of  a  2- 
strip  line  when  both  lines  lie  in  a  plane,  is  studied  ex¬ 
perimentally  when  the  metal  sheet  into  which  it  is  cut  is 
bent  through  angles  up  to  90°..  It  is  found  that  the  bent 
2-slot  line  is  substantially  the  dual  of  a  similarly  bent 
2-stnp  line  including  a  complementary  reactive  junc¬ 
tion  network  at  the  bend.  (Contractor's  abstract) 
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RADIATION  FROM  A  ClOtRENT  LOOP  IN  A  COMPRES¬ 
SIBLE  PLASMA,  by  H.  S.  Tuan.  June  25,  1965  [16]p. 
incl.  diagrs.  (Technical  rept.  no.  475)  (Sponsored 
jointly  by  Air  Forte  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  Nonr- 186632)  AD  624154 

Unclassified 

The  technique  of  treatl  'g  radiation  problems  In  2  com¬ 
ponent,  warm  isotropic  plasnas  in  terms  of  3  oithogonal 
modes  is  applied  to  investigate  the  radiation  rharactei  - 
Istics  of  a  circular  filamentary  current  loop  with  a  pre¬ 
scribed  current  distribution.  The  cases  of  a  circular 
loop  excited  with  dipole-mode  current  at  frequencies 
below  the  ion  plasma  frequency  is  emphasized.  Nu¬ 
merical  values  for  the  radiated  power  are  obtained  fur 
certain  interesting  ranges  of  the  parameters. 
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RADIATION  FROM  A  PHASED  LINE  SOURCE  IN  A 
MAGNETOIONIC  MEDIUM,  by  H.  S.  Tuan  and  S  R.. 
Seshadri.  [1965]  [12]p.  incl.  diagrs.  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

[Army  Research  Office  (Durham),  and  Office  of  Naval 
Research]  under  Nonr-186632)  Unclassified 

Published  in  Canad.  Jour.,  Phys. ,  v.,  43:  1636-1648, 
Sept.  1965. 

The  radiation  resistance  of  a  circular  filament  of  elec¬ 
tric  current  immersed  in  an  unbounded  magneto-ionic 
medium  has  been  evaluated  for  the  case  in  which  the 
axis  of  the  loop  is  parallel  to  the  direction  of  the  ex¬ 
ternal  static  magnetic  field.  Numerical  values  of  the 
radiation  re^vlstance  have  been  obtained  for  two  differ¬ 
ent  sizes  of  the  loop  and  for  some  typical  values  of 
the  plasma  parameters,  for  the  special  case  of  the 
dominant  mode  excitation  for  which  the  current  is  a  con¬ 
stant  around  the  loop.  Radiation  from  a  prescribed 
electric  current  on  a  filamentary  loop  in  a  warm,  un¬ 
bounded  plasma  has  been  investigated.  The  formula  for 
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radiation  resistance  is  obtained  in  the  general  case.  A 
numerical  example  is  obtained  specifically  for  the  case 
of  radiation  from  the  distribution  of  a  dipole  mode  of  the 
current  on  the  loop. 
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Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

SCATTERING  FROM  A  DIPOLE  ANTENNA  EMBEDDED 
IN  A  DISSIPATIVE  HALF-SPACE.  PART  I,  CURRENT 
DISTRIBUTION,  by  H.  S.  Tuan  and  R.  W.  P.  King. 

Oct.  196S,  19p.  incl.  diagrs,  refs.  (Technical  rept. 
no.  487)  (Sponsored  Jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  Nonr- 186632)  AD  475454 

Unclassified 

The  current  distribution  on  a  half-wave  dipole  antenna 
embedded  in  a  conducting  half-space  is  investigated  in 
this  report.  The  dipole  antenna  is  parallel  to  the  plane 
of  the  interface  between  the  2  media.  B  is  illuminated 
by  a  diffracted  inhomogeneous  plane  wave  with  perpen¬ 
dicular  magnetic  field  vector.  The  current  distribution 
is  found  nuitUy  consinusoidal  with  a  shifted  cosine  cor¬ 
rection  term.  A  numerical  analysis  is  given  lor  the 
case  where  the  dissipative  medium  has  average  earth 
constants.  Variations  of  the  current  due  to  dlHerent 
angles  of  incidence  are  also  investigated. 
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ON  FINITE  DESARGUESIAN  PLANES.  I,  by  R.  Brauer., 
[1965]  [7]p.  (AF06R-66-1381)  (AF  49(638)1381) 

AO  640774  Unclassified 

Also  published  in  Math.  Zeltschr. ,  v.  90:  117-123,  Aug. 

T^.  - 

A  Desargueslan  projective  plane  n  determines  its  group 
G  of  projectlvities.  Conversely,  given  the  group  G,  the 
plane  II  may  be  reconstructed.  In  principle,  any  axio¬ 
matic  description  of  D  yields  a  characterization  of  the 
pro.iectlve  group  G,  Of  course,  these  characterizations 
may  appear  somewhat  artificial  from  a  group  theoretical 
point  d  view,  and  other  characterizations  which  are 
more  closely  related  to  group  theoretical  principles  may 
be  sought.  This  paper  concerns  the  case  of  finite  planes 
II.  The  question  then  is  of  interest  in  connection  with 
the  problem  of  characterizing  the  simple  or  nearly  sim¬ 
ple  finite  groups.  If  H  belongs  to  the  Galois  field  GS(q) 
with  q  elements,  G  is  the  group  G  =  PGL(q).  The  final 
aim  is  that  of  giving  a  characterization  of  G  by  means  of 
properties  of  the  centralizer  of  an  involution.  This  in¬ 
troductory  paper  deals  with  a  set  of  postulates  for  a 
group  G  which  permit  a  projective  plane  H  in  terms  of 
G,  such  that  G  lias  a  natural  representation  by  colllnea- 
tions  of  n.  These  results  are  still  close  to  a  direct 
translation  of  projective  geometry  into  group  theory.  A 
later  paper  will  examine  the  characterizations  of  G  by 
means  of  centralizers  of  involutions.  The  number  q  is 
odd. 
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HYPE31BOUC  CAPACITY  AND  INTERPOLATING 
RATIONAL  FUNCTION,  by  J.  L.  Walsh.  [1965]  [ll]p. 
(AFOHR-66-1512)  (AF  46(638)1591)  UnclassHied 

Also  published  in  Duke  Math.  Jour. ,  v.  32;  369-380, 
SepTiSSK 

The  object  of  this  note  is  twofold:  (1)  to  establish  some 
results  concerning  hyperbolic  (non- euclidean)  capacity 
of  plane  point  sets,  extending  theorems  due  to  Tsuji  and 
Pommerenke  and  (2)  to  apply  these  results  in  the  study 
of  interpolation  and  approxiiiiatlon  by  rational  functions, 
Includii^  in  particular  the  concept  of  maximal  (greatest 
geometric  degree  of)  convergence.  The  sequence  of 
theorems  developed  in  the  present  note  is  largely  the 
hyperbolic  analog  of  the  discussion  previously  developed 
by  Walsh,  Feketl  et  al. 
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ON  THE  DEGREE  OF  CCXfVERGENCE  OF  EXTREMAL 
POLYNOMIALS  AND  OTHER  EXTREMAL  FUNCTIONS, 
by  J.  L.  Walsh  and  A.  Sinclair.  [1965]  [lS)p.  incL 
refs.  (AF06R-66-1513)  [AF  40(638)1591]  AD  638712 

Unclassified 

Also  published  in  Trans.  Amer,,  Math,  Soc. .  v.  115: 
f45'-rKn4arrT965. 

Let  a  given  function  F(z)  be  of  class  L^,  p  >  1,  on  an 
analytic  Jordan  curve  y  in  the  plane  of  the  complex 
variable  z,  and  let  p„(Z)  be  the  unique  sequence  of 
polynomials  in  z  of  respective  degree  n  of  best  approxi- 
matton  to  F(z)  on  y  in  the  sense  of  minimizing 

I  F(z)  -  p^(z)|  P|dz;  these  minimizing  p„(z)  may  also  be 
subjected  to  certain  auxiliary  conditions  of  interpolation 
P„(Wk)  .  U)^,  k  =  1,2, ...,m,  which  are  independent 
cf  n  and  are  not  necessarily  related  to  F(z).  The  ob¬ 
ject  is  to  study  convergence  and  degree  of  convergence 
the  sequence  p^(z)  to  a  possible  limit  minimizing 
function  and  to  study  various  properties  of  this  limit 
function.  This  problem  is  attacked  first  by  studying  a 
general  sUualtui  in  LP  space,  and  then  by  specializing 
to  the  problem  already  mentioned.  Likewise  the  analo¬ 
gous  problem  is  treated  where  best  approximation  is 
measured  by  a  surface  integral  over  the  Interior  C  of  y. 
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THE  CONVERGENCE  OF  SEQUENCES  OF  RATIONAL 
FUNCTIONS  OF  BEST  APPROXIMATION.  II,  by  J.  L. 
Walsh.  [1965]  [10]p.  (AF06R-86-1514)  (AF  49(638)- 
1591)  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  116: 
2fr^7A^7T965. 
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Unl«a8  the  poles  U  a  rational  (unction  a(  best  approid- 
matioo  are  prescribed  in  adranes,  the  detertoluatiun  at 
those  poles  even  apinroximately  may  be  ditlicutt,  yet  be 
necessary  for  a  complete  study  of  appraxlmation  or  con¬ 
vergence.  The  object  of  this  note  is  to  enlarge  the  cate- 
g«a’y  of  those  cases  where  this  determination  is  possible, 
especially  to  study  approximation  on  a  set  having  no  tn- 
tM'ior  paints,  antj  on  a  set  with  several  components. 

Here  methods  are  hosed  on  the  use  of  geom^ric  degree 
of  convergence,  in  various  forms,  including  methods 
developed  In  the  theory  of  approxtinatlng  polynomials. 
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THE  CfWVERGENCE  OF  SEQUENCES  OF  RATIONAL 
FUNCTKXfS  OF  BEST  APPROXIMATION  WITH  SOME 
FREE  POLES,  byj.  L.  Walsh.  (lMS][16k>.  Incl.  refs. 
(AF06R-e6-lS17)  (AF  49(638)1501)  AD  639884 

Unclassified 

Also  publlshgi  in  Approximation  at  Functions;  Proc.  of 
the  (Elgjith]  Symposium,  General  Motors  Research 
Laboratories,  Warren,  Mich. ,  (Aug.  31-Sept.  2,  1964) 
ed.  by  H.  L.  Gorabedlan.  Amsterdam,  Elsevier,  1965. 
p.  1-16. 

In  this  paper  various  results  concerning  the  convergence 
of  sequences  of  rational  functions  of  best  approximation 
with  some  free  poles  prescribed  and  others  free,  with 
reference  both  to  degree  of  approximation  and  regions  of 
convergence,  are  brought  tog^her  and  unified,  new  ones 
are  added,  and  open  problems  are  particularly  empha¬ 
sised.  In  particular  the  paper  discusses  degrees  of  con¬ 
vergence,  regions  of  convergence,  the  degree  of  con¬ 
vergence  of  poles,  norms  involving  pli*  powers,  and 
>  properties  of  the  Pide  functions. 
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COfVOLUTION  TRANSFORMS  WHOSE  INVERSION 
FUNCTIONS  HAVE  COMPLEX  ROOTS,  by  J.  Dauns 
and  D.  V.  Wldder.  [1964]  [16]p.  (AFO6R-66-0672) 

(AF  AFOSR-63-393)  AO  641526  Unclassified 

Also  published  in  Pacific  Jour.  Math. ,  v,  IS;  427-442, 
June  196?. 

The  convolution  transform  is  defined  by  the  equation  (1. 1) 
f(x)  =  G(x-t)  (t)dt  =  (G*)(x).  If  the  kernel  G(t)  has  a  bi¬ 
lateral  Laplace  transform  which  is  the  reciprocal  al  an 
entire  function  E(s),  the  E(8)  is  called  the  'nversion 
function  of  the  transform.  This  terminology  is  appropri¬ 
ate  in  view  of  the  fact  that  the  transform  (1. 1)  is  in¬ 
verted,  in  some  sense,  by  the  operation  E(D),  where  0 
stands  for  differentiation  with  respect  to  x:  (1. 2) 

E(D)f(x)  -  (x).  It  is  the  purpose  of  the  pres,  it  paper  to 
prove  (1. 2)  when  the  roots  of  E(6)  are  allowed  to  be 
genuinely  remote  from  the  real  axis. 


1074 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

FOURIER  COSINE  TRANSFORMS  WHOSE  REAL  PARTS 
ARE  NON-NEGATIVE  IN  A  STRIP,  by  D.  V.  Widder, 
[1966]  [6]p.  (AF06R-66-2194)  (AF  AFOSR-63-393) 

AD  642968  Unclassified 

Also  published  in  Proc.  Amer..  Math.  Soc. ,  v.  16: 
1246-1252,  Die.  1965. 

The  note  makes  use  of  results  that  the  Poisson  integral 
representation  of  every  function  u  (s,  y)  which  is  posi¬ 
tive  and  harmonic  in  a  strip,  -1  <  y  <  1  to  characterize 
those  Fourier  cosine  transforms  whose  real  parts  are 
positive  and  integrable  on  -*  <  x  <  *  for  each  y  in  -1 
<  y  <  1.  The  characterizing  condition  on  ^t)  is  that 
cosh  t  (defined  for  t  <  0  so  as  to  be  even)  should  be 
real  and  positive  definite. 
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FROM  FRIENDSHIP  TO  COMRADESHIP:  THE  CHANGE 
m  PERSONAL  RELATICMS  IN  COMMUNIS!  CHINA,  by 
E.  F.  Vogel.  [1965]  [15]p.  (AF06R-66-0977) 

(AF  49(638)1399}  AD  619353  Unclassified 

Also  published  in  China  Quart. ,  No.  21:  46-60,  Jan.  - 
Mar.  1965: 

In  Communist  China,  personal  frlendheip  has  been  re¬ 
placed  by  comradeship,  a  universallstic  ethic  which  re¬ 
gards  all  persons  as  equal  under  the  state.  This  ethic 
is  necessary  to  this  modernizing  society,  because  it  re¬ 
duces  the  threat  to  political  control  and  because  it  pro¬ 
vides  a  basis  of  personal  relations  which  makes  it  pos¬ 
sible  for  persons  from  different  social  backgrounds,  dif¬ 
ferent  geographical  areas,  and  different  likes  and  dislikes 
to  have  relationships  with  each  other.  The  people  con¬ 
form  to  comradeship  largely  from  fear  of  being  accused 
or  exposed  as  a  threat  to  national  goals  by  friends  or 
acquaintances. 
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SPIN  DIFFUSION  IN  THE  HEISENBERG  PARAMAGNET, 
by  H.  S.  Bennett  and  P.  C.  Martin.  [1965]  [lojp. 
(AF06R-65-1346)  (AF  49(638)589)  AO  620364 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  138:  A608-A617,  Apr. 
I9,'fl6^ - 

Two  methods  are  presented  for  calculating  the  spin  dif¬ 
fusion  coefficient,  the  long-wavelength  low-frequency 
limit  of  the  spin  pair  correlation  function.  These  meth¬ 
ods  are  used  to  evaluate  this  coefficient  in  the  isotropic 
Heisenberg  paramagnet.  In  the  first  method,  succes¬ 
sively  higher  correlations  are  neglected,  and  eventually 
an  approximate  nonlinear  Integral  equation  is  obtained. 
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In  the  second,  a  dispersion  relation  and  sum'rule  mo¬ 
ment  relations  are  utilized.  Expressions  are  obtained 
for  the  diflusion  coelficient  both  at  high  temperatures 
and  near  the  Curie  temperature.  The  two  eraluations 
of  the  dilfuslon  constant  at  high  temperatures  agree 
with  each  other  extremely  well,  and  are  in  qualita¬ 
tive  agreement  with  two  previous  determinations. 
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NON  LOCAL  TRANSPORT  COEFFICIENTS  CORRELA¬ 
TION  FUNCTKWS,  by  P.  C.  Martin.  {1965]  (26l>.  incl. 
diagrs.  tables,  refs.  (AF06R-6S-1829)  (AF  49(638)- 
589)  AD  325979  Unclassified 

Also  published  in  Statistical  Mechanics  of  Equilibrium 
and  Non-Equilibrium,  Proc.  Internat'l.  Symposium  on 
Statistical  Mechanics  and  Thermodynamics,  Aachen 
(Germany)  (June  15-20,  1964),  ed.  by  J.  Meixner. 
(Amsterdam)  North-HoUand  Publishing  Co. ,  1965, 
p.  100-125. 

Postulated  expressions  for  transport  coefficients  are 
considered  as  limiting  values  of  correlation  functions, 
with  special  emphasis  on  their  physical  significance. 

The  correlation  functions  of  the  densities  of  conserved 
variables  in  steady  states  manifest  all  the  linearized 
hydrodynamic  properties  of  these  steady  states.  Thus 
they  contain  both  the  damping  of  the  hydrodynamic 
modes,  their  velocity,  and  their  strength.  This  Infor¬ 
mation  appears  in  the  Fourier  transform  of  slowly  vary¬ 
ing  space-time  correlation  functions  in  a  natural  manner. 
One  limit  of  these  functions  yields  the  familiar  expres¬ 
sions  for  transport  coefficients  when  there  are  no  long 
range  forces.  This  point  is  presented  t^  generalizing 
the  simple  example  of  a  one  component  substance  at 
very  low  temperature. 
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TROUBLE  WITH  RELATIVISTIC  SU(6),  by  S.  Coleman. 
[1965]  [6]p.  incl.  refs.  (AFO8R-65-1830)  (AF  49(638)- 
1380)  AD  625989  Unclassified 

Also  publUhed  in  Riys.  Rev. ,  v.  138:  B1262-B1267, 

June  7,  1S6B. 

A  relativistic  generalization  has  been  proposed  of  the 
SU(6)  group,  based  on  the  product  of  U(6)  and  U(6).  The 
smallest  group  containing  this  group  and  the  Poincare 
group  is  found.  This  group  has  the  catastrophic  feature 
that  all  of  its  faithful  unitary  representations  contain  an 
infinite  number  of  states  for  fixed  4- momentum:  thus 
there  are  an  infinite  number  of  particles  in  every  super- 
multiplet.  It  is  conjectured  that  similar  difficulties  af¬ 
flict  every  group  that  contains  an  internal  symmetry 
group  and  the  Poincare  group  in  such  a  way  that  these 
groups  do  !io!  commute,  The  conjecture  is  proved  for  a 
large  class  of  Lie  groups  (semidirect  products  of  semi- 
simple  groups  and  Abelian  groups),  under  the  restrictive 
assumption  that  the  translations  are  contained  in  the 
Abelian  group.  (Contractor's  abstract) 
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THEORY  OF  ULTRASONIC  ATTENUATION  AND  SEC¬ 
OND  SOUND  IN  INSULATORS,  by  P.  C.  Kwok,  P.  C. 
Martin,  and  P.  B.  Miller.  [1965]  [4  Jp.  incl.  refs. 
(AFOSR-65-2790)  (AF  49(638)1380)  AD  827783 

Unclassified 

Also  published  in  Solid  SUte  Commun. ,  v.  3:  181-184, 
July  1965. 

The  properties  of  interacting  pbonons  are  determined  in 
a  unified  fashion  through  a  study  of  the  displacement 
correlation  function.  Expressions  for  the  attenuation 
are  obtained  at  all  frequencies  and  for  different  an- 
harmonic  mechanisms  in  Insulators  and  helium.  Second 
sound  is  shown  to  be  an  additional  photon  mode  at  long 
wavelength. 
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Harvard  U.  [Lyman  Lab.  of  I^ysics]  Cambridge,  Mass. 

REGGE  POLES  IN  OUANTUM  ELECTRODYNAMICS 
WITH  MASSIVE  PHOTONS,  by  H.  Cheng  and  T.  T.  Wu. 
[1965]  [6k>.  incl.  diagrs.  (AFOSR-65-2792)  (AF  49- 
(638)1380)  AD  828288  UnclassUled 

Also  published  in  Phys.  Rev, ,  v,  140:  B46S-B469, 

ortT'SsTisas:" 

starting  from  the  Lagrangian  theory  of  quantum  electro¬ 
dynamics  with  massive  photons,  it  is  fo^  that  the 
lowest  order  radiative  corrections  to  the  fourth  order 
'box'  diagram  of  the  Compton  scattering  amplitude  con¬ 
tribute  terms  proportional  to  (Int)-sq  for  large  t,  vio¬ 
lating  the  Regge  behavior  if  uncancelled.  The  sixth- 
order  ladder  diagram  and  two  others  obtained  from  it 
by  interchanging  one  of  the  external  photon  vertices  with 
a  virtual  photon  vertex  are  re-evaluated.  It  is  found 
that  the  unwanted  terms  contributed  by  all  these  dia¬ 
grams  exactly  cancel,  proving  that  in  this  theory,  the 
fermion  lies  on  a  Regge  trajectok',  up  to  the  sixth- 
order  perturbation.  (Contractor's  abstract) 
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MICROSCOPE  THEORY  OF  SUPERFLUID  HEUUM,  by 
P.  C.  Hohei'berg  and  P.  C.  Martin.  [1965]  [69]p.  incl. 
diagrs.  tables,  refs.  (AFO6R-65-2801)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)1380  and  National  Science  Foundation) 

AD  628293  UnclassUled 

Also  published  in  Ann.  Phys. ,  v.  34;  291-359,  Sept. 

1965. - 

The  paper  discusses  the  properties  of  an  Interacting 
condensed  Bose  system,  emphasizing  those  aspects  which 
do  not  depend  on  the  weakness  of  the  potential,  and 
which  therefore  apply  to  superfluid  helium,  a  physical 
and  mathematical  characterization  of  Bose  condensation 
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la  pi-focuted  in  terms  an  additional  macroscopic  quan¬ 
tity,  the  wave  function  of  the  condensed  mode,  which  Is 
defined  in  terms  of  microscopic  quantities.  The  hydro- 
dynamic  generalization  applicable  to  slowly  varying  dis¬ 
turbances  from  equilibrium  Is  then  discussed  and  rigor¬ 
ous  microscopic  expressions  are  derived  for  the  param¬ 
eters  ol  this  theory  (including  dissipative  coefiiclents). 
The  elementary  excitation  spectrum  in  this  collision 
dominated  regime  is  exhibited.  The  Landau  quasi-par¬ 
ticle  theory  la  examined,  as  well  as  the  relation  of  con¬ 
densation  and  the  excitation  speclctm,  to  the  property 
of  superfluidity.  Under  certain  regularity  assumptions 
the  form  of  the  loi,  ^-wavelength  excitation  spectrum  at 
vanishing  temperature  is  deduced.  Finally,  techniques 
are  discussed  for  evaluating  properties  of  the  Bose  sys¬ 
tem  starting  from  the  interaction  potential.  (Contrac¬ 
tor's  abstract) 
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CORRELATION  FUNCTIONS  FC«  COHERENT  FIELDS, 
by  U.  M.  Titulaer  and  R.  J.  Glauber.  [1965]  [7^. 
(AFa5R-66-00ia)  (AF  49(638)1380)  AD  630079 

Unclassified 

Also  published  in  Phys,  Rev, ,  v.  140;  8676-8682, 

Nov.  ff,  1965. 

A  factorization  condition  which  must  be  satisfied  by  the 
first  n  correlation  functions  for  the  electromagnetic 
field  operators  lias  been  used  to  define  nth-order  co¬ 
herence.  The  first-order  coherence  condition  has  been 
shown  to  imply  maximum  fringe  contrast  in  interference 
patterns.  In  the  present  paper  the  authors  investigate 
the  mathematical  consequences  of  assuming  the  condi¬ 
tion  for  maximum  fringe  contiast.  By  considerlitg  the 
correlation  functions  *\s  scalar  products  and  formulating 
rigorous  inequalities  for  them  they  are  aole  to  show  that 
the  assumed  condition  in  turn  implies  factorization  of 
the  first-order  correlation  function.  By  extending  the 
same  methods  they  are  able  to  show  that  ail  of  the  higher 
order  correlation  functlmis  factorize  into  forms  similar 
to  those  required  for  full  coherence,  but  differing  from 
them  throi'gh  the  inclusion  of  a  sequence  of  constant 
numerical  factors.  These  coefficients  aro  shown  to 
furnish  a  convenient  description  of  the  higher-order  co¬ 
herence  properties  of  the  field.  Their  values  are  pre- 
sente*!  for  some  typical  examples.  They  derive  a  num¬ 
ber  of  inequalities  satisfied  by  the  coefficients  for  the 
case  of  fields  which  pos-sess  pooitlve-definite  weight 
functiems  in  the  P  representation.  Some  inequalities 
obeyed  by  the  correlation  functions  for  such  fields  are 
derived  as  well. 
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RENORMALIZATION  EFFECTS  AND  THE  CABIBBO 
ANGLE,  by  H.  T.  Nieh,  [1965]  [4]p.  Incl.  refs. 
(AF06R-G6-0438)  (AF  49(638)1380)  AD63C102 

Unclassified 


Also  published  in  Phys.  Rev.  Ltrs. .  v.  15:  002-905, 

Bisr%;  1M5. — 

A  report  is  made  of  calculations  of  the  renormalization 
of  the  semileptonic  weak  coupling  constants  by  the  U(3) 
symmetry-breaking  interactions.  The  consideration  is 
based  cm  a  phenomenological  field-theoretical  model  of 
U(3)  symmetrirbreakdown,  which  is  an  extension  ol  the 
idea  that  the  symmetr"  breakdown  is  dominated  by  the 
nonvanishing  expectation  value  of  the  scalar  field  S33. 
The  conclusions  depend  essentially  on  meson-pole 
dominance  approximations. 
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Harvard  U.  [Lyman  Lab.  of  Physics]  Cambridge,  Mass. 

STRONG  AND  ELECTROMAGNETIC  DECAY  OF 
MESONS,  by  L. -H.  Chan.  [1965]  I4]p.  incl.  dlagr. 

Uble,  refs.  (AF06R-66-0476)  (AF  49(638)1380) 

AD  630080  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  140;  B1324-D1327, 

Dec.  6,  1965, 

Partial  widths  of  strong  and  electromagnetic  decays  of 
mesons  are  calculated  within  the  framework  of 
Schwinger's  field  theory  of  matter.  Results  are  con¬ 
sistent  with  present  experimental  data.  The  model  re¬ 
quires  a  two-photon-pseudoscalar-meson  interaction 
and  a  direct  four-pseudoscaIa*‘-meBon  interaction.  The 
former  is  shown  to  be  consistent  with  the  «  - 
form  factor.  The  latter  explains  the  6  -  qre  and 
^  -•  decays,  and  the  coupling  constai.t  also  agrees 

with  the  nt  S-wave  coupling  constant.  Somo  jUbtHic!:- 
tion  in  terms  of  the  heavy  seal'  '-meson  nonet  is  given 
for  the  four-meson  interaction. 
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T  INVARIANCE  AND  THE  NEUTRON  ELECTRIC  DI¬ 
POLE  MOMENT,  by  D.  G.  Boulware.  [1965]  [4]p.  incl. 
refs.  {AF06R-66-0704)  (AF  49(638)1380)  AD  638824 

Unclassified 

Also  publlslied  in  Nuovo  Cimento,  Ser.  X,  v.  40:  1041- 
1044,  Dec.  1965, 

The  results  of  calculations  of  the  neutron  electric  dipole 
moments  predicted  by  various  models  of  CP  violation 
are  glvenl'  H  is  concluded  that  Ramsey's  proposed 
measur.'emerd  of  the  electric  dipole  moment  should  pi'o- 
vidc  a  test  for  the  existence  of  strangeness  conserving 
CP  violating  interac  'ns. 
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FIELD  THEORY  OF  MATTER.  IV,  by  J.  Schwinger. 
[1965]  [6]p.  (AF08R-66-1315)  (AF  49(638)1380) 

AD  639976  Unclassified 
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Also  published  in  Phys.  Rev. ,  v.  140:  B158-B163, 

Oct.  11,  1965. 

The  relativistic  dynamics  ot  0*  and  1"  mesons  in  the 
idealization  ct  Uj  symmetry  is  derived  Irom  the  hy¬ 
pothesis  that  a  compact  group  of  tranFforroations  on  fun¬ 
damental  fields  induces  a  pr^ominantly  local  and  linear 
transformaiion  d  the  phenomenological  fields  that  are 
associated  with  particles.  The  physical  picture  of 
phenomenological  fields  as  highly  localized  functions  of 
fundamental  fields  implies  that  the  Interaction  term  of 
the  phenome''  ''gical  Lagrange  function  can  have  sym¬ 
metry  properties,  ei^ressed  by  invariance  under  the 
compact  transformation  group,  that  have  no  significance 
for  the  remairaier  of  the  Lagrange  function,  which  de¬ 
scribes  the  propagation  of  the  physical  excitations.  It  is 
verified  tliat  the  meson  interaction  term  derived  by  con¬ 
sidering  fundamental  fermion  fields  is  invariant  under 
the  parity-conserving  group  U(6)XU(6).  The  implied 
connection  between  the  pitn  and  wort  coupling  constants  is 
v.-ell  satisfied.  There  is  a  brief  discussion  of  the  dy¬ 
namics  of  fermion-particle  triplets,  from  which  it  is 
shown  that  the  invariance  of  the  similarly  derived  inter¬ 
action  term  implies  the  mass  degeneracy  of  the  singlet 
and  octuplet  of  mesons,  without  relation  to  O' 
masses.  The  triplets  are  also  used  to  illustrate  the 
derivation  of  gauge  -  and  relativistically  Invariant  elec¬ 
tromagnetic  propert  es.  The  mass  degeneracy  of  the 
nine  1*  mesons,  and  of  nine  2*  mesons,  can  be  inferred 
Irom  the  commutation  properties  of  bilinear  comblr.a- 
tions  of  the  fundamental  field. 
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ON  THE  METHOD  OF  DASHEN  AND  GELL-MANN,  by 
S.  Coleman.  [1965]  [3]p.  (AFOSR-67-1381)  (AF  49- 
(638)1380)  AD  653809  Unclassified 

Also  published  in  Phys.  Ltre. .  v.  11:144-146,  Oct.  1, 
19657 

Dashen  and  Gell-Mann  have  proposed  (Phys.  Ltrs. ,  v. 
17:  142,  145,  1965)  an  ingenious  method  for  obtaining 
many  of  the  desirable  consequences  of  SU(6)  invariance 
while  avoiding  the  notorious  difficulties  of  a  fully  rela¬ 
tivistic  SU(6)  invariant  theory..  They  assume  that  a 
group  called  the  hybrid  colllnear  group  turns  one-par¬ 
ticle  states  with  the  appropriate  direction  of  motion  into 
one-particle  states.  They  phrase  this  by  saying  that  the 
other  elements  of  the  original  group  'leak'  while  the  ele¬ 
ments  of  the  collinear  group  do  not.  The  purpose  of  this 
note  IS  to  prove  that  if  the  hybrid  collinear  group  does 
not  teak,  it  commutes  with  the  Hamiltonian.  Thus  the 
Dashen-Gell-Mann  theory  coniains  an  interial  contra¬ 
diction  which  persists  if  small  leakage  is  allowed. 


lORR 

Hiirvard  U.  [Lyman  Lab.  of  Physics]  Cambridge,  Mass. 

PHOTON- PHOTON  SCATTERING  IN  TRANSPARENT 
CRYSTALS  (Abstract),  by  D.  Forster  and  H.  Haken. 
[1965]  [l]p.  [AF  49(638)1380]  Unclassified 


Presented  at  meeting  oi  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer..  Phys.  Soc. ,  Series  n,  v.  10: 
113,  Jan.  27,  1965. 

A  theoretical  investigation  of  this  process  is  presented, 
in  analogy  photon-photon  scattering  in  vacuum.  In  a 
crystal,  the  roler  of  intermediate  virtual  electron- 
positron  pairs  is  taken  over  by  virtual  electron-hole 
pairs.  Because  of  t.he  considerably  smaller  threshold 
energy  for  creation  of  the  latter  pairs,  the  scattering 
probability  is  many  orders  of  magnitude  larger  than  in 
vacuum.  We  restrict  consideration  to  insulating  cubic 
crystals  with  an  inversion  center.  By  applying  the 
methods  of  quantum  field  theory,  we  carry  out  the  cal¬ 
culation  in  the  fourth  order  of  perturbation  theory.  In 
evaluating  the  scattering  diagrams,  we  assume  the 
energy  bands  parabolic  in  vave-vector  space  and  calcu¬ 
late  the  electronic  transition  elements  in  dipole  approxi¬ 
mation  by  means  of  a  k-  p-expansion.  The  ^ferential 
cross  section  that  results  is  stated  in  terms  of  known 
crystal  parameters.  Assuming  the  intensity  of  both 

incoming  light  rays  to  be  lo'^  W/cm^,  we  find  the  in¬ 
tensity  of  scattered  light  to  be  about  10'^  W/cm^  of  Ir¬ 
radiated  crystal  volume.  Finally,  the  present  quantum- 
field  theoretical  treatment  of  the  problem  is  compared 
to  the  semiclassicai  method,  and  the  nonlinear  dielec¬ 
tric  susceptibility  that  couples  different  lightwaves  is 
calculated 
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[CODING  AND  TRANSMISSION  IN  THE  VISUAL  SYS¬ 
TEM],  by  D.  H.  Hubei.  Final  scientific  rept.  Mar.  1, 
1965  [7]p.  (AFO6R-65-0458)  (AF  AFO6R-63-410) 

AD  614486  UncUssified 

The  research  performed  ’’/as  mainly  in  the  field  of  sin¬ 
gle-cell  recordings  fror,  cat  a>id  monkey  visual  areas. 
The  chief  areas  explored  were  (1)  monkey  lateral 
geniculate  recordings  using  stimuli  of  various  shapes 
and  colors,  and  (2)  a  continuation  of  work  on  visual  de¬ 
privation  in  immature  kittens.  Summaries  of  3  papers 
which  treat  the  extension  of  this  work  into  problems  of 
binocular  deprivation,  strabismus,  and  recovery  are 
included.  A  summary  is  also  included  for  studies  of 
visual  areas  II  and  III  in  cats  (Talbot  and  Marshall, 

1941).  The  following  conclusions  are  given:  (1)  Damage 
produced  at  the  cortical  level  by  monocular  closure  is 
not  caused  by  disuse,  but  appears  to  depend  on  the  inter¬ 
action  of  the  2  pathways;  (2)  lack  of  synergy  in  the  input 
from  the  2  eyes  is  sufficient  to  cause  a  profound  disrup¬ 
tion  in  the  connections  that  subserve  binocular  interac¬ 
tion;  and  (3)  capacity  of  an  animal  to  recover  from  the 
effects  of  early  monocular  or  binocular  visual  depriva¬ 
tion  is  severely  limited,  even  for  recovery  periods  of 
over  a  year. 
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BINOCULAR  INTERACTION  IN  STRIATE  COITEX  OF 
KITTENS  REARED  WITH  ARTIFICIAL  SQUINT,  by 
D.  a  Hubei  and  I).  N.  WieseL  [196S]  [19lp.  Incl.  Ulus, 
diagrs.  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)1443  and  Public 
Health  Service)  Unclassified 

Published  in  Jour.  Neurophysiol.,  v.  28:  1041-1059, 

Nov,  lOoS," 

In  4  kittens  the  right  medial  rectus  was  severed  at  about 
the  time  of  normal  eye  opening,  producing  an  obvious 
divergent  squint.  The  animals  were  raised  under  nor- 
naal  conditions  for  periods  of  3  months  to  1  yr..  When 
the  2  eyes  were  then  tested  separately  no  b^vioral 
visual  defects  were  seen.  Recordings  from  the  striate 
cortex  were  normal,  except  for  a  marked  decrease  in 
the  proportion  of  binocularly  driven  cells:  instead  of 
about  80%,  only  20%  could  be  Influenced  from  the  2  eyes. 
The  cortex  appeared  normal  microscopically.  In  a  given 
penetration  there  was  a  marked  tendency  for  cells  driven 
from  a  particular  eye  to  occur  in  long  uninterrupted  se¬ 
quences.  These  res\ilts  suggest  that  the  strabismus 
caused  cells  to  shift  in  their  ocular  dominance,  a  given 
cell  coming  to  favor  mure  and  more  the  eye  that  domi¬ 
nated  it  at  birth,  ultimately  losing  all  connections  with 
the  nondominant  eye.  It  was  concluded,  that  a  lack  of 
synergy  In  the  Input  from  the  2  eyes  Is  sufficient  to 
cause  a  profound  disruption  in  the  connections  that  sub¬ 
serve  binocular  interaction.  In  2  kl‘tens  an  opaque  con¬ 
tact  occluder  was  placed  over  one  eye  one  day  and  the 
other  eye  the  next,  alternating  eyes  each  day  from  short¬ 
ly  after  birth  to  an  age  of  10  weeks.  This  kept  the  eyes 
from  working  together  without  introducing  the  possibility 
of  antagonistic  interaction  between  them.  Vision  in 
either  eye  seemed  normal.  Penetrations  in  the  striate 
cortex  gave  results  similar  to  those  obtained  in  squint 
animals. 
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COMPARIS(»I  OF  THE  EFFECTS  OF  UNILATERAL 
AND  BILATERAL  EYE  CLOSURE  ON  CCKTICAL  UNIT 
RESPONSES  IN  KITTENS,  by  T.,  N.  Wlesel  and  D.  H. 
Hubei.  [1965]  [12]p.  incl.  illus.  diagrs.  tables,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Sotentlflc  Re¬ 
search  under  AF  49(638)1443  and  National  Institutes  of 
Health)  Unclassified 

Published  in  Jour.  Neurophysiol. ,  v.  28:  1029-1040, 
Nov,  1235. 

In  3  kittens  the  lids  of  both  eyes  were  sutured  together 
shortly  after  the  time  of  normal  eye  opening,  and  the 
animals  were  raised  in  normal  surroundings  to  an  age 
of  3  months.  In  2  of  the  animals  the  responses  to  visual 
stimulation  were  observed  in  the  striate  cortex.  In 
marked  contrast  to  what  had  been  predicted  from  experi¬ 
ments  with  monocular  eye  closure,  2/3  of  cells 


responded  actively;  half  of  these  reacted  normally,  and 
half  lacked  the  normal  preference  for  specific  stimulus 
orientations,  some  showmg  no  preference  at  all.  The 
remaining  1/3  of  the  cells  were  unresponsive.  In  the 
third  kitten  an  eye  was  opened  and  vision  tested.  The 
pupillary  response  was  normal,  but  behaviorally  the 
animal  appeared  blind.  Histologically  the  lateral  genicu¬ 
late  body  showed  changes  similar  to  those  found  after 
monocular  deprivation,  but  they  occurred  throughout  all 
layers  bilaterally:  the  Nissl-stained  cells  appeared 
pale,  cross-sectional  areas  of  cell  bodies  were  reduced 
by  about  40%,  and  the  pale  substance  between  cell  nests 
was  greatly  reduced  in  volume.  There  were  no  obvious 
changes  in  retinas  or  cortex.  It  is  concluded  that  at  the 
cortical  level  the  extent  of  the  ill  effects  of  closing  one 
eye  depend  to  a  large  extent  on  whether  the  other  eye  is 
also  closed.  The  damage  produced  by  monocular  closure 
is  not,  therefore,  caused  simply  by  disuse  bui  seems  to 
depend  on  interaction  of  the  2  pathways. 
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Harvard  U.  Medical  School.  Dept,  of  Pharmacology, 
Cambridge,  Mass. 

EXTENT  OF  RECOVERY  FROM  THE  EFFECTS  OF 
VISUAL  DEPRIVATION  IN  KITTENS,  by  T.  N.  Wiesel 
and  D.  H.  Hubei.  [1965]  [13]p,  incl.  illus.  diagrs. 
tables.  (Sponsored  jointly  by  Air  Force  Office  of  Sci- 
entific  Research  under  AF  49(638)1443  and  Public 
Health  Service)  Unclassified 

Published  in  Jour.  Neurophysiol.,  v.,  28:  1060-1072, 

Nov.  1965. 

In  kittens,  monocular  or  binocular  deprivation  by  lid 
suture  lor  the  first  3  months  of  life  leads  to  virtual 
blindness,  i.iarked  morphological  changes  in  the  lateral 
geniculate  body,  and  a  severe  deterioration  of  innate 
cortical  connections.  In  7  kittens  whose  eyes  had  been 
sutured  at  birth  for  3  months,  6  unilaterally  and  one  bi¬ 
laterally,  an  attempt  was  made  to  assess  the  extent  of 
recovery  by  reopening  an  eye  and  allowLng  ihe  animals 
to  live  for  another  2-15  months.  In  2  of  the  monocular 
closures  the  deprived  eye  was  opened  and  the  normal 
eye  closed.  In  all  kittens  there  was  some  slight  behav¬ 
ioral  recovery  during  the  first  3  months,  but  the  ani¬ 
mals  remain^  severely  handicapped  and  never  learned 
to  move  freely  using  visual  cues.  There  was  no  morpho¬ 
logical  improvement  in  the  lateral  geniculate  body. 

The  impression  that  atrophy  can  develop  with  depriva¬ 
tion  beginning  at  3  months  was  confirm^.  In  monocu- 
larly  deprived  animals  a  few  cells  in  the  striate  cortex 
may  have  recovered  responses  to  stimulation  to  the 
originally  deprived  eye,  but  in  many  of  these  cells  the 
"esponses  were  abnormal.  In  the  binocularly  deprived 
kitten  there  was  a  marked  increase  in  the  proportion  of 
cells  responding  abnormally  to  the  eye  that  was  re¬ 
opened,  without  any  obvious  increase  in  the  total  num¬ 
ber  of  reUs  responding  to  that  eye  It  is  concluded  that 
the  animals'  capacity  to  recover  from  the  effects  of 
early  monocular  or  binocular  visual  deprivation,  whether 
measured  behaviorally,  morphologically,  or  in  terms  of 
single-cell  cortical  physiology,  is  severely  limited, 
even  for  recovery  periods  of  over  a  year. 
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[Harvard  U.  ]  School  oi  Dental  Medicine  [Boston,  Mass.  ] 

HYPOTHALAMIC  SECRETORY  FACTOR  FOR  ADRENO¬ 
CORTICOTROPIC  HORMONE  SF/ACTH,  by  P.  L. 
Munson.  Final  rept.  Aug.  15,  1963-Aug.  14,  1964, 

Jan.  15,  1965,  4p.  (AFOeR-65-0286)  (AF  AFOSR-63- 
405)  AO  611179  UnclassUled 

The  purpose  of  this  research  is  to  purify  the  hypothal¬ 
amic  hormone  responsible  for  the  increased  biosyn¬ 
thesis  and  secretion  of  ACTH  In  stress.  This  hormone, 
originally  named  'corticotropin  releasing  factor  (CRF)' 
by  Dr.  Murray  Saffran  of  McGill  University,  is  now  re¬ 
ferred  to  as  'hypothalamic  secretory  factor  for  ACTH 
(HSF-ACTH)'.  Because  the  only  feasible  guide  to  yield 
and  specific  activity  of  HSF-ACTH  is  a  rather  compli¬ 
cated  biological  assay  system,  the  studies  have  included 
ways  to  improve  and  simplify  the  biological  assay  for 
the  hypothalamic  secretory  factor  for  ACTH  are  based 
on  a  discovery  that  m  the  rat  anesthetized  with  pentobar¬ 
bital,  morphine  inhibits  ACTH  secretion  to  nonspecific 
stimuli  without  interfering  with  the  action  of  HSF-ACTH 
on  the  anterior  pituitary  gland. 
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Hawaii  U..  Dept,  of  Sociology,  Honolulu. 

A  MODEL  OF  THE  NEGOTIATION  PROCESS,  by  0.  J. 
Bartos.  Jan.  1965,  41p.  incl.  table,  refs.  (AFOSR- 
65-0076)  (AF  AFOSR-62-314)  AD  617887 

Unclassified 

A  mathematical  model  of  negotiation  is  described.  The 
basic  assumption  is  that  each  negotiator  always  prefers 
the  proposal  that  has  the  highest  utility  for  him,  the 
utility  being  given  by  the  product  between  payoff  and 
belief  in  'acceptability'  of  the  proposal.  The  belief  in 
acceptability  (subjective  probability)  is,  in  turn,  as¬ 
sumed  to  ctenge  with  each  speech  delivered  during  the 
session,  it  increases  wlienever  a  colleague  endorses  the 
proposal  decreases  whenever  a  colleague  fails  to  join 
others  in  endorsing  the  proposal.  It  is  shown  that  the 
model  has  some  desirable  properties;  it  implies  that  the 
most  frequently  endorsed  proposal  is  always  believed 
to  be  the  most  acceptable  proposal,  that  a  negotiator  who 
is  alone  in  endorsing  a  proposal  ultimately  stops  endors¬ 
ing  it,  that  the  negotiator  who  speaks  last  has  the  greatest 
influence,  that  the  very  first  speaker  always  endorses 
the  proposal  that  has  the  highest  payoff  for  him,  that 
concession  always  occurs  towards  the  proposal  that  has 
the  'next  highest'  payof',  and  that  a  majority  can  assure 
that  the  acceptance  of  any  proposal  that  has  non-negative 
payoff  to  everybody  is  achieved. 
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Hawaii  U.  [Dept,  of  Sociology]  Honolulu. 

CONCESSION-MAKING  IN  EXPERIMENTAL  CONDI¬ 
TIONS,  byO.  J.  Bartos.  [1965]|12lp.  incl.  dUgrs. 
tables,  refs.  (SSRI  reprint  no.  6)  (AFOSR-66-1145) 
(AF  AFOSR-62-314)  AD  640173  Unclassified 


Also  published  in  Gen.  Systems,  v.  10:  145-156,  1985. 

Perhaps  due  to  the  prominence  that  negotiation  has 
gained  as  a  means  for  settling  international  and  labor- 
management  conflicts,  an  intereA  in  negotiation  has 
been  growing  within  several  disciplines.  Numbers  of 
models  of  bargaining  and  arbitration  have  been  formu¬ 
lated  by  authors  trained  in  economics  and  mathematics; 
case  studies  of  the  actual  negotiation  process  have  been 
made  by  sociologists,  psychologists,  and  political  sci¬ 
entists;  and  experiments  in  bargaining  and  negotiation 
are  being  conducted  by  behi  vioral  scientists  of  various 
backgrounds.  The  accomplishments  of  these  efforts 
have  been  many  and  our  understanding  of  the  negotiation 
process  has  increased  considerably.  Yet,  curiously 
enough,  a  question  that  is  of  considerable  practical  im¬ 
portance  and  which  has  been  a  subject  of  some  theoreti¬ 
cal  speculation  has  not  been  approached  in  a  systematic 
fashlMi  until  recenUy;  namely,  is  making  concessions  a 
good  negotiation  strategy,  or  is  it  better  to  make  few 
if  any  concessions? 
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Hebrew  U.  (Dept,  of  Mathematics]  Jerusalem  (Israel). 

GENERALIZED  POLYNOMIAL  IDENTITIES  AND 
PIVOTAL  MONOMIALS,  by  S.  A.  Amitsur.  [1965] 

[17lp.  (AFOSR-65-1402)  (AF  EOAR-63-70)  AD  622913 

Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc. ,  v.,  114; 

516-226,  Jan."1665. 

The  classical  approach  to  the  theory  of  polynomial  iden¬ 
tities  of  a  ring  R  is  extended  to  a  more  generalized  poly¬ 
nomial  relation  of  the  form  P(x)  -  Ea,  x,  a,  . .  .a, 

*1  h  '2  k 

IT  a.  =0,  where  v  are  monomials  of  a  set  of  noo- 
'k  Tc+I  ^ 

rommutative  indeterminates  and  the  elements  a,  (  R 

X 

appear  both  as  coefficients  and  between  the  monomials 
The  main  theorem  states  that  a  primitive  ring  R 

satisfies  ?  polynomial  identity  if  and  only  if  it  is  iso¬ 
morphic  with  a  dense  ring  of  linear  transformations 
over  a  division  ring  D  which  is  finite  over  its  center, 
and  R  contains  a  linear  transformation  of  finite  rank. 
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Hebrew  U.  [Dept,  of  Mathematics]  Jerusalem  (Israel). 

ON  KERNELS,  EIGENVALUES,  AND  EIGENFUNCTIONS 
OF  OPERATORS  RELATED  TO  ELUPTIC  PR(»LEMS, 
by  S.  Agmon.  [1965]  [37]p.  incl.  refs.  (AF06R-66- 
1211)  (AF  EOAR-66-18)  AD  639175  Unclassified 

Published  in  Commun.  Pure  and  Appl.  Math. ,  v..  18: 
557^:6B3rNov.,  1965. 

An  Indirect  method  of  estimating  Green’s  kernels  is 
described.  It  yields  pointwise  estimates  which  hold 
uniformly  in  all  space  variables.  Moreover  this  method 
uses  very  little  of  the  properties  of  elliptic  differential 
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operators  and  applies  to  a  general  class  of  integral  opera¬ 
tors  which  need  not  be  connected  with  differential  prob¬ 
lems.  Furthei ,  the  formula  of  the  asymptotic  distribu¬ 
tion  of  positive  (and  of  negative)  eigenvalues  for  very 
general  selfadjoint  elliptic  problems  whose  spectrum 
may  extend  to  Infinity  on  both  sides  of  the  real  line  is 
est^llshed  using  the  derived  estinnates.  The  corre¬ 
sponding  asymptotic  results  for  the  eigenfunctions 
(spectral  function)  are  also  established. 
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Hebrew  U.  Dept,  of  Mathematics,  Jerusalem  (Israel). 

ON  SPECTRALITY  CRITERION  FOR  OPERATORS  ON  A 
OmECT  SUM  OF  HILBERT  SPACES,  by  S.  R.  Foguel. 
[1985]  (3]p.  (AF06R-66-2859)  (AF  EOAR-66-18) 

AO  844718  Unclassified 

Also  published  in  Israel  Jour..  Math. ,  v.  3:  248-250, 
bw.  IdflK 

In  a  "Spectral  Theory  for  Certain  Operators  on  a  Direct 
Sum  for  Hilbert  Spaces",  Math.  Annalen,  v.  162:  294- 
330,  1966,  N.  Dunford  gave  a  necessary  and  sufficient 
condition  for  an  operator  UP  to  be  spectral.  The  pur¬ 
pose  of  this  note  is  to  furnish  a  direct  proof  for  his 
criterion. 
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Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

ELECTRON  DENSITY  AND  IONIZATION  PHENOMENA 
IN  SHOCK  WAVES,  by  W.  Low.  Annual  summary  rept. 
Nov.  23,  1965  [njp.  (AFCI8R-66-0634)  (AF  61(052)846) 
AD  631006  Unclasslfi^ 

A  new  shock-tube  suitable  for  microwave  and  optical 
measurements  was  designed  and  manufactured.  It  was 
established  that  the  Mach  speed  behind  a  taper  section 
ending  in  an  area  change  is  close  to  that  predicted  by 
the  steady  state  theory,  provided  measurements  are 
made  far  enough  downstreams,  and  provided  viscous 
corrections  are  being  made.  However,  near  the  transi¬ 
tion  section,  large  deviations  from  the  values  predicted 
either  by  the  steady  state  or  linear  theory  are  found. 
Within  20-50  nozzle  lengths  there  are  fluctuations  in  the 
Mach  speed  which  are  only  damped  out  far  enough  down¬ 
streams.  For  the  inverse  problem  of  a  shock  flow  ii  to 
an  expanding  constriction  yielding  a  larger  area,  one 
also  finds  that  the  Mach  speed  far  enough  downstreams 
approximates  the  steady  state  theory.  However,  near 
the  transition  section  the  fluctuations  are  not  as  violent. 
The  optical  data  show  a  peculiar  intensity  dependence 
on  the  position  behind  the  shock  front. 
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Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

IDENTIFICATIONS  OF  SOLAR  ULTRAVIOLET  LINES 
RESULTING  FROM  A  STUDY  OF  THE  Arj  AND  Kj  ISO- 


ELECTRONIC  SEQUENCES,  by  U.  Feldman,  B.  S. 
Fraenkel,  and  S.  Hoory.  [1965]  [6]p.  incl.  illus.  diagr. 
tables.  (AFOSR-66-n38)  (AF  EOAR-63-62) 

AD  641444  Unclassified 

Also  published  in  Astrophys.,  Jour. ,  v.  142:  719-723, 

Aug.  iS,  1665. 

The  classification  of  the  3p^3d  level  in  Arj  isoelectromc 
spectra  and  the  interaction  between  configurations 
3p®3d*'‘*nl  and  3p*3d*‘'''*  are  discussed.  Solar  lines  of 
transitions  3p®-3p®nl,  3p®3d-3p®nl  and  3p®3d-3p  3d^ 
are  identified.  (Contractor's  abstract) 
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Hebrew  U..  Dept,  of  Physics,  Jerusalem  (Israel). 

A  METHOD  FCm  E.  P.  R.  MEASUREMENTS  OF  ORTHO¬ 
RHOMBIC  SITES  IN  A  CRYSTAL  OF  TETRAGONAL 
SYMMETRY,  by  J.  Bronstein  and  V..  Vollerra.  [1965] 
|2]p.  (AFOSR-65-2545)  (AF  EOAR-63-64)  AD  628362 

Unclassified 

Also  published  in  Phys.  Ltrs. ,  v.  16:  211-212,  June  1, 

- 

A  method  is  described  by  which  the  g-tensor  of  an 
orthorhombic  site  can  be  measured  in  case  of  a  crystal 
of  tetragonal  symmetry.  The  method  is  applicable 
only  for  ioi.s  with  Kramers  doublets  and  with  a  small  or 
no  hyperfine  interaction.  The  method  can  also  be  applied 
to  crystal  systems  of  other  symmetries. 
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Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel)., 

ELECTRON  PARAMAGNETIC  RESONANCE  OF  Eu^"^ 

IN  CaWOa,  by  J.  Bronstein  and  V.  Volterra,  [1965] 
[4]p.  incl.  tables,  refs.  (AF06R-65-2565)  (AF  EOAR- 
63-64)  AO  629232  Unclassified 

Also  published  in  Phys.  Rev.,  v.  157:  A1201-A1204, 

Feb:  15,  1965.“ 

Single  crystals  of  CaW04  doped  with  Eu*^  were  investi¬ 
gated  by  electron  paramagnetic  resonance  at  300,  77, 
20,  and  4°K.  A  spectrum  of  tetragonal  symmetry  was 
observed  and  fitted  to  the  spin  Hamiltonian  for  tetrago¬ 
nal  symmetry..  The  values  of  the  parameters  are  given 
for  300,  77,  and  20  K.  The  absolute  sign  of  the  pa¬ 
rameters  was  determined  from  observations  at  4°K. 
The  hyperfine  splitting  constants  are  A^®^  =  -34. 4  ± 

0. 5,  B*®1  =  -35. 0  ±  0.  5;  A^^S  =  -15.  5  ±  0. 3,  0^53  = 
-16.  0  i  0.  3;  all  in  10"^  cm"*. 
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Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

PARAMAGNETIC  RESONANCf  OF  RARE  EARTH  IONS 


•»244  < 


f 


I 


t. 


f 

I 


> 


f 

>' 


AIR  FORCE  SCIENTIFIC  RESEARCH 


IN  CERIUM  OWDE,  by  Y.  Koroet,  W.  Low,  and  R.  C. 
Linares.  [1965]  [2]p.  incl.  table,  refs.  (AF06R-66- 
2734)  (AF  EOAR-63-64)  AO  644133  UncUsslfled 

Also  published  in  Phys.  Ltrs. ,  v.  19;  473-474,  Dec.  1, 

mi. 

An  investigation  was  made  of  the  electron  spin  resonance 
spectra  of  Er®'^,  Yb®'*'  and  Gd®'*  which  were  present  as 
small  impurities  (less  than  0. 01%)  in  single  crystals  of 
CeO^..  The  electron  spin  resonance  spectra  were  all 
measured  at  2°K  and  290°  K  at  3  cm  wavelength.  The 
most  striking  effect  is  the  great  similarities  in  the  spec¬ 
tra  of  the  same  rare  earth  ions  in  ThO^  and  CeO^ 
despite  the  fact  that  crystal  lattice  spacings  differ  by 
about  4%. 
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[Hebrew  U.  Oept.  of  Physics,  Jerusalem  (Israel). 

QUANTUM  OSCILLATION.S  IN  THE  ULTRASONIC  AT- 
'^ENUATION  AND  MAGNETIC  SUSCEPTIBILITY  OF 
ARSENIC,  by  Y.  Shapira  and  S.  J.  Williamson.  [1965] 
[2]p.  incl.  diagrs.  (AF06R-65-0759)  (In  cooperation 
with  Massachusetts  Inst,  of  Tech. ,  Cambridge) 

(AF  EOAR-64-24)  AD  617812  UncUssified 

Also  published  in  Phys.  Ltrs. .  v.  14;  73-74,  Jan.  15, 

im - 

In  this  investigation  an  additional  major  portion  of  the 
Fermi  surface  of  arsenic  was  discovered.  The  attenua¬ 
tion  of  10  -  so  -  mc/s  longitudinal  and  shear  ultrasonic 
waves  propagated  along  the  trigonal  axis  of  ars  ^nlc  was 
measured  in  a  magnetic  field  up  to  110  kg,  and  the  dif¬ 
ferential  magnetic  susceptibility  was  observed  by  the 
audio  frequency  field  modulation  technique  with  syn¬ 
chronous  detection  in  a  magnetic  field  up  to  80  kg.  In 
both  types  of  experiments,  De  Haas- Van  Alphen  type 
oscillations  were  observed  from  which  were  noticeable 
3  sets  of  periods— a  long  period  of  the  order  of  10’5 
gauss- 1  and  2  short  periods  of  the  order  of  10-'^ 
gauss’V  One  of  the  short  periods  which  corresponds  to 
a  new  major  .oortion  of  the  Fermi  surface,  has  not  been 
observed  in  former  experiments.  The  3  periods  ar  a 
further  discussed. 
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Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

HYPERFINE  INTERACTIONS  IN  THE  GROUND  STATE 
AND  22-KEV  STATE  OF  SmH9  in  FERRIMAGNETIC 
COMPOUNDS  OF  SAMARIUM,  by  S.  Ofer,  E.  Segal  and 
others.  [1965]  [12]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-65  0760)  (In  cooperation  with  Massachusetts 
Inst,  of  Tech. ,  Cambridge)  (Sponsored  jointly  by  Ad¬ 
vanced  Research  Projects  Agency;  Air  Force  Office  of 
Scientific  Research  under  AF  EOAR-64-24,  and  [Air 
Force  Office  of  Scientific  Research],  Atomic  Energy 
Commission  and  [Olflce  of  Naval  Research]  under 
AT(30-1)2098)  AD  618352  Unclassified 


Also  published  in  Phys.  Rev. ,  v.  137;  A627-A638, 

Jan.  1ft,  1945. 

Hyperfine  interactions  In  SmFej,  SmFeOj,  Sm  metal, 
and  particularly  in  samarium  iron  garnet,  SmIG,  have 
been  studied  at  various  temperatures  using  the  MOss- 
bauer  effect  in  Sm^^*.  Large  magnetic  hyperfine  inter¬ 
actions  are  observed  in  SmIG  even  at  room  temperature, 
in  contrast  with  the  observed  Sm  sublattice  magnetiza¬ 
tion.  The  values  or  upper  limits  for  the  magnetic  hyper- 
fine  field  acting  on  Sm  nuclei  in  SmIG,  SmFe2,  and 
SmFeOg  are  given.  Experimental  results  support  an  as¬ 
signment  of  a  spin  5/2  lor  the  22-kev  level  of  Sm^^^. 

The  origin  of  the  temperature  dependence  of  the  hyper¬ 
line  fields  acting  on  Sm  nuclei  in  SmIG  is  discuss^,  in¬ 
cluding  the  effects  of  the  molecular  exchange  field  and  the 
electrostatic  crystalline  field.  Comparison  is  also  made 
with  the  theory  of  magnetization  of  Sm  sublattices.  Ex¬ 
change  effects  are  found  to  be  strong  and  dominant  at 
high  temperatures,  whereas  at  low  temperatures,  crys¬ 
talline-field  effects  are  found  to  predominate.  These 
results  are  in  fair  agreement  with  theoretical  predic¬ 
tions. 
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Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

ANOMALOUS  ISOMER  SHIFT  RATIOS  IN  Eu'®'  AND 
Eu'®®,  by  U.  AtzmonyandS.  Ofer.  [1965]  [2]p.  incl. 
diagr.  table.  (AFOSR-65-1177)  (AF  EOAR-64-24) 

AD  622772  UncUssified 

Also  published  Jn  Phys.  Ltrs. ,  v.  14;  284-285,  Feb. 

1571965: - 

Recoilless  absorption  measurements  were  nuide  with 
EU2O3,  EUSO4,  and  Eu  metal  absorbers  at  20°K  using 
the  97-kev  and  103-kev  transitions  of  Eu^^^  and  the 
21..7-kev  transition  of  Eu^^^.  Results  show  that  the 
isomer  shift  ratio  is  different  for  the  various  transi¬ 
tions.  Two  possible  expUnations  for  the  results  are 
given. 
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Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

A  STUDY  OF  CONDUCTION  ELECTRON  POLARIZA¬ 
TION  IN  FERROMAGNETIC  RARE  EARTH  METAI£ 
USING  PERTURBATION  OF  y-y  CORRELATI(»JS,  by 
S.  G.  Cohen,  N.  KapUn,  and  S.  Ofer.  [1965]  [5]p.  incl. 
diagrs.  refs.  (AF06R-65-1764)  (AF  EOAR-64-24) 

AD  626350  Unclassified 

Also  jxiblished  in  Proc.  Internat'l.  Conf.  on  Magnetism, 
Nottingham  (Gt.  Brit. )  (Sept.  7-11,  1964),  p.  432-436. 

The  effective  magnetic  fields  H^jj  at  l'^®Lu  and  ^'^’^Hf 

nuclei  within  diamagnetic  ions,  situated  as  dilute  im- 
jxirities  in  ferromagnetic  rare  earth  metals,  are  deter-, 
mined  using  the  technique  of  measuring  the  perturbation 
of  the  integral  angular  correlation  of  v-y  cascades 
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entitled  Irom  these  nuclei  as  a  lunction  of  temperature) 
both  in  the  presence  of  an  external  magnetic  field  and 
without  an  external  field.  From  these  results  it  can  be 
concluded  that  the  effective  field  in  all  cases  is  negative, 
1.  e.  opposite  to  the  magnetization,  that  the  magnitude  of 
is  ivoportional  to  the  magnetization,  at  least  in  the 

case  of  Gd  host  metal,  and  that  for  ^'^'^Hf  the  magnitude 
o'Heff  follows  very  roughly  the  magnitude  of  the  spin  S 

of  the  magnetic  host.  If  it  is  assumed  that  the  main  con¬ 
tribution  to  is  due  to  polarized  conduction  elec¬ 
trons,  it  can  be  shown  that  within  the  Kasuya-Yoslda 
model,  the  effective  s-f  exchange  interaction,  is 
negative  and  of  the  order  of  -0. 1  ev. 


1108 

Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

MOSSBAUER  EFFECT  IN  Dy^®^  IN  METALLIC  DYS¬ 
PROSIUM,  DyFe,,  AND  DyAU,  by  S.  Ofer,  M. 

Rakavy  and  othen.  [196S][6gi.  Incl.  diagrs.  tables, 
refs.  (AF06R-65'2S62)  (AF  EOAR-64-24)  AD  629236 

Unclassified 

Also  ybUshed  in  Phys.  Rev. ,  v.  138:  A241-A246, 

Apr.  9,  1965. 

The  recoiUess  absorption  spectra  ot  the  26-kev  y  rays 
from  Dyl®l™  in  Dyl*!  situated  in  Dy  metal,  DyFe2, 
and  DyAl2  were  measured  at  various  temperatures.  A 
value  of  (-825  ±  30)  mc/sec  was  found  for  the  magnetic 
hyperflne  constant  (goUnH^)  of  the  ground  state  of 

Dy^®^  in  Dy  metil  at  20”  K.  This  value  is  in  very  good 
agreement  with  the  "free-ion"  value  calculated  for  the 
Dy®*  ions  in  the  fully  magnetized  state  (J^  =  J)  from 
data  on  electron  spin  resonance  in  dilute  salts.  The  in¬ 
ternal  magnetic  field  acting  on  the  Dy  nucleus  in  DyFe2 
at  magnetic  saturation  is  (14  ±  2)%  higher  than  in  Dy 
metal.  The  magnetic  field  acting  in  DyAl2  .nagnetic 
saturation  is  the  same,  within  the  experimental  errors, 
as  in  Dy  metal.  The  ratio  of  the  magnetic  moments  of 
the  26-kev  level  and  the  ground  state  of  Dy^®^  was  found 
to  be  -1. 19  i  0.05.  An  isomeric  shift  of  (2. 5  i  0.4) 
mm/sec  was  found  between  Dy  metal  and  Dy203  ab¬ 
sorbers.  The  isomeric  shifts  of  DyAlg  and  DyFe2  ab¬ 
sorbers  relative  to  a  Dy203  absorber  were  found  to  be 
(0. 4  ±  0. 4)  mm/sec.  (Coni  factor's  abstract) 


1109 

Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

PARAMAGNETIC-RESONANCE  SPECTRUM  OF  COBALT 
ONE  PLUS  IN  SINGLE  CRYSTALS  OF  CALCIUM  OXIDE, 
byW.  Low,  and  J.  T.  Suss.  [1965]  [3]p.  incl.  tables, 
refs.  (AFOSR-66-1623)  (AF  EOAR-64-24)  AD  639531 

Unclasslf<.;d 

Also  ptiblislied  in  Phys.  Rev.,  Ltrf  ,  v.  15;  519  521, 

Sept.  i66S. 


The  paramagnetic-resonance  spectrum  of  Co^*  in  sin¬ 
gle  crystals  of  CaO  is  reported.  Details  of  this  spec¬ 
trum  are  discussed.  Effective  care  polarization  for  Co^”^ 
in  MgO  and  CaO  and  for  Nl®*  in  MgO  are  compared. 

The  care  polarization  for  Co^*  is  found  to  be  nearly  in¬ 
dependent  of  the  crystal  lost. 
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Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

DEGREE  OF  lONISATICTJ  OF  Fe  LINES  IN  THE  SOLAR 
SPECTRUM  IN  THE  RANGE  170-220  A,  by  E.  Alexander, 
U.  Feldman,  and  B.  S.  Fraenkel.  [1965]  [2]p.  incl. 
tables,  refs.  (AFOSR-65-0761)  (AF  EOAR-64-70) 

AD  617450  Unclassified 

Also  published  in  Phys.  Ltrs. ,  v..  14:  40-41,  Jan.  1, 
1965. - 

This  note  gives  a  preliminary  determination  of  degrees 
of  ionization  of  Fe  lines  in  the  spectral  range  between 
170A  and  220A,  based  on  3  methods  of  excitation.  A 
comparison  is  made  between  the  intensity  of  Fe  spectra 
on  3  pairs  of  exposures  to  determine  the  degree  of  ioni¬ 
zation  of  Fe  lines  in  this  region.  It  is  concluded  that  it 
is  highly  probable  that  a  high  percentage  of  Fe  lines 
appearing  in  the  170  -  220A  range  of  the  solar  spectrum 
originate  Irom  degrees  of  ionization  corresponding  to 
Fe  K  or  less. 


nil 


H^rew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

NEW  LINES  IN  ISOELECTRONIC  SEQUENCES  OF  AR¬ 
GON  I  FROM  V  VI  TO  Ni  XI  AND  IN  ISOELECTRONIC 
SEQUENCES  OF  POTASSIUM  I  FROM  Cr  VI  TO  Cu  XI, 
by  E.  Alexander,  U.  Feldman,  and  B.  S.  Fraenkel. 
[1965]  [4]p.  incl.  illus.  diagrs.  tables,  refs.  (AF06R- 
65-2553)  (AF  EOAR-64-70)  AD  627756 

Unclassified 

Also  publish^  in  Jour.  Opt.  Soc.  Amer. ,  v..  55:  650- 
663,  June  1965. 


A  method  of  differentiation  between  highly  ionized  spec¬ 
tra  has  enabled  extension  of  the  argon  I  isoelectronic 


sequences  of  the  v.p®4s  and  3p®5s  levels.  A  sequence  of 
3p®(®P3/2)4d  and  3p®(®Pi/2)4d  levels  is  established. 
The  potassium  I  isoelectronic  sequences  of  3p®3d-3p®nf 
transitions  are  also  extended.  Lines  of  the  followmg 
ions  are  reported:  V  VI,  Cr  VI  and  VH,  Mn  VIII,  Fe 
ITH  and  K,  Co  DC  and  X,  Nl  X  and  XI,  Cu  XI. 
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Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

3p6-3p53d  TRANSITIONS  OF  Fe  IX  AND  Ni  XI  IN  THE 
SOLAR  SPECTRUM,  by  E.  Alexander,  U.  Feldman  and 
others.  [1965]  [l  |p.  Incl.  table.  (AFOSR-65-2596) 

(AF  EOAR-64-70)  AD  629233  UnclassUied 
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Also  published  in  Nature,  v.  20S:  176,  Apr.  1965. 

I'he  strong  solar  lines  at  171. 1  and  148. 5A  were  class!' 
lied  as  the  3p^  -  Cp^3d  ^Pj  transition  ol  Fe  K  and 

Ni  XI;  the  classification  was  obtained  by  use  of  the  tech* 
nique  of  classification  between  different  degrees  of 
ionization. 
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Hebrew  U.  Dept.,  of  Psychology,  Jerusalem  (Israel). 

CORRELATES  OF  AMBIVALENCE,  RISK-TAKING  AND 
RIGIDITY,  by  A.  Minkowich.  Aug.  1,  1965,  90p.  incl. 
tables,  refs.  (Scientific  rept.  no.  11)  (AF06R-65- 
1700)  (AF  EOAR-64-21)  AD  624035  UncUssified 

Problems  of  assessing  ambivalence  and  risk-taking 
tendencies,  and  the  exploration  of  their  interrelations 
within  a  theoretical  framework  of  decision-making  be¬ 
havior  were  investigated.  An  att.^mpt  was  made  to  in¬ 
terpret  wi.hin  this  framework  the  demonstrated  relation¬ 
ships  between  ambivalence  and  risk-taking  tendencies 
and  the  following  variables;  perceptual  rigidity,  intoler¬ 
ance  of  ambiguity,  field  dependence,  dogmatism,  anxie¬ 
ty  and  socialization  experiences  during  childhood.  Am¬ 
bivalence  was  demonstrated  as  a  generalized  trait  and 
was  correlated  with  punitive  parental  socialization, 
with  anxiety,  field  dependence.  Intolerance  of  ambiguity 
and  low  risk  of  prestige.  Experimentally  induced  guilt 
resulted  in  a  decrease  of  ambivalence.  Marked  sex 
differences  were  found  for  the  relationships  of  ambiva¬ 
lence  M  ith  financial  risk  and  with  styles  and  content  sen- 
sitiviii  ;  in  binocular  resolutions. 


1114 

Hebrew  U.  Dept,  of  Sociology,  Jerusalem  (Israel). 

ROLE  BEHAVIOR  AND  SOCIAL  STRUCTURE,  by  S.  N. 
Eisenstadt,  D.  Weintraub,  and  N.  Toren.  Sept.  1965, 
69p.  (AFOSR-6S-2292)  (AF  EOAR-63-78)  AD  628236 

Unclassified 

The  major  conclusions  of  the  studies  on  role  behaviour 
and  social  structure  refer  to  the  possibility  of  differen¬ 
tial  crystallization  of  different  role-components  and  the 
conditions  under  which  successful  role-lnnovation  may 
be  found. 


1115 

(Hebrew  U.  Dept,  of  Sociology,  Jerusalem  (Israel). 

PROCESSES  OF  MODERNIZATION  AND  OF  URBAN  AND 
INDUSTRIAL  TRANSFORMATION  UNDER  CONDITIONS 
OF  STRUCTURAL  DUALITY,  by  S.  N.  Eisenstadt. 

[1965]  [ll]p,  incl  refs.  (AFOSR-65-2670)  (AF  EOAR- 
64-23)  AD  629235  Unclassified 

Presented  at  Seventh  Latin  Amer,.  Cong,  of  Sociology, 
Summer  1964. 

Also  published  in  Internat'l.  Social  Science  Council,  v.  4. 
40^-5(),  Mar"  19‘55. 


In  the  cases  analyzed,  there  tended  to  develop,  in  al¬ 
most  all  the  institutional  spheres,  a  situation  of  grow¬ 
ing  interaction  between  different  groups  and  strata,  of 
their  being  drawn  together  *1110  new  common  frame¬ 
works,  of  growing  differentiation  and  at  the  same  time 
lack  of  adequate  mechanism  to  deal  with  the  problems 
attendant  on  such  mtemal  differentiation  and  on  the 
growing  interaction  between  the  various  groups.  This 
coming  together  of  different  groups  into  common  social 
frameworks  may  have  been  intermittent  and  unequally 
distributed  between  different  groups  and  strata  of  the 
population.  But  from  all  these  points  of  view  it  is  ex¬ 
tremely  doubtful  whether  it  differed  greatly  from  de¬ 
velopments  in  other  modernizing  or  modern  societies  at 
similar  levels  of  modernization  which  were  more  suc¬ 
cessful  in  establishing  relatively  stable  institutimiai 
frameworks.  The  crucial  problem  of  these  societies 
has  been  not  a  relatively  small  extent  of  modernization 
but  rather  the  lack  of  development  of  new  institutional 
settings,  regulative  mechanism  and  normative  injunc¬ 
tions  upheld  within  strategic  areas  of  the  social  struc¬ 
ture  and  capable  of  dealing  with  the  various  problems, 
which  arose  in  all  these  spheres. 


1116 

Henri-Rousselle  Hospital.  Neurophysiological  Lab. , 

I^ris  (France). 

VISCERAL  AFFERENT  ACTIVITY  EFFECTS  (»1  BRAIN 
STEM  RETICULAR  FORMATION,  by  P.  C.  DeU.  Final 
technical  rept.  July  1,  1964'June  30,  1965.  July  1, 

1965,  14p.  (AF06R-66-0180)  (AF  EOAR-64-51) 

AD  628298  UnclassUied 

This  report  presents  the  results  obtained  from  the  fol¬ 
lowing  investigations;  (1)  Sleep- inducing  effects  medi¬ 
ated  by  visceral  vago-aortic  afferents.  Determination 
of  the  electrical  parameters  necessary  to  stimulate  se¬ 
lectively  large  size  fibers  of  the  vago-aortic  trunks  to 
provoke  at  will  signs  of  sleep.  Diameter  and  nature 
of  the  responsible  afferent  fibers.  Behavior  of  the 
Nucleus  Tractus  Solitarius  during  the  phase  of  falling 
asleep.  Evolution  of  mono-  and  poly-synaptic  reflexes 
during  the  stimulation  ' '  these  visceral  afferent  path¬ 
ways,  and  (2)  Differe>  characteristics  of  the  imme¬ 
diate  and  delayed  comp^  ent  of  reticular  responses. 

The  different  sites  of  origin  at  the  brain  stem  level  of 
these  two  components.  Significance  of  tonic  and  phasic 
reticular  activation.  Differential  oiganizatlon  of  the 
ponto-mesencephalic  reticular  formation.  (Contractor's 
abstract,  modified) 


1117 

Herner  and  Co. ,  Washington,  D.  C. 

"USE  AND  MENTION"  IN  THE  INFCSIMATION  SCI¬ 
ENCES,  by  R.  A.  Fairthorne.  [1965]  [4]p.  (AFOSR- 
«5-2289)  (AF  49(638)1427)  AD  629367  Unclassified 

Also  published  in  Proc.  Symposium  on  Education  for  In- 
formation  Science,  Warrenton,  Va.  (Sept.  7-10,  1965), 
Washington,  Spurtan  Books,  1965,  p.  9-12. 
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Th«  informatioD  sciences  study  certain  aspects  ol  the  use 
ot  language  for  certain  ends.  They  do  not  themselves 
use  language  for  these  ends;  they  only  mention  such  use. 
Many  current  confusions  and  absurdities  concerning  the 
proper,  and  possible,  scope  and  aims  of  "informational" 
devices,  processes,  and  studies  could  be  resolved  by 
distinguishing  b(  tween  tools,  their  users,  and  their  uses. 
Slovenly  use  of  the  word  "information"  to  denote,  with¬ 
out  definition,  anything  from  pieces  to  par  ‘o  increase 
of  knowledge  gravely  aggravates  these  confusions.  The 
word  is  not  only  confusing,  but  unnecessary,  for  before 
people  can  be  informed  about  anything  they  must  be  told 
or  BDtified  about  it.  Thus  the  first  task  of  information 
systems  is  "Notification, "  an  activity  that  includes  both 
"tftssemination"  and  "information  retrieval". 


Herner  and  Co. ,  Washington,  D.  C. 

S(»IE  BASIC  COMMENTS  ON  RETRIEVAL  TESTING, 
by  R.  A.  Falrthorne.  [1965]  [41p.  (AF06R-66-0414) 
(AF  49(638)1427)  AD  632181  Unclassified 

Also  published  in  Jour..  Doc. ,  v.  21;;  267-270,  Dec. 


One  should  test  only  such  performance  as  is  necessary  to 
the  aim  of  the  system.  To  define  the  aim  is  difficult, 
because  we  deal  with  essentially  social  systems.  Neces¬ 
sary,  but  not  sufficient,  conditions  can  be  established 
for  performance.  As  knowledge  grows,  so  will  the  con¬ 
ditions  known  to  be  necessary.  To  separate  aim  and 
achievement  from  the  values  of  the  aims  and  achieve¬ 
ments,  one  must  consider  them  in  terms  of  documenta¬ 
tion,  not  of  the  external  applications  or  Intentions.  What 
matter  are:  what  sort  of  documentary  entities  are  asked 
for;  how  they  are  asked  for;  how  well  the  system  supplies 
what  is  ask^  for  when  it  is  asked  for  in  these  terms.  A 
documentary  system  cannot  substitute  for  an  author  or 
reader  completely.  Some  ignorance  is  inevitable.  The 
indexer  cannot  predict  all  the  ways  an  item  may  legiti¬ 
mately  Interest  a  user,  while  the  user  cannot  know  his 
interests  beforehand  so  precisely  that  he  can  state  ex¬ 
actly  what  he  wants  and  what  he  does  not  want.  There 
are  also  the  inevitable  ambiguities  of  the  indexing  and 
request  languages  themselves. 


Hong  Kong  U.  Dept,  of  Pathology. 

CHINESE  LIVER  FLUKE- CLONORCHIS  SINENSIS,  ITS 
OCCURRENCE  IN  HONG  KONG,  by  J.  B.  Gibson,  M.  C. 
ftith,  and  T.  Sun.  [1965]  [5]p.  Incl.  illus.  diagrs.  refs. 
(AFO6R-66-0843)  (AF  AFOSR-84-683)  AO  641882 

Unclassified 

Also  published  in  tnternat'l.  Pathol. ,  v.  6.  94-98. 

Oct.  1965. 

The  life  cycle  of  Clonorcnis  sinensis  is  reviewed  and 
related  to  mechanisms  by  which  man  becomes  infected. 
The  prevalence  of  clonorchiasis  is  discussed,  also 
changes  in  incidence  since  World  War  II.  The  patho¬ 


logical  characteristics  of  clonorchiasis  and  its  im¬ 
portant  complications  are  presented,  together  with 
pathogenesis. 


Howard  U. ,  Washington,  D.  C, 

[INVESTIGATICWI  of  youth  MOTIVATION],  by  .1.  R. 
Fishman.  Final  rept.  Feb.  12,  1965,  3p.  (AFQSR- 
65-0358)  (AF  AFOER-63-I15)  Unclassified 

Hie  research  performed  under  this  grant  has  been  con¬ 
cerned  with  the  organization  and  operation  of  a  confer¬ 
ence  on  youth  and  social  action  in  the  U.  S.  and  abroad. 
At  this  conference  the  discussion  topics  included  social 
and  political  involvement  of  contemporary  American 
youth,  cross-cultural  perspectives  of  the  social  and 
historical  factors  influencing  the  actions  of  youth,  ir' 
plications  of  social  action  for  problems  of  social  pat  lol- 
ogy(e.g.  delinquency),  Civil  Rights  Movement,  social 
change  and  personality  development;  and  future  re¬ 
search  directions  and  strategies.  Thirteen  papers 
were  submitted  by  people  of  the  different  disciplines  of 
sociology,  history  and  culture,  seven  of  which  an 
introductory  summary  are  being  prepared  for  publica¬ 
tion  as  an  ^ition  of  the  Journal  of  Social  Issues, 
Winter-Spring  1965. 


Howard  U.  Dept,  of  Economics,  Washington,  D.  C. 

EXTERNAL  MILITARY  TECHNOLOGICAL  TRANSFER 
AND  STRUCTURAL  CHANGE,  by  D.  L.  Spencer.  Feb. 
1965,  30p.  incl.  tables,  refs.  (AFO6R-65-0168) 

(AF  AF06R-64-533)  AD  612169  UncUssified 

The  rapidity  of  technological  change  within  a  country  is 
functionally  related  to  a  nation's  propensity  to  borrow 
technology.  Japan,  with  a  celebrated  propensity  to 
borrow  Western  technology,  has,  in  the  post-World  War 
n  period,  again  made  impressive  gains,  based  in  large 
part  on  borrowed  technology.  The  United  States'  mili¬ 
tary  presence  in  Japan  has  been  an  important  trans¬ 
mission  belt  making  possible  much  of  this  technological 
transfer,  and  consequent  structural  change.  This  re¬ 
search  points  to  basic  conclusions  that  the  impact  of  an 
external  military  is  far  from  the  negative  image  popu¬ 
larly  conceived.  A  military  presence  endowed  with  a 
higher  technical  civilization  can  initiate  a  fillip  to  a  re¬ 
cipient  country’s  structural  evolution..  Moreover,  mili¬ 
tary  aid,  contrary  to  the  often  made  negative  contrast 
with  economic  aid,  has  long-term  dynamic  effects  in 
the  transfer  of  higher  level  technology  which  can  shift 
production  functions  significantly  over  time.  Implica¬ 
tions  of  the  United  States  military  presence  also  can 
obtain  for  other  countries  as  well,  but  with  varying 
levels  of  Intensity  depending  on  the  country's  national 
propensity  to  borrow  technology,  and  other  strategic 
factors. 
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Hughes  Research  Labs. ,  Malibu,  CalU. 

TRANSIENT  PHOTODECARBQXYLATICW  INTERMEDI¬ 
ATES,  by  J.  O.  Margerum.  [1905]  [2]p.  bid.  diagrs. 
uble.  (AF06R-65-2371)  (AF  49(638)1204)  AO  626351 

Undassilied 

Also  published  in  Jour.  Amer.  Client.,  Soc. .  v.  87: 
3^72-3773,  Aug.  20,  1965. 

A  new  type  of  excited  state  acid-base  reaction  is  de¬ 
scribed  in  which  6  different  carboxylate  ions  in  aijueous 
solutions  are  photolyzed  with  near  ultraviolet  light  and 
dissociate  efficiently  into  carbon  dioxide  and  a  carbanion. 
The  starting  compounds  all  had  nitrophenylacetate  struc¬ 
tures.  The  transient  intermediates  were  nitrophenyi- 
carbanions,  5  of  which  were  identified  by  their  absorp¬ 
tion  spectra  and  rate  of  decay  following  flash  photolysis. 
Acid-anion  structures  are  believed  to  stabilize  these  re¬ 
active  intermediates,  which  have  typical  lifetimes  of  be¬ 
tween  one  and  sixty  seconds.  Photolysis  products  were 
identified  and  corresponded  either  to  the  addition  of  a 
proton  to  the  carbanion  or  to  the  formation  of  a  bibenzyl 
type  structure.  4, 4'-l>initrobibenzyl  was  formed  in  high 
yield  from  the  photolysis  of  4-nitrophenylacetic  acid  in 
aqueous  base. 


1123 

Hughes  Research  labs. ,  Malibu,  Calif. 

ON  THE  ASYMPTOTIC  BEHAVIOR  OF  ELECTROMAG¬ 
NETIC  FIELDS  SCATTERED  FROM  CONVEX  CYLIN¬ 
DERS  NEAR  GRAZING  INCIDENCE,  by  W.  P.  Drown, 

Jr.  [1965]  [49]p.  incl.  diagrs.  refs.  (AFOSR-65-2104) 
(Bound  with  its  AF06R-65-2211;  AD  623849)  (AF  49- 
(638)1439)  AD  627713  Unclassified 

Also  published  in  Jour.  Math.  Anal,  and  Appl. ,  v.  15: 
355-385,  Aug.  T966. 

The  work  reported  in  this  paper  concerns  the  determi¬ 
nation  of  an  asymptotic  expansion  of  the  electromagnetic 
field  scattered  from  a  convex  cylinder  near  grazing  in¬ 
cidence.  A  systematic  procedure  for  the  generation  of 
such  an  expansion  is  formulated  from  the  concepts  of 
boundary  layer  theory.  The  general  form  of  mth  term 
in  the  expansion  is  derived  for  all  points  within  a  do¬ 
main  that  includes  the  immediate  vicinity  of  the  point  of 
grazing  incidence  and  the  penumbral  region  in  the  neigh¬ 
borhood  of  the  shadow  boundary..  Boundary  and  matching 
conditions  for  the  determination  of  the  unspecified  coeffi¬ 
cients  in  the  expansion  are  formulated.  Finally,  ex¬ 
plicit  representations  for  the  initial  term  in  the  expan¬ 
sion  are  given  for  all  points  within  the  transition  domain. 
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Hughes  Research  Labs. ,  Malibu,  Calif., 

DISPERSION  EFFECTS  IN  LASER  AMPLITUDES,  by 
G.  F.  Smith,  W.,  P.  Brown,  Jr. ,  and  C.  R.  Giuliano. 


Final  scientific  rept.  Oct.  1,  1964-Setlt.  30,  1965  [I05]p. 
incl.  UhiB.  diagrs.  refs.  (AF06R-65-22n)  (AF  49- 
(638)1439)  AD  623849  Unebssified 

It  has  been  shown  that  the  rytov  apfiraxiinatlon  is  se¬ 
verely  limited  in  its  applicability  to  long  distance  opti¬ 
cal  propagation  in  the  atmosphere.  A  new  and  power¬ 
ful  bou^ry  byer  calcubtional  technique  has  been  de¬ 
veloped  and  ap^led  to  the  problem  of  scattering  of  elec¬ 
tromagnetic  waves  from  convex  cylinders  near  grazing 
incidence.  MuRigigacyle  acoustic  waves  were  generated 
in  crystalline  solids  by  gbnt  pulse  ruby  bser  radbt<an; 
several  unsuccessful  attempts  were  made  to  probe  ibese 
waves  with  bragg-scattered  gas  bser  radbtion.  How¬ 
ever.  multiple  wavelength  shifts  In  stimubted  BriUouln 
scattering  from  quartz  were  observed;  it  was  estab¬ 
lished,  by  time  resolved  interferometry,  that  these 
shifts  result  from  an  iterative  process. 


1125 

Hughes  Research  Labs. ,  Malibu,  Calif. 

TIME-RESOLVED  INTERFEROMETRY  IN  STIMULATED 
BRILLOUIN  SCATTERING,  by  C.  R.  GluUano.  [1965] 
[3]p.  incl.  Ulus,  diagrs.  (AF06R-66-0544)  (Bound 
with  its  AFCI6R-65-22I1;  AD  623849)  (AF  49(638)1139) 
AD  630885  Unebssified 

Also  published  in  Appl.  Phys.  Ltrs. ,  v.,  7:  279-281, 
Nov.ri5,  li§65. 

Multiple  wavelength  shifts  in  stimulated  Srillouln  scat¬ 
tering  from  quartz  was  observed  and  it  was  demon¬ 
strated  with  time-resolved  interferometry  that  the  mul¬ 
tiple  shifts  are  due  to  an  iterative  process.  Application 
of  the  streaking  technique  combined  with  accurate  pulse 
shape  measurements  for  the  pump  light  shows  promise 
for  exact  thresholds  determination  for  stimubted 
Brillouin  scattering  and  other  nonlinear  optical  effects. 
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Hughes  Research  Labs. ,  Malibu,  Calif. 

ON  THE  VALIDITY  OF  THE  RYTOV  APPROXIMATICttI 
IN  OPTICAL  PROPAGATION  CALCULATICWS,  by  W.  P. 
Brown,  Jr.  [1965]  23p.  incl.  dbgrs.  refs.  '(Bound 
with  its  AF06R-65-2211;  AD  623849)  (AF  49(638JT?39) 

Unebssified 

The  applicability  of  the  Rytov  approximation  to  the  cal- 
cubtion  of  the  characteristics  k  optical  propagation  in 
a  weakly  inhomogeneous  random  medium  is  investi¬ 
gated.  The  condition  that  the  mean  square  value  of  the 
second  term  in  the  assocUted  perturbation  expansion  be 
smaller  than  that  of  the  first  is  adopted  as  a  criterion 
for  the  validity  of  the  Rytov  approximation.  It  is  shown 
that  there  is  a  very  severe  range  limitatjnn  on  the  valid¬ 
ity  of  the  Rytov  approximation  for  optical  propagation 
in  the  lower  portions  of  the  earth's  atmosphere.  The 
equivalence  of  the  validity  conditions  for  the  Rytov  and 
Born  appi  oximatlons  contradicts  the  statements  of 
Tat'rksi  and  Chernov  who  contend  that  the  Rytov  ap¬ 
proximation  is  superior  to  the  Born  approximation. 


a 
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B  U  conjectured  that  the  Rytov  and  Born  approxtma* 
tiona  have  the  same  dcsnain  of  validity  lor  all  y. 
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[Hull  U.  Dept,  of  Chemistry  (Ct.  Brit. ). 

KINETICS  OF  HYimOGEN-CXYGEN  AND  HYDROCAR¬ 
BON-OXYGEN  REACTIONS,  by  R.  R.  Baldwin  and 
R.  W.  Walker.  Final  rept.  Oct,  1962-June  ises,  14p. 
inc).  table,  refs.  (AF06R-6S-1909)  (AF  EQAH-63-31) 
AO  6260S9  UnclassUied 

The  research  program  is  reviewed  and  some  results 
presenfed.  Main  aspects  d  the  study  include:  (1)  the 
devehqmtent  of  computer  programs  to  interpret  the 
various  aspects  of  the  Hj-Oj  reaction;  (2)  the  effect  of 
CO  on  the  Hj-Oj  reactions;  (3)  the  oxidation  of  CH^ 
adien  small  amounts  are  added  slowly  to  Hj-Oj  mix¬ 
tures;  (4)  the  effect  of  tetramethyl  and  tetraethyl  silane 
on  the  second  limit  of  the  H2-O2  reaction;  and  (S)  the  de¬ 
composition  of  HjOj  in  the  presence  of  H2  and  CO. 
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Hull.  U.  Dept,  of  Chemistry  (Ct.  Brit. ). 

THE  USE  OF  THE  HYDROGEN-OXYGEN  REACTION 
IN  EVALUATING  VELOCITY  CONSTANTS,  by  R.  R, 
Baldwu,  0.  Jackson  and  others.  (19651  [ll]p.  incl. 
dlagrs.  tables,  refs.  [AF  EOAR-63-31]  Unclassified 


Published  in  Tenth  Symposium  (Internat'l. )  on  Combus- 
tion,  Cambridge  (Gt.  Brit. )  (Aug.  17-21,  1964), 
Pittsburgh,  Comlmstion  Inst. ,  1965,  p.  423-433. 

Studies  of  the  H2/O2  reaction  have  given  information  on 
some  of  the  reactions  of  the  radicals  H,  O,  OH,  and 
HO2  with  hydrocarbons,  CO,  and  H2O2  in  the  region  of 
500“  C.  The  inhibiting  action  of  hydrocarbons  on  the 
second  limit  has  given  Arrhenius  parameters  for  H  + 
RH  in  the  case  of  ethane,  propane,  n-  and  i-butane. 
More  restricted  information  on  the  reaction  of  O  and 
OH  with  these  hydrocarbons  is  also  obtained.  Studies 
ol  the  yields  of  CO2  and  H2O  in  slowly  reacting 
H2/CO/O2  mixtures  enables  the  ratios  koH+CO^ 
>k)H^H2  ’^Oj  Whl02.H2 

Studies  of  the  decomposition  of  H2O2  sensitized  by  H2 
give  the  relative  rates  of  OH  +  H2  and  OH  +  H2O2,  as 
well  as  the  ratio  of  the  rates  of  H  +  HgOj  =  H2O  +  OH 
and  H  +  H2O2  -  H2  +  HO2.  Study  of  the  reduction  of 
this  sensitizing  effect  by  traces  of  added  O2  enables 


the  ratio  of  the  rates  H  +  H2O2  = 
M  s  HO2  -t-  M  to  be  determined. 


•  H2  and  H  +  ^2  + 
(Contractor’s  abstract; 
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Idaho  U.  Dept,  ol  Physical  Sciences.  Moscow. 

REACTIVE  INTERMEDIATES  IN  THE  BICyCiO(3. 1. 
OjHEXYL  AND  BICYCU)(3. 1,  OjHEXYUDENE  SYS¬ 
TEMS.  I.  THE  AaD- CATALYZED  ADDITION  OF 
METHANOL  AND  ACETIC  AOD  TO  BICYCLO(2. 1.0] 
HEXENE-2,  by  P.  K.  Freeman,  M.  F.  Grosttc,  and 
F.  A.  Raymond.  (1965](7]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-1653)  (AF  AFOSR- 63-34)  AD  624369 

Unclassified 

Presented  at  meeting  of  the  Amer.  Chem.  Soc. , 

Chicago,  Ill. ,  Aug.  1964. 

Abstract  published  in  148th  Nat'l.  meebng  of  the  Amer. 
Chem.  Soc..  .‘sostracts  of  Papers,  1964,  p.  59-S. 

Also  published  in  Jour.  Org.  Chem. ,  v.  30;  771-777, 
Mar.  1965. 

Thermodynamically  controlled  acid- catalyzed  addition 
of  acetic  acid  or  methanol  to  bicyclo[3. 1. 0]hexene-2 
results  in  4-acetoxycyclohexene  or  4-methoxycyclo- 
hexene,  respectively.  Kinetically  controlled  aMtion 
of  methanol  results  in  predominantly  cis-  and  trans-2- 
methoxybicyclo{3. 1.0]hexane,  with  formation  of  small 
amounts  of  4-methoxycyclohex«;>ie.  Acid- catalyzed 
addition  of  methanol-d  to  bicyclo[3. 1. 0]hexene-2 
proceeds  ste-'eospecifically  cis  to  yield  trans-3- 
deuterlo- trans-2-methoxybicyclo(3. 1 .  Ojhexane.  (Con¬ 
tractor's  abstract) 
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Idaho  U.  Dept,  of  Physical  Sciences,  Moscow. 

REACTIVE  INTERMEDIATES  IN  THE  BICYCLO(3. 1., 
OjHEXYL  AND  BICTCLO(3. 1 .  OjHEXYLIDENE  SYS¬ 
TEMS.  n.  THE  CARBENOID  DECOMPOSITION  OF 
THE  p-TOLUENESULFONYLHYDRAZONES  OF  3- 
BICYCLOl3.1.0]HEXANONE  AND  2-BICYCLO[3. 1.0] 
HEXANONE,' by  P.  K.  Freeman  and  D  G.  Kuper. 
|1965]  |3]p.  iiirl.  tables,  refs.  (AFOSR-65-1654) 

(AF  AFOSR-63-34)  AD  624177  Unclassified 

Also  published  in  Jour.  Org.  Chem. ,  v.  30-'  1047- 
1049,  Apr.,  1965 

Sodium  methoxide  induced  decomposition  of  the  p- 
toluenesulfonylhydrazone  of  3-bicyclo[3.  l.Ojhexanone 
produces  bicyclo[3. 1.0]hexene-2,  while  sodium  meth¬ 
oxide  induced  decomposition  of  the  p-toluenesulfoiiyl- 
hydrazone  of  2-b'.cyclo(3.  l.Ojhexanone  results  in 
bicyclojS.  1. 0]hexenc-2,  1,- 3-cyrlohcxadiene,  1-hexen- 
5-yne,  1, 2,  5-hexatrienc,  and  trans-1, 3,  5-hexatrieiic. 
(Contractor's  abstract) 
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Idaho  U.  Dept,  of  Physical  Sciences,  Moscow. 

SYNTHESIS  OF  BICyCIX)|3.  2. 1  |OCTA-3,  6-DIEN-2- 


ONE:  AN  UNUSUAL  VALENCE  ISOMERISATION,  by 
P.  K.  Freeman  and  D.  G.  Kuper.  [1965]  [l|p.  (AF06R- 
65-1655)  (AF  AFOSR-63-34)  AD  624169 

Unclassified 

Also  published  in  Chem.  and  Indus.  (London),  No.  10;. 
424-425,  Mar..  1965. 

Bicyclo[J.  1.0]hex-3-ene-6-endo-carbozylic  acid 
chloride  was  treated  with  CHgNo.  Tlie  crude  endo-6- 
diazomethylcarbonyl-bicyclo|3.  l.0]hex-3-ene  formed 
was  photolyzed  in  tetrahydrofuran  (THF)  until  90%  of 
Uie  N  was  evolved.  After  THF  was  removed,  chromato¬ 
graphic  separation  gave  bicyclo{3. 2.  lJocta-3, 6-dlen-2- 
one  and  tetracyclofS.  3. 0. 0^,  6o2>  B]octan-3-one.  The 
reaction  mechanism  is  shown. 

1132 

Idaho  U.  [Dept,  of  Physical  Sciences]  Moscow,. 

CRYSTAL  GROWTH  AND  THE  REFRACTIVE  INDEX 
OF  STBONTTUM  OXIDE  (Abstract),  by  E.  F.  Sleckmann 
andG.  E.  Pynchon.  [1965]  |l]p.  (Sponsored  jolnUy  by 
Air  Force  Office  of  Scientific  Research  under  [AF 
AFOSR- 64-634]  and  Research  Corporation) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer..  Phys.  Soc. ,  Series  11,  v.,  10; 
l09,  Jan.  27,  1965.. 

Single  crystals  of  optical  quality  were  prepared  by  con¬ 
trolled  cooling  of  molten  strontium  oxide  contained  inside 
a  cylinder  of  sintered  material  prepared  from  com¬ 
mercially  available  strontium  oxide  pjwder.  The  heal 
necessary  to  melt  the  interior  of  the  cylinder  wae  ob¬ 
tained  by  passing  electrical  current  through  it.  The  re¬ 
fractive  index  c'.  three  single  crystals  was  measured  at 
several  different  wavelengths  in  the  visible  qiectrum  by 
the  method  of  minimum  deviatior,.  The  absolute  refrac¬ 
tive  index  of  these  crystals  varied  from  1.86245  i  3  x 
10'®  at  the  wavelength  6562. 82A  to  1.92585  ±  3  x  lO'® 
at  the  wavelength  4046. 56A 
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Idaho  U.  [Dept,  of  Physical  Sciences]  Moscow. 

F-CENTER  ENERGY  LEVEJ-S  AND  WAVEFUNCTIONS 
FOR  A  POINT- CHARGE  CESIUM  CHLORIDE  STRUC¬ 
TURE  (Abstract),  by  L.  F  Oden  and  E.  F.  Sieckmann. 
[1965]  [l]p.  [AF  AFOSR- 64- 634]  Unclassifiixl 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  .Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.  ,•  Series  H,'  v.  10. 

76,  Jan  2'),  1965. 

The  ground-state  and  fir.sl  excited- state  energies  and 
wavefunction.s  have  bei  ii  calculated  for  an  eleriron  bound 
to  a  negative-ion  vaiaiicy  in  a  rigid  cesium  chloride 
structure  consisting  of  point  charges  for  7  different  values 
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of  the  lattice  constant.  The  potential  energy  of  the  elec¬ 
tron  was  expanded  in  a  series  of  Kubic  harmonics,  and 
Scbrodinger's  equation  was  s^rated  by  an  eiqpansion 
of  the  wavefunction  in  a  series  of  Kubic  harmonics  of 
the  appropriate  symmetry  type.  The  resulting  simul¬ 
taneous  second- order  radial  differentia]  equations  were 
integrated  numerically  by  a  power- series  expansion. 

The  energy  difference  between  the  ground  state  and 
the  first  excited  state  was  obtained  as  a  function  of  ‘.he 
lattice  constant,  and  the  results  were  found  to  be  con¬ 
sistent  with  an  Ivey- type  formula.  A  comparison  of  re¬ 
sults  is  made  with  other  methods  of  approximation  and 
with  eiqierimental  data. 
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Idaho  U.  Dept,  of  Physical  Sciences,  Moscow. 

PHOTCXSOMERIZA'nONOFElfDO-  AND  EXO-TRI- 
CYCIX)[3.2.1.o2.4]OCTENE-6,  by  P.  K.  Freeman, 

D.  G.  Kiver,  andV.  N.  Mallikarjuna  Rao.  [1965] 

[4]p.  (APO3R-65-2042)  (AF  APOSR- 65-34) 

AD  627490  Unclassified 

Also  published  in  Tetrahedron  Ltrs. ,  No.  37:  3301- 
3d04,  Sept.  1965. 

Irradiation  of  an  ether  solution  of  exo-bicyclo[3. 2. 1. 

02,  ^]octene-6  using  unfiltered  light  from  a  450  watt 
Hanovla  high  pressure  mercury  lamp  resulted  in  a  29% 
yield  of  tetracyclo[3. 3. 0. 02i  So^i  ^joctane.  The  struc¬ 
ture  of  this  hydrocarbon  la  Identical  to  the  hydrocarbon 
produced  ^  Wolff-Kishner  reduction  of  tetracyclo[3. 3., 
0. 02i 8o4, 6]octan-3-one  as  demonstrated  by  nmr  and 
IR  spectral  comparison.  Irradiation  of  the  endo-lsomer 
under  the  same  conditions  produced  a  15%  yield  of  the 
tetracyclic  compound. 
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Idaho  U.  Dept,  of  Physical  Sciences,  Moscow.. 

TWO  NOVEL  TETRACYCLO-OCTANES,  by  P.  K. 
Freeman,  V.  N.  Mallikarjuna  Rao,  and  C.  E.  Blgam. 
[1965]  [2jp.  Incl.  dlagrs.  (APOSR- 66-0299)  (AF 
AFOSR-65  34)  AO  629852  Unclassified 

Also  published  in  Chem.  Commun. ,  No.  31:- 511-512, 
Nov.,  16,  ld65. 

A  method  is  described  for  the  generation  of  tetracyclo- 
octanes  by  way  of  appropriate  tricyclic  carbene  inter¬ 
mediates.  The  carbenoid  decomposition  of  the  p-toluene- 
sulfonylhydrazone  of  tricyclo[3. 2.  l.O^i  ®]octan-2-one 
generates,  telracyclo(3. 3. 0. 0. 2,  SqSi  T]octane(lV)  and 
tetracyclo[3. 3.0.0.2,803,  6joctane(VI).  Catalytic 
hydrogenation  of  IV  produces  trlcyclo[3, 3. 0,  o2, 7]octane; 
similar  treatment  of  VI  yields  trlcyclo[3. 3, 0. 02, *]- 
octane. 
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tlT  Research  Inst.  Technology  Center,  Chicago,  III. 
THE  SURFACE  AREA  Cl  LIQUIDS  IN  aRCULAR 


TUBES,  by  T.  A.  Erickson.  [1965]  [5]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-65-225g)  (AF  49(638)1121) 

AD  625994  Unclassifled 

Also  published  in  Jour.,  P’lys.  Chem. v.  69:  1809- 
1813,  June  1965. 

The  surface  area  of  a  liquid  in  a  c-rcular  tube  approxi¬ 
mates  to  about  2%  the  area  represented  by  an  oblate 
spheroid  that  has  the  tube  radius  and  the  meniscus  height 
as  Its  major  and  minor  semiaxes,  respectively.  Over 
much  of  their  range,  the  tables  of  Bashforth  and  Adams 
appear  to  represent  coordinates  of  an  ellipse  within 
about  4%.  (Contractor's  abstract) 
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HT  Research  (nst.  Technology  Center,  Chicago,  Ill. 

FORCED  VAPORIZA 'DON  OF  WATER,  by  T.  A. 

Erickson.  [1965]  [4]p.  incl.  diagrs.  tables,  refs. 
(APOSR- 65- 2260)  (AF  49(638)1121)  AD  625363 

Unclassifled 

Also  published  in  Humidity  and  Mixture,  Internat'l. 
Symposium  on  Humidity  and  Moisture,  Washington, 

D.  C.  (May  20-23,  1963),  ed.  by  A.  Wexler,  New  York, 
Rheinhold  Publishing  Corp. ,  v.  3:  351-354,  1965. 

The  usual  Hertz- Knudsen  relation  derived  (or  the  rate 
of  evaporation  of  pure  liquids  is  given  by  n  = 

(2’r  MRTj‘^^^(Pg-P).  The  rate  of  evaporation  is  shown 
to  be  represented  as  well,  if  not  better,  by  a  relation 
derived  from  a  classical  thermodynamic  treatment  of  the 
forced  vaporization  of  water  as  a  steady- rate  proce.<ts. 

On  the  basis  of  this  derivation,  the  mass  flow  is  de¬ 
scribed  by  the  equation  n  =  NI^  ln(P®/P).  (Contractor's 
abstract) 
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HT  Research  Inst.  Technology  Center,  Chicago,  Ill. 

THEOREM- PROVING  BY  COMPUTERS,  by  B.  Kallick. 
Final  rept.  Jan.  1,  1964-Dec.  31,  1964.  Jan.  31,  1965, 
63p.  incl.  refs.  (Rept.  no.  HTRI  H6008-5)  (AFOSR- 
65-0338)  (AF  49(638)1349)  AD  611815  Unclassified 

The  subject  is  the  development  of  efficient  theorem¬ 
proving  algorithms,  amenable  to  computer  implementa¬ 
tion,  through  the  application  of  the  theory  of  mathemati¬ 
cal  logic.  The  approach  taken  is  via  the  Herbrand  theo¬ 
rem  and  consists  in  expressing  the  theorem  as  the  nega¬ 
tion  of  a  prefix  formula  of  predicate  calculus  and  of 
finding  an  inconsistent  set  of  Instances  of  this  formula. 
The  following  problem  is  dealt  with:  in  searching  for  an 
inconsistent  set  of  Instances  and  having  already  generated 
certain  instances  of  a  formula,  how  can  the  information 
in  the  matrix  of  the  formula  be  utilized  to  determine  the 
most  appropriate  way  of  generating  the  next  instance.  In 
this  regard,  the  idea  of  eiqiresslng  the  matrix  in  disjunc¬ 
tive  normal  form  and  generating  instances  so  as  to  con¬ 
struct  inconsistent  sub-paths  is  considered  to  be  a  useful 
technique  and  worthy  of  continued  study.  A  partial  solu¬ 
tion  to  the  following  problem  is  also  obtained:  how  can 
the  information  that  a  given  disjunctive  term  of  the  matrix 
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has  figured  in  an  inconsistent  sub-path  be  utilized  to 
avoid  the  repetition  of  identical  computation  the  next 
time  that  term  is  encountered.  A  proof  procedure  is 
described  which  is  capable  of  deciAng  certain  known 
solvable  subcases  of  the  decision  problem.  It  is  con¬ 
jectured  that  the  procedure  yield  a  new  solvable  sub¬ 
case.  , 
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Illinois  U.,  [Charged  Particle  Research  Lab.  ]  Urbana. 

INVESTlGATtON  OF  THE  CHARGE- TO- MASS  RATIO 
OF  ELECTRICALLY  SPRAYED  UQUID  PARTICLES, 
by  J.  J.  Hogan  and  C.,  D.  Hendricks.  [1965]  [6jp.  Incl. 
illus.  diagrs.  tables,  refs.  (AFOSR-65-1428)  (Spon¬ 
sored  jointly  by  the  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR- 64-107  and  National  Science 
Foundation)  AD  621466  Unclassified 

Also  published  in  AIAA  Jour. ,  v.  3:  296-301.  Feb. 
1965., 

An  analysis  of  the  charge- to- mass  ratios  (specific 
charges)  of  particles  generated  by  the  electrical  atom¬ 
ization  process  is  presented.  The  study  Involves  the 
surface  energy  of  the  dispersed  system  of  particles, 
the  effects  of  space  charge  on  the  source,  and  the 
effects  of  conductivity  on  the  atomization  process.  Ex¬ 
perimental  data  are  presented  in  support  of  these  theo¬ 
ries.  It  appears  that  a  dynamic  equilibrium  is  estab¬ 
lished  by  which  the  space  charge  evaporation  rate, 
voltage  drop  across  the  liquid  meniscus,  and  surface 
energy  extremum  of  the  dispersed  system  of  particles 
act  simultaneously  to  establish  the  radius  and  specific 
charge  of  the  emitted  pardcles.  A  colloidal  suspension 
in  glycerine  is  eiqieri mentally  shown  tc  produce  parti¬ 
cles  of  high  specific  chr.rge  (400  coul/kg)  when  elec¬ 
trically  dispersed  under  appropriate  conditions. 
(Contractor's  abstract) 
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Illinois  U.  Charged  Particle  Research  Lab. ,  Urbana. 

PRODUCTION  OF  UNI  FORM- SI  ZED  LIQUID  DROP¬ 
LETS,  by  N.  R.  Llndblad  and  J.  M.  Schneider.  [1965] 
[4]p.  incl.  illus.  diagrs.  (AFOSR-6S-2496)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR- 64- 107  and  National  Science  Foundation) 

AD  626521  Unclassified 

Also  published  in  Jour.,  Sclent.  Instr. ,  v.  42:  635-638, 
Aug.  1965. 

A  method  for  producing  a  stream  of  uniform- sized 
liquid  droplets  and  Individual  droplets  is  discussed  in 
detail.  The  method  is  based  on  the  principle  that  a 
cylinder  of  liquid  (jet)  is  dynamically  unstable  under 
the  action  of  surface  tension.  When  a  capillary  wave  of 
a  prescribed  wavelength  is  applied  to  the  jet,  the  jet 
will  disintegrate  into  a  stream  of  uniform-sized  drop¬ 
lets.  Since  the  droplet  size  depends  on  the  capillary 
tube  through  which  the  liquid  flows,  the  size  can  be 
easily  varied.  A  piezoelectric  transducer  is  used  to 
produce  the  capillary  wave  on  the  jet.  The  apparatus 


will  produce  droplets  in  a  range  between  2S  and  350p  m 
in  radios.  The  method  is  unique  in  that  the  droplet  size 
can  be  precisely  controUed  and  individual  droplets  can 
be  produced  at  wiU.  (Contractor's  abstract) 
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Illinois  U.  Charged  Particle  Research  Lab. ,  Urbana. 

AN  APPARATUS  TO  STUDY  THE  COLUSION  AND 
COALESCENCE  OF  UQUID  AEROSOLS,  by  J.  M. 
Schneider,  N.  R.  Llndblad,  and  C.  D.  Hendricks. 

[1963]  (7]p.  incl.  iUus.  diagrs.  (AFOSR-6S-2498) 
(l^onsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-64-107  and  National  Science 
Foundation)  AD  628451  Unclassified 

Also  published  in  Jour.  Colloid  Sci.,  v.,  20:  610-616, 
Aug.  1965. 

An  apjiaratus  used  to  study  coUlsion  and  coalescence  of 
liquid  aerosols  and  some  of  the  physical  quantities  en¬ 
hancing  or  hindering  these  processes  is  described.  The 
relative  trajectories,  common,  and  coalescence  of  2 
oppositely  charged  water  droplets  are  shown  lor  the 
droplets  approaching  at  right  angles.  The  drc^Iets  were 
06  u  and  79  u  in  radius  and  had  velocities  at  imjiact  of 
330  cm/sec  and  110  cm/sec,  respectively.  It  was  found 
extremely  difficult  to  make  the  2  droplets  collide  when 
both  were  highly  charged  with  the  same  sign  of  charge. 
However,  droplets  highly  charged  with  the  opposite  sign 
of  charge  had  a  high  collision  rate.  (Contractor's  ab¬ 
stract) 
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Illinois  U.  [Charged  Particle  Res^'  .ch  Lab.  ]  Urbana. 

CHARGED  COLLOIDAL  SIZED  PARTICLES  FOR 
PROPULSION  (Abstract),  by  C.  D.  Hendricks.  [1965] 
[l]p.  (Bound  with  its  AFOSR- 65- 1266;  AD  622527) 

(AF  AFOSR- 64-107)  UncUssified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 

Calif. ,  Apr.,  29-30,  1965. 

A  statement  of  the  general  worth  and  competitive  state 
of  colloid  propulsion  is  presented.  A  short  summary 
of  the  various  methods  of  producing  colloids  for  propul¬ 
sion  is  given.  The  conclusions  reached  are-  (1)  colloid 
propulsion  has  a  useful  part  to  play  in  the  overall  elec¬ 
tric  propulsion  f'eld  if  beams  of  particles  can  be  pro¬ 
duced;  (2)  the  most  promising  beam  production  tech¬ 
nique  appears  to  be  electrical  spraying  through  capil¬ 
laries.  Eiqierimentally  obtained  curves  of  specific 
charge  as  a  function  of  various  parameters  in  a  capillary 
spraying  system  are  presented.  The  parameters  of 
interest  are  field  strength  at  the  capillary  tip,  liquid 
density,  conductivity,  surface  tension,  and  mass  flow 
rate.  The  results  of  a  study  of  electrokinetlc  pumping 
of  insulating  liquids  are  also  presented.  Fumps  of  this 
type  contain  no  mechanical  impellers  or  moving  parts 
other  than  the  pumped  liquid.  Aerospace  applications  of 
such  pumps  are  discussed  and  some  limitations  are 
pointed  out. 


■>  253  -- 


AIR  FORCE  SaENTIFIC  RESEARCH 


1143 

lUtnois  U.  [Charged  Particle  Research  Lab.  ]  Urbana. 

STIMULATED  CATHODO- LUMINESCENCE  IN  n-TYPE 
GaAsAT77°K,  by  P.  D.  Coleman  and  G.  E.  Bennett. 
[196S]  [l)p.  incl.  iUus.  (AFOSR-65-20S9)  (S^nsored 
jointly  by  [Air  Force  Office  of  Scientific  Research  under 
AF  AF06R- 65*272]  and  Wright  Patterson  Air  Force 
Base)  AD  627726  Unclasslfled 

Also  published  in  Proc.  IEEE.  v.  53;  419-420.  Aar. 

1555  ;  ™ - 

Lasing  behavior  was  observed  in  Te  doped  (3  x  10^ 
dopants/cc)  GnAs  under  electron  beam  excitation.  A 
0-50  kv  space-charge  limited  electron  gun  supplied  the 
electron  beam  in  the  form  of  one  u  sec  pulses.  Below 
threshold  the  peak  of  fluorescence  remained  at  8260A 
and  exhibited  a  2. 3  power  dependence  on  the  peak  elec¬ 
tron  beam  power.  At  threshold  an  Increment  in  the 
beam  power  caused  a  50- ns  pulse  of  light  to  grow  to  10 
ttmes  the  previous  fluorescent  light  level. 
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Illinois  U.:  Coordinated  Science  Lab. ,  Urbana. 

GENERATION  Of  TREES  WITHOUT  DUPUCATIONS, 
by  W.  Mayeda  and  S.  Seshu.  [1965]  [S]p.  incl.  diagrs. 
(AFOSR-65-1970)  (AF  49(638)1383)  AD  626300 

Unclassified 

Also  published  in  IEEE  Trans.  Circuit  Theory,  v.  CT- 
li:  ISl-lSS,  June  1965. 

Recent  emphasis  on  the  use  of  electronic  digital  com¬ 
puters  has  focused  attention  on  a  number  of  practical 
problems  which  were  hitherto  treated  on  an  'existence' 
basis.  One  problem  which  arises  in  computer  analysis 
of  electrical  networks  is  the  listing  of  all  trees  in  the 
network.  Any  practically  'iseful  scheme  must  find  all 
the  trees  of  the  network  without  generating  diytlicates 
(for  practical  networks  the  number  of  trees  exceeds  the 
fhst  memory  of  any  computer  and,  hence,  i  ws  down 
search  for  duplicates).  Also,  the  trees  mubi  be  gen¬ 
erated  by  replacement  of  one  branch  at  a  time  in  order 
to  keep  track  of  signs  (for  active  network  analysts).  A 
practical  procedure  satisfying  these  conditions  is  pre¬ 
sented.  (Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

ON  CERTAIN  RELAXATION  OSHLLATIO.NS;  ASYMP- 
TO'nC  SOLU'nONS,  by  P.  J.  Ponzo  and  N.  Wax.  (19f5j 
[27]p.  incl.  diagrs.  (AP02R-66-0038)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-65-931  and  [Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research]  under  DA  28-043- AMC-00Q73(E)) 

AD  640924  Unclassified 

Also  published  in  Jour.  Soc.  Indus,  and  Aopl.  Math. . 
~n;7C'7«fi,Sept.  1965. 


Various  geometrical  and  analytical  methods  have  been 
used  to  determine  the  existence  of  a  stable  periodic 
solution  of  the  generalized  Lienard  ^uation.  Work  was 
done  in  both  the  scaled  phase  and  Lienard  planes. 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

PHOPER'nES  OF  LOSSY  COMMUNlCA’nON  NETS,  by 
W.  Mayeda  and  M.  E.  Van  Valkenburg.  [1965]  6p.  incl. 
(fiagrs.  (APOSR- 66-0245)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
65-931  [Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research] 
under  DA  28-043-AMC-00073(E))  AD  640930 

Unclassified 

Also  published  in  IEEE  Trans.  Circuit  Theory,  v.  CT- 
12;  334-338,  Sept.  1965., 

A  communication  net  is  considered  in  which  the  edges 
are  lossy  in  the  sense  that  flow  through  the  edge  is 
attenuated.  Such  a  model  describes  many  power  or  in¬ 
formation  transmission  systems.  The  classical  prob¬ 
lem  for  such  a  net  is  that  of  maximizing  the  flow  from  a 
source  to  a  sink.  The  solution  to  the  problem  for  the 
lossless  case  is  well  known;  the  lossy  case  has  been 
considered  only  recently  by  Fujisawa.  In  determining 
properties  of  the  los.sy  communication  nets,  a  saturated 
edge  is  defined  as  one  in  which  the  edge  flow  is  equal  to 
the  capacity  of  that  edge.  The  concept  of  the  saturated 
cut  set  is  Introduced  to  obtain  relationships  that  must 
be  satisfied  by  the  terminal  capacities.  is  the 
source  terminal  capacity  (maximum  flow  at  the  source 
vertex  to  receive  ma^dmum  flow  at  q)  and^p^  is  the  sink 
terminal  capacity  (maximum  flow  that  can  be  received 
at  q  when  the  maximum  flow  is  sent  from  p  to  q)  then 
ilj  ^  Ikj  arfij  >  Tjij,  for  any  vertices  1,  j,  and  k.  The 
property  analogous  to  the  S- submatrix  property  in  the 
lossless  case  is  also  obtained.  All  results  given  reduce 
to  known  results  when  the  loss  of  every  edge  becomes 
zero.  This  includes  the  maximum  flow- minimum  cut 
theory  of  Ford  and  Fulkerson,  which  is  applicable  only 
in  the  lossless  case.  (Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. Uibana. 

SYNTHESIS  OF  INTERCONNECTED  LINEAR  TIME- 
VARYING  SYSTEMS,  by  W.  R.  Perkins.  [1965]  [3]p. 
incl.  refs.  (AFOSR-6^0391)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR-65- 
931  and  Air  Force  Office  of  Scientific  Research,  [Army 
Research  Office  (Durham)],  and  Office  of  Naval  Research 
under  DA  28-043-AMC-00073(E))  AD  640927 

Unclasslfled 

Also  published  in  Proc.  Na.’l.  Electronics  Conf. v.  21;. 


The  development  of  general  analysis  and  synthesis 
methods  for  linear,  time- varying  systems  has  proved 
to  be  very  challenging.  The  major  difficulty  is  that  most 
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ttme- varying  dilferential  equations  cannot  be  solved  In 
closed  form  analytically.  Recently  an  approach  based 
on  an  operator  algebra  has  been  introduced  by  Stubberud. 
This  method  does  not  require  differential  equation  solu- 
tion,  and  permits  synthesis  of  a  class  of  control  sys¬ 
tems.  The  main  difficuliy  is  the  considerable  labor 
involved  in  manipulating  the  time- varying  operators. 

The  purpose  of  this  paper  is  to  develop  a  simple  state- 
variable  method  that  is  useful  in  the  synthesis  of  time- 
varying  systems,  and  that  requires  neither  the  solution 
of  (hfferential  equations  nor  the  manipulation  of  time- 
varying  operators.  (Contractor's  abstract) 


1148 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

GENERA 'nON  OF  DIRECTED  TREES,  2- TREES 
AND  PATHS  WITHOUT  DUPLICATION,  by  A.  Paul,  Jr. 
Jan.  1965,  44p.  incl.  diagrs.  refs.  (Rept  no.  R-241) 
(AFOSR-65-OK9)  (Sponsored  lotntly  by  Air  Force 
Office  of  Scientific  Research,  [Army  Research  Office 
(Durham)],  and  Office  of  Naval  Research  under  DA  28- 
043-AMC-00073(E))  AO  610149  Unclassified 

The  increasing  number  of  applications  of  graph  theory 
to  the  solution  of  problems  in  many  fields  make  it 
desirable  to  have  available  complete  knowledge  of  the 
properties  of  these  graphs.  Since  many  problems  in 
electrical  networks,  switching  circuits,  and  communica¬ 
tion  nets  can  be  formulated  in  terms  of  directed  graphs, 
it  is  appropriate  to  study  their  properties.  In  this 
paper,  procedures  are  developed  for  generating  the 
directed  trees,  2- trees  and  paths  of  a  directed  graph. 
Unlike  other  methods  for  generating  these  subgraphs, 
the  procedures  developed  here  avoid  generating  duplicate 
elements  thus  they  eliminate  the  necessity  of  repeated 
search  to  select  a  complete  set  of  elements.  Proofs  are 
given  to  verify  that  all  elements  of  the  set  of  directed 
trees,  2- trees  or  paths  are  generated  and  that  no  dupli¬ 
cate  elements  occur.  Examples  are  gtven  to  Illustrate 
the  procedures  in  detail.  The  procedures  are  amenable 
to  digital  computer  appltcatton.  (Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

ON  MINIMAL- VARIANCE  CONTROL  OF  LINEAR 
SYSTEMS  WITH  QUADRA'DC  LOSS,  by  M.  K.  Sain. 

Jan.  1965,  45p.  incl.  diagrs.  refs.  (Rept.  no.  R-240) 
(AFOSR-65-0541)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  DA  28- 
043-AMC-00073(E))  AD  610776  Unclassified 

The  problem  of  minimizing  the  variance  of  a  quadrr.tic 
performance  index,  in  the  presence  of  control  not'- 
whose  properties  are  known  a  priori,  has  been  stuoied 
for  linear,  constant  systems  with  open-loop  control. 

The  expected  value  of  the  performance  index  is  con¬ 
straint  to  be  a  positive  number,  which  cannot  be  less 
than  the  optimal  mean  index  when  variance  is  free. 
Solution  is  by  means  of  the  calculus  of  variations,  which 
is  applied  to  an  equivalent  noise-free  problem.  The 
necessary  (Euler)  equations  are  Integro-dlfferential  and 


have  a  kernel  matrix  derived  from  output  correlation 
functions.  In  general,  these  equations  contain  a  forcing 
vector  which  dq>eiMls  upon  the  third- moment  prcq>erties 
of  the  noise  process.  For  systems  in  which  the  state 
vector  can  be  chosen  as  the  output,  the  existence  of  an 
inverse  for  the  kernel  matrix  can  be  related  to  the  total 
state  controllability  of  an  equivalent  linear,  noise-free 
plant  which  incorporates  statistical  data  from  the  dis¬ 
turbance  process.  A  maxlmura  estimate  for  the  number 
of  eigenvalues  is  given,  and  is  refined  for  the  special 
case  of  single-input,  state-output  control.  Necessary 
and  sufficient  conditions  for  a  unique  solution  can  be 
found  in  specific  examples.  (Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  lab. ,  Urbana. 

OP'nMUM  CONTROL  OF  UNEAR  SYSTEMS  WITH 
‘DME  LAGS,  by  G.  S.  lahim.  Jan.  1965,  39p.  incl. 
(hagrs.  refs.  (Rept.  no.  R-242)  (AFOSR-65-0542) 
(^nsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)1383,  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  DA  28-043-AMC-00073 
(E))  AD  610777  Unclassified 

The  problem  ot  opKmai  control  of  a  system  governed 
by  linear  differential- difference  equafions  with  constant 
confidents  is  studied.  The  performance  index  is  the 
integrated  square  error  plus  weighted  control  and  the 
final  time  is  infinite.  An  important  question  that  arises 
in  the  study  of  the  optimization  problem  is  the  existence 
of  the  optimal  solution.  In  the  case  of  dynamic  systems 
governed  by  ordinary  linear  differential  equations  it  is 
known  that  the  existence  of  the  optimal  solution  is  related 
to  the  concept  of  controllability.  The  controllability 
conditions  for  such  systems  are  also  kiwwn.  In  this  thesis 
the  necessary  and  sufficient  conditions  for  complete 
controllability  of  a  system  of  linear  differential-difference 
equations  with  constant  coefficients  are  esfatblished. 

For  single  liput  systems,  with  the  help  of  these  condi¬ 
tions,  the  optimal  control  problem  is  related  to  classical 
frequency  domain  problem  of  improving  the  sensitivity 
of  the  overall  system  with  reqtect  to  parameter  varia¬ 
tions.  In  order  to  extend  the  relation  between  the 
(^timlzatton  problem  and  the  sensitivity  improvement 
for  midtiple  input  systems,  a  sensitivity  matrix  is  de¬ 
fined  and  its  relationship  with  optimization  is  established. 
(Contractor's  abstract) 
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lUinois  U.  Coordinated  Science  Lab. ,  Urbana. 

AN  ALGEBRAIC  STUDY  OF  SHOCK  STRUCTURE,  by 
B.  L.  Hicks  and  S.  M.  Yen.  Feb.  1965  ,  23p.  tncl. 
diagrs.  table.  (Rept.  no.  R-244)  (AFOSR- 65-0543) 
(Sponsored  Jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  DA  28-043- AMC-00073(E)) 

AD  457806  Unclassified 

Far  up-  and  downstream  of  a  shock  front  the  structure 
of  a  shock  must  conform  to  the  Navier-Stokes  equations. 
At  these  boundaries,  therefore,  the  viscosity 
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coefftclentTi  ud  PiandU  number  Fr  moat  have  vmloea 
appropriate  to  the  medium  and  the  condltlona  there.  For 
a  monatomic  gaa,  Pr  muat  equal  8/9,  and  the  derivativea 
ot  t  (the  lateral  temperature)  and  of  dn/dx  (the  denaity 
gradenQ  are  calculable.  We  can  uae  theae  comfitiona 
to  teat  tte  accuracy  of  various  theoretical  ahock  atruc- 
turea  propoaed  and  to  find  approximate  macroacopic 
propertiea  of  ahock  atrocturea  for  any  monatomic  gaa 
without  aolvtng  the  Boltzmann  equation.  We  have  de¬ 
veloped  the  correaponding  first  order  theory  in  algebraic 
form  by  modifying  the  Mott-Smith  eiqiresslons  for 
and  dq/dx  in  a  simple  t  ay  such  tha;  the  modified  ''unc¬ 
tions  will  satisfy  the  auxiliary  conditions  and  'rill  th'is 
agree  with  the  known  transport  characteristics  of  mo.v- 
atomic  gases.  By  using  the  number  density  ii  as  the 
independent  variable,  we  are  able  to  find  the  macroscopic 
shock  structure  on  the  basis  of  given  asymptotic  values 
of  Pr  alone,  while  the  spatial  distrlbutioa  of  p.-operties 
depends  on  both  Pr  and  p .  Comparisons  are  presented 
of  the  shock  structures  for  monatomic  gases  calculated 
according  to  the  first  order  algebraic  theory,  Mott- 
Smith,  and  Navier- Stokes.  The  Hrst  order  theory  re¬ 
produces  the  Navier-Stokes  results  in  the  low  Mach 
number  range  and  supplies  a  simple  representation  of 
the  Navier-Stokes  motel.  At  hi^  Mach  number,  the 
correction  of  the  properties  to  the  Mott-Smith  model 
amount  to  at  most  less  than  20%  of  stress  r/pj  or  of  the 
heat  flux  q.  The  shock  thickness  is  much  smaller  than 
Camac's  experimental  value  for  argon.  A  second  order 
calculation  may  be  made  by  Including  as  an  additional 
condition  the  matching  of  any  experimentally  determined 
shock  thickness.  As  an  example  calculations  are  given 
for  argon.  (Contractor's  abstract) 
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TRANSIENT  RESPONSES  OF  BUTTERWORTH  AND 
CHEBYSHEV  FILTER  NETWORKS,  by  G.  Kishi.  Feb. 
1965,  39p.  incL.  dUgrs.  (Rept.  no.  R-194)  (AFOSR- 
65-0891)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)1383,  (hlr  Force 
Office  of  ScientiRc  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Rer^a’  ch]  under 
DA  28-043-AMC-00073(E))  AD  «S8645  UncUsslfied 

Transient  responses  of  the  Butterworth  and  the 
Chebyshev  filter  networks  are  calculated  fur  both  sud¬ 
denly  impressed  and  suddenly  removed  sinusoidal  input 
signals  with  angular  frequency  The  transient  re¬ 
sponses  of  these  networks  are  treated  in  terms  of  the 
in-phase  and  the  quadrature  components,  and  these  func¬ 
tions  together  with  envelope  functions  are  presented 
under  the  assumption  of  narrow  bandwidth  for  the 
following  cases:  (1)  For  the  n-th  degree  Butterworth 
Alter  networks  with  mid-band  angular  frequency  wg  and 
half-power  (or  3db)  transmission  band  wg  i  ui,,  the 
cases  of  n  =  3  to  7,  cq.  =  ug  and  the  cases  of  n  =  3  to  5, 
(uc  -  aig)/ut)  °  0. 2,  0.4,  0.6,  0.8,  1.0,  and  half- gain 
points.  (2)  For  the  n-th  degree  Chebyshev  ALer  networks 
with  mid-band  angular  frequency  uig  and  Apdb  trans¬ 
mission  band  uiq  t  iq,,  the  cases  of  n  =  3  to  7,  ut;  -  uig , 
and  An  =0.01,  0.03,  0.1,  0.3,  Idb,  and  the  cases  of 
n  =  3  m  5,  An  =  0. 03db  and  (lOj  -  wg)/ttii,  =  0. 2,  0. 4,  0. 6, 
0.8,  1.0. 
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ANALYSIS  AND  SYNTHESIS  OF  LOSSY  COMMUNICA- 
'nON  NETS,  by  K.  Onaga.  Mar.  1965,  59p.  incl. 
diagrs.  refs.  (Rept.  no.  R-24S)  (AF06R-65-0892) 
(Sponsored  jointly  by  Air  Force  Office  of  ScienHAc  Re¬ 
search  under  AF  49(638)1383  and  [Air  Force  Office  of 
ScientUlc  Research,  Army  Research  Office  (Durham), 
and  OfAce  of  Naval  Research]  under  DA  28-043- AMC- 
00073(E))  AO  467234  UncUsslAed 

The  property  of  opAmum  maximum  flows  in  lossy  com- 
municaAon  nets  is  invesAgated.  A  lossy  communication 
net  is  a  weighted  linear  graph  in  which  an  edge  capacity, 
C,  and  an  eff.clency  factor,  p,  are  associated  with  each 
edge.  The  flow  through  an  edge  is  limited  by  its  edge 
capacity,  and  the  How,  fi,  entering  an  edge  capacity, 
and  the  flow,  i),  entering  an  edge  suffers  a  loss  of 
(1-p)  pin  passing  through  the  edge  so  that  only  the 
amount  p  emerges  from  the  other  end  of  the  edge.  A 
basic  saturated  cut  set  (BSC)  of  an  opAmum  maximum 
Aow  (most  economical  maximum  flow)  is  characterized 
in  terms  of  a  transfer  inclusion  relation.  Based  on  this 
character! zaAon,  a  method  of  locaAng  the  BSC's  of  the 
opAmum  maximum  flows  is  developed.  Decomposition 
of  an  opAmum  maximum  flow  into  optimum  semi- flows 
with  reqiect  to  a  basic  saturated  cut  set  reduces  the 
task  of  flow  assignment.  The  properAes  of  sending  ter¬ 
minal  capacity  matrices,  T,  and  receiving  terminal 
capacity  matrices,  T,  of  a  lossy  net  are  studied  in  terms 
of  principal  parAAoning^  SynUiesls  procedures  lor  lossy 
M-tree  nets  from  given  T  or  T  matrices  are  developed. 
The  success  of  these  methods  is  due  to  the  fact  tliat  a 
U-tree  net  has  a  single  path  between  any  pair  of  nodes. 
(Contractor's  abstract) 
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RUBIDIUM  SPIN  RELAXA’nON  IN  THE  RARE  CASES: 

A  STUDY  UNDER  ULTRACLEAN  CONDmONS,  by  F. 

A.  Franz.  Feb.  1965,  34p.  incl.  diagrs.  tables,  refs. 
(Rept.  no.  R-246)  (APOSR-65-0893)  (Sponsored  jointly 
by  [Air  Force  OfAce  of  ScienAAc  Research,  Army  Re¬ 
search  OfAce  (Durham),  and  Office  of  Naval  Research] 
under  DA  28-043-AMC-00073(E))  AD  458872 

Unclass'.Aed 

Also  published  in  Phys.  Rev.,  v.  139:  A603-A611,  Aug. 

196r.  - 

The  spin  relaxaAon  of  an  optically  pumped  rubidium 
vapor  induced  by  rubidium- rare  gas  atomic  collisions 
has  been  InvesAgated  in  an  ultraclean  environment.  The 
experiment  was  performed  under  conditions  such  that 
the  parAal  pressure  of  non- rare  g.ts  impurtUef  was  less 
than  1  X  lO'B  Torr,  and  that  the  Ame  between  Rb-Rb 
spin  exchange  collisions  was  short  compared  to  the  spin 
relaxaAon  Ame.  The  cross  secAons  for  disorientaAon 
of  rubidium  were  found  to  be  considerably  smaller  than 
previously  reported  values.  This  tact  is  attributed  pri¬ 
marily  to  the  low  degree  of  impurity  contaminaAon  in 
the  present  work.  When  compared  to  already  exisAng 
values  for  cesium  and  sodium,  it  is  seen  that  the 
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diDorientation  cross  sections  of  these  3  alkali  metats 
have  a  remarkably  similar  dependence  on  buffer  gas 
atomic  number..  The  new  ejqperimental  values  are  also 
compared  to  recent  theoreti<^  calculations. 
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A  DYNAMIC  PROGRAMMING  OP  OPTIMUM  FLOWS 
IN  LOSSY  COMOTNICATTON  NETS,  by  K.  Ona^s.  Mar. 
1965  [19jp.  incl.  diagrs.  table.  (R^t.  no.  R-247) 
(AFOSR>65-0894)  I^nsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1383,  and 
(Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research] 
under  DA  28-043-AMC-00073(E))  AD  459639 

Unclassified 

A  flow  V  with  the  sending  flow  value  t  at  the  source  and 
the  receiving  flow  value  t  at  the  sink  is  said  to  be 
optimum  tf  there  is  no  flow  which  has  less  sending  flow 
value  than!  while  having  the  same  receiving  value  t^. 

A  necessary  and  sufficient  condition  of  optimality  is  ob¬ 
tained.  Based  on  this  characterization  a  dynamic 
programming  of  optimum  flows  in  a  lossy  communica¬ 
tion  net  is  devised  and  demonstrated  by  an  example. 
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RESEARCH  IN  IJETWORK,  LINEAR  GRAPH  AND 
COMMUNICATION  NET  THEORIES  IN  JAPAN,  by  W. 
Mayeda.  Mar.,  1965,  lOp.  (Rept.  no.  R-248'  (AFOSR- 
65-0895)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)1383,  and  [Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
DA  28-043-AMC-00073(E))  AD  460353  Unclassified 

This  report  introduces  some  research  groups  in  Japan 
that  are  in  the  fields  of  network,  linear  graph  and  com¬ 
munication  net  theories.  In  the  Hokkaido  and  the  Tohoku 
Universities,  the  groups  are  researching  the  synthesis 
of  networks  consisting  of  n-wlre  lines.  In  the  Yamagata 
University,  analysis  of  electrical  networks  by  linear 
graphs  is  studied.  In  the  Tokyo  Institute  of  Technology, 
network  synthesis  is  very  active.  Communication  nets 
are  studl^  1  the  Electricrl  Communication  Laboratory 
and  the  Elec  .  otechnical  Laboratory..  The  filter  design 
group  is  active  in  the  Nippon  Electric  Co.  Network 
theory  is  a  very  popular  research  subject  in  the  Osaka 
University  and  the  Kyushu  University.  (Contractor's 
abstract) 
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PHOTO  CURRENT  SUPPMSSOR  GAUGE  DEVELOP¬ 
MENT,  by  W.  L.  Schuemann.  Final  rept.  Mar.  1965 
121]p.  incl.  diagrs.  (Rept.  no.  R-249)  (AFOSR-65- 
0896)  (Sponsored  jointly  by  [Air  Fore  j  Office  of  Scien¬ 


tific  Research,  Army  Research  Office  (Durham),  and 
OHice  of  Naval  Research]  under  DA  28-043- AMC- 
00073(E))  AO  460535  Unclassified 

A  type  of  iomzation  (piuge  called  the  photo  current  siv- 
pressor  ^uge  has  been  developed  at  the  Coordinated 
Science  Laboratory  of  the  University  of  lUtnots  diiring 
the  past  3  yr.  This  gauge  is  capable  of  effectively  stq»- 
presstng  the  photoelectric  current  (x-ray  ri<rrent)  from 
the  ion  collector,  thereby  considerably  extending  the 
range  of  ionization-type  gauges.  Simple  stqtpressor 
gauges  have  a  limitation  similar  to  the  x-ray  limit  of 
the  Bayard-Alpert  ^uge  ‘  ’  x  10"f3  Torr.  Slightly 
more  complicated  suppressor  gauges  probably  would 
not  be  limited  by  an  x-ray  effect  above  1  x  10*13  Xorr, 
though  this  has  not  been  experimentally  verified.  These 
gauges  have  a  higher  sensitivity  than  typical  Inverted 
gauges,  are  only  slightly  more  complicated,  and  can 
use  the  same  power  supplies  and  electrometers. 
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DIELECTRIC  PHOPER’nES  OF  A  WEAKLY  TURBU¬ 
LENT  PLASMA,  by  Y.  H.  Ichikawa.  Apr.  1965,  23p. 
incl.  diagrs.  (Rept.  no.  R-251)  (AFOSR-65-1142) 
(%)onsored  jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Itosearch  Office  (Durham),  and  Office 
of  Naval  Research]  under  DA  28-043-AMC-00073(E)) 

AD  462330  Unclassified 

Presented  at  meeting  of  the  Amer.,  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965., 

Abstract  published  in  Bull.  Amcr.  Phys.  Soc. ,  Series 
n.  V.  10:  5237  1965. 

Generalization  of  the  Herring- Yoshikawa  theory  has 
been  developed  to  take  into  account  the  dynamical  effect 
of  turbulent  fluctuation  on  the  dielectric  properties  of 
weakly  turbulent  plasma  According  to  the  hydrody¬ 
namic  description  of  electron  plasma,  the  turbulent 
fluctuation  gives  rise  to  appreciable  modification  of  the 
dielectric  properties  in  the  low  frequency  region  and  at 
the  frequency  of  twice  of  the  electron  plasma  frequency.. 
An  exjiresston  of  the  static  dielectric  constant  shows 
that  the  characteristic  correlation  distance  of  the  weakly 
turbulent  plasma  becomes  longer  than  the  Debye  distance 
of  corresponding  homogeneous  plasma  in  thermal  equi¬ 
librium  state.  Contrary  to  the  hydrodynamic  scheme, 
the  Integral  equation  has  been  derived  for  the  induced 
fluctuation  in  the  kinetic  description  of  the  plasma.  This 
integral  equation  suggest.;  that  the  turbulent  fluctuation 
may  modify  the  dielectric  properties  of  the  turbulent 
plasma  also  at  the  electron  plasma  frequency.  (Con¬ 
tractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,,  Urbana. 

OPTIMAL  MATCHING  OF  LINEAR  TIME- VARYING 
NETWORKS,  by  R.  J.  Tracy.  Apr.  1965,  26p.  incl. 
dlagr.  (Rept.  no.  R-252)  (AFOSR-05-1143)  (Sponsored 
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jointly  by  (Air  Force  Office  of  Scientific  Resenrch, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research]  under  DA  28-043-AMC-00073(E)) 

AD  614800  Unclassified 

The  calculus  of  variations  Is  used  to  obtain  the  optimal 
load  network  lor  a  linear  time*  varying  n-port  network 
excited  at  each  port  by  arbitrary  signals.  The  given 
network  Is  represented  using  a  state  variable  descrip¬ 
tion;  use  of  a  matrix  of  Lagrange  multipliers  In  the 
variational  process  then  leads  directly  to  the  state  vari¬ 
able  description  of  the  adjoint  matching  network.  The 
choice  of  anticipatlve  or  non-anticlpatlve  load  networks 
is  considered.  The  general  result  is  then  serialized 
to  obtain  the  usual  condition  required  for  matching  time- 
invariant  networks  in  the  periodic  steady  slate.  Condi- 
tlona  which  guarantee  the  existence  of  an  optimal  match 
are  obtained  from  the  second  variation.  Finally,  the 
entire  matching  process  is  Interpreted  in  terms  of  the 
lossy  and  lossless  parts  of  the  network  response. 
(Contractor's  abstract) 
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A  PROCEDURE  FOR  SYNTHESIS  OF  SWITCHING 
NETWORKS,  by  A.  C.  McKellar.  May  1965,  42p.  incl. 
dUgrs.  tables.  (Rept.  no.  R-2S3)  (AFOSR-6S-14S6) 
(Sponsored  jointly  by  (Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  DA  28-043- AMC-00073(E);  and 
National  Science  Foundation)  AD  618333  Unclassified 

A  procedure  is  described  which  yields  a  realization  of 
a  sequential  machine  as  any  asynchronous  switching 
network.  The  basic  idea  is  to  perform  an  operation  on 
the  flow  table  which  correq^onds  to  opening  a  feedback 
loop  of  some  realization.  Repetition  of  such  operations 
leads  to  the  specification  of  a  combinational  network 
which  Is  considered  to  be  a  solution  to  the  problem.  In 
addition  to  being  iterative,  the  procedure  is  capable  to 
being  Implemented  on  a  digital  computer.  Necessary 
and  sufficient  conditions  for  the  existence  of  asynchro¬ 
nous  cascade  and  parallel  realizations  are  given  and 
methods  of  obtaining  such  realizations  are  eqilored. 

It  is  sliown  that  the  steady  state  behavior  of  a  sequential 
machine  Is  useful  in  this  regard.  (Contractor's 
abstract) 
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OPTIMAL  CONTROL  OF  LINEAR  SYSTEMS  WITH 
TIME  LAG,  by  T.  E.  Mueller.  June  1965,  42p.  Incl.. 
diagrs.  refs.  (Rept.  no.  R-254)  (A POSH- 65- 1457) 
(%>onsorcd  jointly  by  [Air  Force  Office  of  Scientific  Re- 
8«irch,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research]  under  DA  28-043'AMC-00073(E)) 

AD  618332  Unclassified 

New  results  are  given  which  permit  a  numerical  solution 
of  *he  optimal  regulator  problem  for  systems  governed 
by  linear  differential- difference  equations  In  which  the 
optimization  Interval  is  finite.  An  Iterative  algorithm 
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which  assures  convergence  to  the  optimum  is  derived 
from  the  necessary  and  sufficient  conditions  for  opti¬ 
mality.  This  algorithm  requires  neither  the  choice  of 
an  initial  control  nor  the  choice  of  a  convergence  pa¬ 
rameter.  The  conditions  for  optimality  are  derived  in 
3  forms:  an  integral  equation  and  a  coupled  set  of  differ¬ 
ential' Alference  equations.  Numerical  examples  for 
this  are  presented.  (Contractor's  abstract) 
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OPTIMIZATION  OF  SYSTEMS  WITH  PULSE- WIDTH-  • 
MODULATED  CONTROL,  by  D.  E.  Kirk.  June  1965, 
66p.  incl.  diagrs.  tables,  refs.  (Rept.  no.  R-255) 
(AFOSR-65'1458)  (Sponsored  jointly  by  (Air  Force 
Office  of  Scientific  Itesearch,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  DA  28- 
043-AMC-l)0073(E))  Unclassified 

A  new  procedure  for  optimizing  the  performance  of 
pulse-width- modulated  systems  is  given  for  plants  which 
may  be  nonlinear  and  time-varying.  A  modified  Bolza 
performance  index  is  employed.  The  optimization  Is 
formulated  as  a  multiple-arc  problem  of  the  calculus 
of  variations.  Necessary  conditions  for  optimal  control 
are  given  in  the  form  of  a  nonlinear  two-point  boundary 
value  problem.  The  method  of  steepest  descent  is 
applied  to  obtain  numerical  solutions.  A  computational 
procedure  is  found  which  is  especially  suited  to  this  type 
of  problem.  Special  features  of  the  procedure  are  auto¬ 
matic  step  size  adjustment,  and  the  generation  of  a 
sequence  of  performance  indices  which  is  monotonic.. 
Examples  whicn  illustrate  the  range  of  application  are 
given.  (Contractor's  abstract) 
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SELF-DIAGNOSIS  OF  ELECTRONIC  COMPUTERS:  AN 
EXPERIMENTAL  STUDY,  by  E.  G.  Manning.  July 
1965,  72p.  incl.  diagrs.  tables,  refs.  (Rept.  no.  R- 
259)  (AFOSB-65-1703)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  DA  28- 
043-AMC-00073(E);  and  National  Science  Foundation) 

AO  620248  Unv.  assified 

The  problem  considered  is  the  development  of  design 
principles  which  will  permit  the  design  of  self- diagnosing 
computers.  A  self- diagnosing  computer  is  one  for  which 
there  exists  a  self-diagnosis  procedure,  defined  as  an 
etqierimeni  having  one  of  two  outcomes:  (a)  all  transistor- 
diode  logic  is  entirely  failure- free;  or  (b)  card  or  module 
X  has  a  failure  of  type  y.  Also,  the  procedure  must  be 
sufficiently  fast  to  permit  execution  every  few  hr,  using 
non-technical  personnel,  So  little  is  known  about  the 
problems  Involved  in  making  a  computer  self-diagnosing, 
that  it  is  appropriate  to  first  attack  a  more  restrictive, 
experimental  problem.  Consequently,  an  attempt  was 
made  to  derive  a  self-diagnosis  procedure  for  the  execu- 
tlonphase  hardware  (main  control,  arithmetic  unit,  and 
decoders)  of  an  existing  machine  (the  CSX-1).  The 
principal  experimental  tool  was  the  sequential  analyzer 
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system  which  allows  digital  simulation  of  the  class  of 
sequential  machines  generated  under  failure  from  a 
given  machine. 
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MODIHED  UNISTOR  GRAPHS  AND  SIGNAL  FLOW 
GRAPHS,  by  3.  Nuroata.  July  1965  [36jp.  incl.  diagrs. 
refs.  (Rept.  no.  R-261)  (AFOSR-65-1704)  (%ionsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-6S'931,  and  {Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research]  u.nder  DA  28-043- AMC-00073(E)) 

AD  619723  Unclassified 

After  giving  a  definition  of  a  modified  unistor  graph,  its 
fundamental  properties  are  listed.  Topological  formu¬ 
las  are  given  for  tiie  graph  and  for  a  short  circuit  func¬ 
tion.  A  proof  of  Mason's  formula  for  signal  flow  graphs 
by  modified  unistor  graphs  is  included. 
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NETWORK  SYNTHESIS  TO  MINIMIZE  .MULTTPARA ME¬ 
TER  SENSITIVTTY,  byS.  C.-h.  Lee.  Aug.  1965 
[173]p.  incl.  diagrs.  refs.  (Rept.  no.  R-262)  (AFOSR- 
65-1705)  (Sponsored  jointly  by  (Air  Force  Office  of 
Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research]  under  DA  28-043- AMC- 
00073(E))  AD  619726  Unclassified 

The  concept  of  sensitivity  group  is  introduced  in  giving 
a  new  definition  of  multiparameter  sensitivity  which  is 
more  general  than  that  of  Goldstein  and  Kuo.  Some 
theorems  on  the  raultiparameter  sensitivity  for  RLC 
network  are  given.  From  these  theorems,  the  sensi¬ 
tivity  groups  of  any  RLC  network  can  be  directly  de¬ 
termined  from  the  network.  The  multiparameter  sensi- 
tiv'cy  of  any  RLC  network  can  thus  be  easily  obtained. 
The  new  definition  makes  it  possible  to  compare  3  RLC 
networks  of  different  topology  realizing  the  same  net¬ 
work  funcilcr.o  with  respect  to  multiparameter  sensi¬ 
tivity.  In  particular,  RC  Udder  networks  are  com¬ 
pared  with  non-seriesparallel  structures  which  are 
synthesized  by  an  extension  of  a  procedure  due  to  H.  B. 
Lee.  It  is  shown  that  the  new  networks  always  have 
smaller  values  of  multiparameter  sensitivity  than  2 
classes  of  equivalent  ladder  networks.  Numerical 
examples  computed  on  CDC  1604  and  IBM  7094  are 
given  to  Illustrate  the  method.  (Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

A  CURRENT  MODE  DA  CONVERTER,  by  J.  Stifle. 
Aug.  1965  ,  25p.  incl.  diagrs.  tables.  (Rept.  no.  R- 
263)  (APOSR-65-1700)  (Sponsored  Jointly  by  [Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
DA  28-043-AMC-00073(E))  AD  619778  Unclassified 


The  design  of  a  digital  to  analog  converter  using  a 
current  driven  ladter  Instead  of  the  more  conventional 
voltage  driven  technique  is  described.  The  constant 
current  s.jurce  is  a  standard  Darlington  configuration 
which  is  easily  temperature  compensated.  The  con¬ 
verter  qiecillcationa  include  a  maximum  worst  case 
absolute  error  of  less  than  .  01%,  long  term  stability 
better  than  .  008%,  0  offset  volta^,  and  a  setting  time 
(R  less  than  1.8  usee.  No  trimming  components  are 
used.  (Contractor's  abstract) 
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lUinols  U..  Coordinated  Science  Lab. ,  Urbana. 

COMPUTER  COMPILER  PART  I  -  PREUMINARY 
REPORT,  by  G.  Metze  and  S.  Seshu.  Aug.  1965,  36p. 
tncl.  diagrs.  (Rq>t.  no.  R-264)  (AF06R-65-1707) 
(^Kmsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  DA  28-043-AMC-00073(E);  and 
National  Science  Foundation)  AD  619738  UnclasMfled 

A  technique  is  proposed  for  the  automatic  system  design 
of  a  digital  computer.  The  desired  computer  is  de¬ 
scribed  in  a  FORTRAN-like  language.  This  information 
is  read  by  a  (system)  compiler  which  produces  a  micro¬ 
instruction  flow-chart  optimized  according  to  the  given 
criterion.  This  output  is  given  to  another  (logic)  com¬ 
piler  which  produces  the  logic  circuit  diagram  of  the 
desired  machine.  The  basic  concepts  and  the  proposed 
iiqiut  language  are  discussed  in  this  preliminary  report 
and  an  example  of  the  input  for  a  full-fledged  computer 
is  given. 


1168 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

GROUND  STATE  OCCUPATION  PROBABILITIES  FOR 
OPTICALLY  PUMPED  ALKAU  METAL  ATOMS,  by 
F  A.  Franz.  Aug.  1965  [63]p.  incl.  diagrs.  tables, 
refs.  (Rept.  no.  R-265)  (AFOSR-65-1708)  (Sponsored 
jointly  by  [Air  Force  Office  of  Scientific  Research, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research]  under  DA  28-043- AMC-00073(E)) 

AO  620249  Unclassified 

Calculations  of  the  relative  populations  of  ihe  ground 
state  Zeeman  sublevels  of  an  optically  pumped  alkali 
atom  are  presented.  Two  modes  of  optical  pumping- 
zero  mixing  and  complete  nuxing  in  the  excited  state- 
and  3  modes  of  alkali  relaxation- uniform,  Zeeman,  and 
electron  randomization-are  considered.  Calculations 
of  the  sublevel  relative  populations  for  an  alkali  atom 
of  nuclear  spin  3/2  are  then  made  in  terms  of  experi¬ 
mentally  measurable  parameters  for  all  6  combinations 
of  pumping  and  relaxation  modes.  The  numerical  re¬ 
sults  are  summarized  in  lables  as  functions  of  pumping 
and  relaxation  rates.  (Contractor's  abstract) 
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lUinots  U.  Coordinated  Science  Lab. ,  Vrbana. 

A  CLASS  OF  FLAT  DELAY  HLTER  NETWORKS  AND 
THEIR  TRANSIENT  RESPONSES,  by  G.  Kiebi..  Aug. 
1965,  39p.  incl.  dtagrs.  (Rq>(.  no.  R-2Se)  (AFOSR- 
65'1709)  (Sponsored  jointly  by  [Air  Force  OHice  of 
Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research]  under  DA  28-043-AMC- 
OOC73(E))  AO  619727  Unclassified 

The  transfer  functions  of  the  network  studied  ere 
rational  functions  of  the  frequency  variable  whose  de¬ 
nominators  are  Bessel  polynomials  and  whose  numera¬ 
tors  have  real  frequency  roots.  Amplitude  and  groiqi 
delay  cbaracteristica  are  shown  in  a  set  of  curves. 
Transient  responses  of  the  networks  are  investigated 
for  suddenly  impressed  and  removed  sinusoidal  iiqmt 
signals.  The  set  of  curve.s  uhows  excellent  transient 
behavior  compared  with  that  of  c-'inventional  filters. 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

A  TOPOLOGICAL  TECHNIQUE  FDR  ANALYSIS  OF 
ACTIVE  NETWORKS,  by  J.  T.  Barrows,  Jr.  Aug. 

1965,  32p.  t.'icl.  diagrs.  refs.  (Rept.  no.  R-266) 
(AFOSR-6S-2218)  (Spoiuiored  jointly  by  {Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  DA  28- 
(M3-AMC-00073(E))  AO  621925  Unclassified 

This  paper  presents  a  generalization  of  Fuessner's 
meth^  for  the  analysis  of  active  networks.  This 
method  makes  it  possible  to  determine  system  functions 
of  any  network  in  a  simple  and  straightforward  manner. 
In  the  usual  topological  analysis  of  networks  It  is  neces¬ 
sary  to  list  all  possible  trees  or  co- trees  and  the  signs 
of  their  tree  admittance  products  as  well  as  determining 
the  set  of  2- tree  products  and  their  signs  for  the  net¬ 
work  function  in  question.  Usually  2  graphs,  a  current 
and  a  voltage  graph,  are  used  to  implement  this  process 
when  dependent  sources  are  present  In  the  network. 

The  method  presented  here  utilizes  solely  the  original 
topology  and  the  assigned  branch  current  directions  to 
determine  these  terms  and  their  sign.  Justification  of 
the  technique  is  given  for  the  case  of  1  and  2  dependent 
sources  present  in  a  network  with  the  summary  of  the 
method  for  each  case.  The  analysis  of  a  network  with 
an  arbitrary  number  of  dependent  sources  is  seen  to 
follow  directly.  Finally  an  example  of  a  .letwork  with 
2  dependent  sources  is  given  which  illustrates  the 
method.  (Contractor's  abstract) 


1171 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

THE  USES  OF  PLATO;  A  COMPUTER- CONTROLLED 
TEACHING  SYSTEM,  by  D.  L.  Bitzer,  E.  R.  Lyman, 
andj.  A.  Easley,  Jr.  Oct.  1965  [29 |p.  incl.  illus. 
diagrs.  refs.  (Kept.  no.  R-268)  (AFOSR-65-2286) 
(Sponsored  jointly  by  Advanced  Research  Projects 


Agency,  and  [Air  Fo'ce  Office  of  Scientific  Research, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research]  under  DA  28-043-AMC-00073(E})  AO  623526 

Unciassifled 

The  use  of  a  high-speed  digital  computer  as  a  central 
control  element  provides  great  flexibility  in  an  auto¬ 
matic  teaching  system.  Using  a  computer-based  system 
permits  versatility  in  teaching  logics  since  changing 
the  type  of  teacher  merely  requires  changing  the  com¬ 
puter  program,  not  the  hardware.  In  addition,  having 
access  to  the  decision-making  capacity  of  a  large  com¬ 
puter  located  as  one  unit  permits  complicated  decisions 
to  be  made  for  each  student..  Such  capacity  would  be 
prohibitively  eiqiensive  to  provide  by  means  of  decision¬ 
making  equipment  located  at  each  student  station.  The 
results  of  eiqiloratory  queuing  studies  show  that  the  sys¬ 
tem  could  teach  as  many  as  a  thousand  students  simul¬ 
taneously  without  incurring  a  noticeable  delay  for  any 
student's  request.  The  educational  results  thus  far  have 
been  extremely  encouraging.  However,  reliable  con¬ 
clusions  on  educational  achievement  must  await  ihe 
results  of  more  thorough  experiments  now  in  progress 
which  include  larger  numbers  of  students  learning  under 
a  variety  of  conditions.  The  adaptability  and  usability 
of  the  system  for  a  variety  of  purposes  in  education  and 
the  behavioral  and  physical  sciences  have  been  clearly 
demonstrated.  (Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

A  DECODING  METHOD  FOR  BOSE-CHAUDHURI 
BINARY  CODES  USING  AN  ERROR  COUNTING  TECH¬ 
NIQUE.  by  W.  J.  Bouknight.  Oct.  1965  ,  29n.  incl. 
diagrs.  tables.,  (Rept.  no.  R-267)  (AFOSR-65-2287) 
(Sponsored  jointly  by  |Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  DA  28-043-AMC-00073(E);  and 
National  Science  Foundation)  AD  623525 

Unclassified 

The  implementation  of  a  decoding  scheme  for  Bose- 
Chaudhuri  (n,  K)  cyclic  codes  is  discussed.  A  method 
of  error  counting  is  formulated  and  a  trial-and-error 
correction  operation  is  developed  based  on  error  count 
reduction  by  successful  trial  corrections. 
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Illinois  U..  Coordinated  Science  Lab  ,  Urbana. 

THE  PSEUDO-SHOCK:  A  NON-LINEAR  PROBLEM  OF 
TRANSLATIONAL  RELAXATION,  by  B.  L.  Hicks. 

June  1965,  32p.  incl.  diagrs.  tables,  refs.  (Rept.  no. 
R-236)  (APOSR- 65-2297)  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientific  Itesearch,  Army  ^search 
Office  (Durham),  and  Office  of  Naval  Research]  under 
DA  28-043-AMC-00073(E))  AD  618328  Unclassified 

The  Boltzmann  equation  was  solved  by  Nordsieck's  Monte 
Carlo  method  for  Ihe  case  of  translational  relaxation  of 
a  gas  of  elastic  spheres  whose  initial  velocity  distribution 
function  IS  given.  The  Mach  number  describes  the 
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relative  separation  ot  the  2  peaks  of  the  bimodal  dis¬ 
tribution  function  and  therefore  controls  the  degree  of 
initial  departure  from  equilibrium.  Calculations  were 
made  for  M  -  0.5,  1,  2,  4,  and  6,  which  includes  a 
range  of  Initial  conditions  from  very  close  to  very  far 
from  thermal  equilibrium.  It  was  also  shown  that  in  a 
Krook  model  of  our  relantion  process,  the  ratio  of  the 
2  collision  numbers  is  somewhat  smaller  than  2  late 
in  the  relaxation  and  approaches  2  asymptotically. 


im 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

ON  THE  GENERAUTY  OF  SWITCWNO  NETWORKS 
WITH  RESTRICTED  NON- UNEARITY,  by  A.  C. 
McKeUar.  July  1965,  13p.  (Rept.  no.  R-258)  (AFOSR- 
65-2298)  (Slionsored  jointly  by  (Air  Force  Office  of 
Sctenbfic  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research]  under  DA  26-043- AMC- 
00073(E);  and  National  Science  Foundation)  AD  618331 

Unclassified 

The  generality  of  special  types  oi  asynchronous  realiza¬ 
tions  of  sequential  machines  is  considered  and  compared 
with  the  synchronous  case.  It  is  shown  that  linear 
asynchronous  networks  are  essentiaUy  combinational. 

On  the  other  hand,  every  sequential  machine  can  be 
realized  as  a  network  whose  output  and  feedback  functions 
are  linear  in  the  feedback  inputs.  It  is  proven  that  more 
feedback  loops  are  required  to  do  this  than  are  required 
by  known  synchronous  realizations.  A  relationship  is 
established  between  asynchronous  networks  which  are 
quadratic  in  their  feedtack  inputs  and  synchronous  net¬ 
works  which  are  linear  in  their  feedback  inputs.  (Con¬ 
tractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

STOCHASTIC  FLOW  OF  MESSAGES  AND  ITS 
EFnaENT  TRANSMISSION  THROUGH  COMMUNICA- 
•nON  NETS,  by  K.  Onaga.  Nov.  1965,  13p.  (Rept. 
no.  R-269)  (APOSR-65-2757)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)1383  and  [Air  Force  Office  of  Scientific  Research, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research]  under  DA  28-043-AMC-00073(E)) 

AD  624255  Unclassified 

Efficient  transmission  of  stochastic  flow  of  messages 
through  store- and- forward  type  communication  nets  is 
discussed  in  this  paper.  In  order  to  express  quality 
or  performance  of  flow  ^  quantitatively,  the  penality 
index  P  [4))  is  defined  as  the  sum  of  total  time  delay  D 
(0.  total  transmission  cost  K  U),  and  total  transmission 
redundancy  R  (^)  with  certain  proportions  of  penalty.  A 
necessary  and  sufficient  condition  of  minimum  penalty 
flow  for  the  fixed  flow  value  is  obtained  and  is  demon¬ 
strated  by  a  simple  example.  (Contractor’s  abstract) 


1176 

Illinois  U.  Coordinated  Science  Lab. ,  Urfanna. 

ION  OSaLLATIONS  IN  A  WEAKLY  TURBULENT 
PLASMA,  by  Y.  N.  Ichikawa.  Nov.  1965  [34lp.  incl. 
(fiagrs.  refs.  (Rept.  no.  R-271)  (APO6R-C6-0U2) 
(Sponsored  jointly  by  |Air  Force  oifflce  of  Seienttflc  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  DA  28-043- AMC-00073(E)) 

AD  624604  Unclassified 

Ion  oscillations  in  a  high  temperature  electron-ion 
plasma  with  high  frequency  turbulent  fluctuattons  are 
investigated  by  generalizing  the  quasi-linear  theory  to 
a  ^tially  inhomogeneous  sytem.  It  is  found  that  the 
feecBack  effect  of  the  high  frequency  fluctuation  on  the 
low  frequency  oscillation  in  the  system  gives  rise  to  a 
parametric  growth  of  the  ion  acoustic  mode  even  if  the 
system  has  a  stable  velocity  distribution  with  respect  to 
the  ion  acoustic  mode.  (Contractor's  abstract) 


1177 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

ELEMENTARY  COMPLETE  TREE  TRANSFORMATION, 
by  W.  Mayeda.  Dec.  1965,  19p.  incl.  dlagrs.  (Rept. 
no.  R-272)  (AFOSR- 66-0496)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AF06R- 
65-931  and  [Air  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  ot  Naval 
Research]  under  DA  28-043-AMC-00073(E)) 

AD  625201  Unclassified 

It  is  known  that  a  passive  electrical  network  without 
mutual  couplings  can  be  analyzed  by  knowing  all  possible 
trees  of  a  linear  graph  correqmnding  to  the  network. 

Since  there  exists  a  reasonably  simple  method  of  gen¬ 
erating  all  possible  trees  of  a  linear  graph  without  dupli¬ 
cations,  analysis  of  such  a  network  by  a  computer  be¬ 
comes  simple.  When  a  pair  of  linear  graphs  is  used, 
an  active  network  can  be  analyzed  by  knowing  all  possible 
complete  trees  each  of  which  is  a  tree  of  both  linear 
graphs.  At  present  there  is  no  simple  method  of  generat¬ 
ing  all  possible  complete  trees  without  duplications. 
Hence,  in  order  to  obtain  all  possible  complete  trees  by 
a  computer,  one  of  the  best  available  methods  at  present 
is  to  generate  all  possible  trees  of  each  linear  graph  to 
(Aitain  2  collections  of  trees,  then  intersecting  the  2 
collections.  It  is  not  difficult  to  design  an  active  network 
such  that  there  are  more  than  lOtX)  trees  in  each  of  a 
pair  of  linear  graphs  corresponding  to  the  net,  but  there 
are  less  than  100  complete  trees.  Hence  to  obtain  a 
simple  method  of  generating  all  possible  complete  trees 
is  undoubtedly  important  for  anlaysis  of  active  networks 
by  a  computer.. 


1178 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

SET  OF  CUT  SETS  AND  OP’HMUM  FLOW,  by  W. 
Mayeda  and  M.  E.  Van  Valkenburg.  Nov.  1965,  14p. 
incl.  dlagrs.  (Rept.  no.  R-270)  (AFOSR-66-0498) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
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Research  under  AFAFOSR-6S-931,  and  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Nav^  Research]  under  DA  28- 
043- AMC- 00073(E))  AD  625200  Unclassified 

An  important  unsolved  problem  in  the  theory  of  com- 
mumcaiion  nets  is  the  enumeration  of  the  properties 
of  a  sel  of  edge  flows  necesaary  to  give  a  required 
terminal  flow  from  one  vertex  to  another.  For  example, 
there  is  no  simple  method  for  obtaining  a  set  of  edge 
flows  to  give  maximum  terminal  flow.  The  relatio'iship 
of  these  flows  and  the  conditions  necessary  to  obtain 
maximum  flow  are  Important  practical  problems  in  sys¬ 
tems  in  which  edge  flow  is  limited;  in  the  telephone  sys¬ 
tem  for  example.  Clearly  an  improvement  would  re¬ 
sult  if  it  were  possible  to  reduce  some  edge  flows  and 
still  maintain  the  same  terminal  flow.  The  method 
presented  stems  from  the  work  of  Ford  and  Fulkersoi. 
which  relates  maximum  terminal  flov/  to  the  cut  set 
separating  the  terminals.  A  new  set  of  cut  sets  called 
a  'set  of  M-cut  sets'  is  introduced  from  which  it  is 
possible  to  Improve  edge  flows  while  maintaining  maxi¬ 
mum  terminal  flow. 
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Illinois  U.  Coordinated  Science  tab. ,  Urbana.. 

HEPLAB— A  LESSON  IN  SaENTIFIC  INQUIRY  USING 
THE  PLATO  SYSTEM,  by  D.  L.  Bitzer,  E.  R.  Lyman, 
and  J.  R.  Suchman.  Dec.  196.5  [34]p.  incl.  lllus. 
diagr..  tables,  refs.  (Rept.  no.  R-260)  (AFOSR-66- 
0507)  (Sponsored  jointly  by  Advanced  Research  Projects 
Agency;  and  [Air  Force  Office  of  Scientific  Research, 
Army  Research  Office  (Durham),'  and  Office  of  Naval 
Research]  under  DA  28-043-AMC-00073(E)) 

AD  627076  Unclassified 

One  of  the  teaching  techniques  employed  in  the  Illinois 
Studies  in  Inquiry  Training  project  was  a  lesson, 

REPLAB,  (Responsive  Environment  Programmed 
Laboratory],  written  for  use  with  the  PLATO  computer- 
controlled  teaching  system.  The  lesson  was  designed 
to  develop  inquiry  skills  and  to  study  inquiry  styles  of 
individual  students.  A  film,  showing  an  event  involving 
a  bimetallic  strip  was  presented  to  the  students  by 
means  of  a  computer-activated  projector.  The  students 
answered  questions  about  the  event  posed  them  via  the 
PLATO  'electronic  book. '  Answers  to  some  of  the 
questions  could  be  found  by  careful  observation  ot  the 
Aim,  others  by  obtaining  further  information  from  re- 
sulfs  displayed  on  their  'electronic  blackboards'  by 
the  computer  in  response  to  their  inquiries  in  the  PLATO 
experiment  laboratory,  property  laboratory  or  condition 
laboratory..  One  set  of  questions  in  the  question 
sequence  tested  the  students'  ability  to  go  beyond  the 
data  they  had  obtained  from  the  computer  and  formulate 
theories.  The  detailed  record  of  the  REPLAB  student 
responses  p. .:  ."'.JcU  by  the  PLATO  system  gave  data  for 
a  correlation  of  variables  in  the  REPIAB  lesson  with 
those  from  pre-tests  and  poBt-test.s  given  the  students. 
(Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. Urbana. 

HIGH  RESOLUTION  RADIO  FREQUENCY  MEASURE¬ 
MENTS  OF  FARADAY  ROTAITON  AND  DIFFERENTIAL 
ABSORP'nON  WITH  ROCKET  PROBES,  by  H.  Knoebel, 

D.  Skaperdas  and  others.  Dec.  1985  [131jp.  incl.  illus. 
diagrs.  tables,  refs.  (Rept.  no.  R-273)  (APOSR-66- 
0508)  (Sponsored  jointly  by  [Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research]  under  DA  28-043-AMC- 
00073(E);  and  National  Aeronautics  and  Space  Adminis¬ 
tration)  AD  627903  Unclassified 

A  highly  essenhal  system  for  lower  ionosphere  radio 
propagation  measurements,  using  probe  rockets,  de¬ 
veloped  by  the  Coordinated  Science  Laboratory,  is  de¬ 
scribed  in  detail.  Unique  features  include;  (1)  feedback 
around  a  closed  loop  consisting  of  the  rocket  and  ground 
stations  employed  in  a  null-seeking  technique,  which 
increases  absorption  measurement  accuracy  and  (2)  arti¬ 
ficial  rotation  of  the  ground  gased  antenna  which  extends 
the  range  over  which  Faraday  rotation  can  be  resolved 
from  layer  reflection  phenomena.  The  rocket  borne 
and  ground  station  equipment  has  been  shown  to  work 
reliably  during  a  series  of  14  rocket  measurements 
made  from  both  land-based  facilities  and  the  NASA  sea¬ 
going  mobile  launch  platform  during  the  International 
Quiet  Sun  Years.  Complete  engineering  information  is 
given  in  the  hope  that  other  Investigators  may  easi'v 
duplicate  the  measurements.  Data  processing  techniques 
for  smoothing  and  improving  the  accuracy  as  well  as 
some  typical  data  are  described. 


1181 

Illinois  U.  Coordinated  Science  Lab. ,;  Urbana, 

OSaLLATlONS  IN  A  ONE-DIMENSIONAL  INHOMOGE- 
NOUS  PLASMA,  by  E.  A.  Jackson  and  M..  Raether. 

Jan.  1965,  23p,  incl..  diagrs.  (Rept,  no.  R-239) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  [Army  Research  Office  (Durham)],  and  Office 
of  Na  al  Research  under  DA  28-043-00073{E)) 

Unclassified 

Oscillations  in  finite,  inhomogenous  plasmas  have 
received  considerable  attention  recently  in  connection 
with  the  interpretation  of  the  so-called  Tonks-Dattner 
resonances..  Although  some  progress  has  been  made 
in  calculating  the  resonance  frequencies  from  the 
moment  equations  for  a  cold  and  warm  plasma,  attempts 
to  calculate  the  Landau  clamping  of  these  modes  has  not 
led  to  tangible  results.  This  report  presents  detailed 
calculations  of  the  eigen  frequencies  and  their  damping 
rites  for  a  one- dimensional,  inhomogenous  plasma  in 
the  long  wavelength  regime. 
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Illinois  U.  Coordinated  Science  Lab. ,.  Urbana. 
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AND  FEBRUARY  1965.  Apr.  7,  1965  (90Jp.  incl  diagrs. 
tables.  (Sponsored  jointly  by  Advanced  Research 
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Projects  Agency;  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)1383,  and  Air  Force  Office  of  Scientific 
Rese;  rch,  Army  Research  Office  (Durham),  andOfRce 
of  Na  al  Research  under  DA  28-043- AMC-00073(E), 
and  rational  Science  Foundation)  Unclassified 

The  work  reported  in  this  quarterly  progress  report 
includt  s  activites  in  the  following  areas;  aeroipace, 
surfaci  and  atomic  physics,  computer  applications, 
systems  PLATO,  vacuum  instrumentation,  plasma 
physics,  .’’igh  magnetic  field  superconductors,  high 
voltage  breakdown,  thin  films,  and  computers. 
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Illinois  U..  Coordinated  Science  Lab. ,  Urbana. 

PROGRESS  REPORT  FOR  JdARCH,  APRIL,  MAY  1965. 
July  26,  1965  [130]p.  incl.  diagrs.  tables,  refs.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)1383  and  AF  AFOSR-65-903;  Air  Force 
Office  of  Scienhfic  Research,  Army  Research  Office 
(Durlviin),  and  Office  of  Naval  Research  under  DA  28- 
043-AMC-00073(E),  National  Aeronautics  and  Space 
Administration,  and  National  Science  Foundation) 

Unclassified 

Summaries  of  the  work  of  several  investigations  are 
presented,  Work  is  reported  in  the  areas  of  aerospace, 
physics,  data  processing,  control  systems,  magnetic 
conductors  and  ci*'cult  and  system  theory.. 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

PROGRESS  REPORT  FOR  JUNE,  JULY  AND  AUGUST 
1965.  0<'t.  11,;  1965,  130p.  incl.  diagrs.  refs.  (Spon¬ 
sored  jointly  by  Advanced  Research  Projects  Agency, 

Air  Force  Office  of  Scientific  Research  under  AF  AFOSR- 
65-931;  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  28  -  043-AMC-00073(E),  National  Aeronautics 
and  Spree  Adminlstrahon,  and  National  Science  Founda¬ 
tion)  AD  6.13404  Unclassified 

Progress  is  reported  in  the  following  fields-  ionospheric 
data,  surface  and  atomic  physics,  computer  applications, 
computer  systems,  PLATO,  plasma  physics,  super¬ 
conductors,  high  voltage  breakdown,  thin  films,  switching 
systems,  communication  theory,  and  circuitry.. 


1185 

llllinois  U..  Coordinated  Science  Lab. .  UrbanaJ 

SENSITIVITY  CONSIDERATIONS  IN  OPTIMAL  SYSTEM 
DESIGN,  by  R.  A.  Rohrer  and  M.  Sobral.  Jr.  [1965J 
|6]p,  incl.  diagrs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  (Army  Research  Office 
(Durham)],  and  Office  of  Naval  Research  under  DA  28- 
043-AMC-00073(E))  Unclassified 

Pulilished  in  IEEE  Trans.  Automatic  Control,  v,  AC- 
.0  13^8,  Jan.  1965. 


The  sensitivity  of  a  control  system  is  usually  taken  to  be 
the  normalized  variation  of  some  desired  characteristic 
with  the  variation  of  olant  or  controller  parameters. 
Rather  than  the  usual  absolute  sensitivity  described 
above,  a  new  definition  of  relative  sensitivity  is  intro¬ 
duced  for  the  optimal  control  problem,  wherein  the 
system  performance  is  always  compared  with  its  opti¬ 
mum  under  the  given  circumstances.  The  implications 
of  the  relative  sensitivity  and  its  relevance  to  optimal 
system  design  are  discussed  in  detail.  Moreover,  a 
theoretical  approach  to  the  problem  of  system  optimiza¬ 
tion  when  plant  parameters  are  subject  to  change  or  are 
incompletely  specified  is  presented. 
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Illinois  U.,  Coordinated  Science  Lab. ,  Urbana. 

THE  PARAMETER  VARIATION  PROBLEM  IN  STATE 
FEED-BACK  CONTROL  SYSTEMS,  by  W.  R.  Perkins 
andJ..  B.  Cruz,  Jr.  Oct.  1963,  24p.  incl.  diagrs. 

(Rept.  no.  R-182)  (APOSR-5498)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  [Army  Re¬ 
search  Office  (Durham)],  and  Office  of  Naval  Research 
under  DA  36-039-AMC-02208(E))  Unclassified 

Presented  at  Joint  Automatic  Control  Conf. ,  Stanford, 
Calif. ,  June  24-26,  1964. 

Also  published  in  Jour.  Basic  Eng. ,  v..  87;  120-124, 

Mir.  I'Sffi" - 

The  plant-parameter  variation  problem  in  multivariable 
linear  systems  described  by  state- vector  equations  is 
formulated  using  a  new  sensitivity  measure.  This 
formulation  involves  a  direct  comparison  of  open- loop 
and  state- feedback  performance  in  the  presence  of  pa¬ 
rameter  variations  and  provides  a  bssis  for  guaranteeing 
the  superiority  of  the  feedback  design.  Results  are 
obtained  for  both  continuous  and  discrete  multi-input, 
multi-output  systems.  Furthermore,  it  is  shown  for 
single-input,  multi-oi-tput  plants  that  a  low- sensitivity 
design  is  also  an  optimal  feedback- control  design  with 
respect  to  a  quadratic  performance  index.  This  provides 
a  new  interpretation  of  a  similar  result  previously  ob¬ 
tained  by  Kalman.  (Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

DISTRIBUTED  NETWORK  SYNTHESIS  FOR  A  CLASS 
OF  INTEGRATED  aRCUITS,  by  R  A.  Rohrer,  J..  A. 
Resh,  and  R  A.  Hoyt.  [1965]  [13]p.  incl.  diagrs.  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  [Army  Research  Office  (Durham)],  and  Office 
of  Naval  Research  under  DA  36-039- AMC-02208(E)) 

Unclassified 

Published  in  IEEE  Internat'l.  Conv.  Rec.  Pt.  7:100- 

m.  n'65. 

A  general  approach  to  the  synthesis  of  series  R- shunt 
C  distribute  networks  is  presented.  The  synthesis 
technique  relies  on  the  projection  of  port  signal  require¬ 
ments  onto  the  network  interior  in  a  manner  compatible 


>  263 


AIR  FORCE  SaENTinC  RESEARCH 


with  the  physical  constraintes  imposed.  The  theoretical 
approach  culminates  with  an  iterative  technique  for 
going  from  signal  processing  requirements— in  either 
the  time  or  the  frequency  domain— directly  to  the  ele¬ 
ment  va'  .es. 


1188 

Illinois  11.  Dept,  of  Cnemlsiry  and  Chemical  Engineering, 
Urbana. 

HIGH  TEMPERATURE  GAS  KINETIC  STUDY  OF 
NITROUS  OXIDE  DECOMPOSITION  PERFORMED  WITH 
A  SHOCK  TUBE  AND  QUADRUPOLE  MASS-HLTER, 
by  D.  Gutman.  May  1965,  79p.  incl.  iUus.  diagrs. 
tables,  refs.  (Research  rcpt.  no.  2)  (AFOSR-66-0952) 
(AF  AFOSR-64-583)  AO  ii34399  Unclassified 

A  quadrupole  mass- filter  was  built  and  coupled  to  a 
shock  tube  in  order  to  study  high  temperature  gas 
kinetics.  The  chemical  kinetics  of  the  decomposition 
of  nitrous  oxide  was  studied  with  this  apparatus  in  order 
to  establish  the  mechanism  of  the  reaction  at  tempera¬ 
tures  above  1000‘’K.  Several  instrumentation  problems 
unique  to  shock  tube  mass- spectrometry  were  solved. 

The  most  serious  problem,  that  of  a  rapid-pumping  ion 
source,  was  overcome  by  the  design  and  construction 
of  an  unusually  thin  ion  source.  The  thermal  decomposi¬ 
tion  of  nitrous  oxide  was  studied  by  shock-heating  a 
mixture  of  4%  N2O  in  argon  and  monitoring  the  ion  cur¬ 
rents  corresponding  to  all  of  the  principal  species  in¬ 
volved  in  the  reaction:  N2O,  Nj,  O2,  NO,  and  0.  In 
each  run  with  the  shock  tube,  the  mass- filter  was  tuned 
to  follow  the  concentration  of  a  single  species.  Because 
enough  runs  were  made  with  all  of  the  qiecles,  a  run 
for  each  species  at  the  same  temperature  was  made  for 
several  temperatures. 
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Illinois  U.  Dept,  of  Chemistry  and  Chemical  Engineering, 
Urbana. 

INVESTIGATION  OF  WALL  TURBULENCE  USING  A 
DIFFUSION-CONTROLLED  ELECTRODE,  by  J.  E. 
Mitchell  and  T.  J.  Hanratty.  July  1965,  HSp.  incl 
Ulus,  diagrs.  tables,  refs.  (Repl.  no.  1)  (AFOSR-65- 
1199)  (AFAFOSR- 65-547)  AD  619304 

Unclassified 

This  study  was  performed  to  demonstrate  that  a 
diffusion- controlled  electrode  technique  can  be  used  to 
measure  the  average  and  fluctuating  shear  stresses  at 
a  pipe  wall  and  to  obtain  a  better  understanding  of  the 
structure  of  turbulence  near  the  wall.  Tlie  technique 
was  established  after  compensations  for  2  effects,  also 
common  to  the  hot  wire  anemometer,  were  determined. 
The  problem  of  non-uniform  flow  across  the  electrode 
was  solved  by  determining  experimentally  a  correction 
factor,  whereas  the  problem  of  the  time  response  of  the 
electrode  to  fluctuations  in  the  shear  stress  was  handled 
by  numerically  solving  the  governing  equations.  The 
data  for  fully  developed  turbulence  showed  that  the 
limiting  velocity  intensity  at  the  wall  was  0. 32,  based 
on  the  local  average  velocity,  and  that  it  was  Independent 


of  Reynolds  number.  The  circumferential  scale  was 
found  to  be  very  small  near  the  wall  but  the  longitudinal 
scale  did  not  decrease  from  the  values  reported  for  the 
center  of  a  pipe.  Some  velocity  disturbances  near  the 
wall  appeared  to  be  as  large  as  the  local  average  ve¬ 
locity.,  A  simplified  model  for  a  low  frequency  dis¬ 
turbance  near  the  wall  was  investigated  and  found  to  be 
promising  although  several  of  the  assumptions  were  not 
well  substantiated. 
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Illinois  U.  [Dept,  of  Mathematics]  Urliana. 

WEAK  TOPOLOGIES  ON  THE  BOUNDED  HOLOMORPHIC 
FUNCTIONS,  byL.  A.  Rubel  and  A.  L.  Shields.  [1965] 
(4]p,  (AFOSR-65-1411)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AFOSR- 63-406] 
and  National  Science  Foundation)  AD  621258 

Unclassified 

Also  published  in  Bull.  Amer.,  Math.  Soc. ,  v.  71..  349- 
352,  Mar..  1965. 

G  is  a  region  in  the  complex  plane  such  that  there  is  a 
nonconstant  bounded  holomorphic  function  on  G.  The 
algebra  of  all  jiuch  functions  is  denoted  by  Bjj(G). 

H„(G)  denotes  the  Barach  algebra  that  arises  when  By^C) 
is  endowed  with  the  supremum  norm,  and  ?  denotes  the 
strict  topology  of  all  bounded  analytic  functions  in  G. 

In  this  note  a  number  of  intrinsic  complex- variables 
methods  are  introduced  and  used  in  conjunction  with  the 
theory  of  topological  linear  spaces  to  investigate  the 
structures  of  B  and  Bh(G).  The  main  new  tool  used  is 
the  balayage,  or  sweeping,  of  measures.  Main  results 
are  presented,  without  proof. 
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Illinois  U.  Dept,  of  Mining,  Metallurgy  and  Petroleum 
Engineering,  Urbana. 

IRRADIATION-INDUCED  BROADENING  OF  THE  F- 
ABSORPTION  BAND  IN  KCl,  by  H.  Mlzuno  and  W.  B. 
Fowler.  [1965]  [7]p.  incl.  diagrs.  tables,  refs. 

(AFOSR- 65-2589)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR- 62- 179  and 
AF  AFOSR-65-803,  and  Atomic  Energy  Commission) 

AD  627747  Unclassified 

Also  published  in  Jour.  Phys.  Soc.  (Japan),  v  20: 
1888-1894,  Oct.  1965. 

Earlier  workers  observed  that  in  the  initial  stages  of 
room  temperature  F-band  irradiation  of  additively- 
colored,  freshly- quenched  alkali  halide  crystals  a  low 
energy  broadening  of  the  F  band  appeared  Here  this 
broadening  in  KCl  was  measured  and  similar  results  for 

2  very  difterent  sodium  concentrations  were  obtained. 
This  Inaicates  that  sodium  FA  centers  are  not  responsi¬ 
ble  for  the  effect.  The  resonance  broadening  due  to  the 
dipolar  interaction  of  2  F  centers  was  calculated.  It 
was  found  that  this  mechanism  could  account  for  the  ob¬ 
served  phenomenon  if  most  of  the  F  centers  were  about 

3  nearest  neighbors  apart,  or  if  5'?i  of  them  were  about 
2  nearest  neighbors  apart.  Published  experimental 
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results  indicate  that  in  the  early  stages  of  Irradiation 
few  of  the  F  centers  are  this  close  together,  although 
a  number  as  small  as  5%  is  not  necessarily  ruled  out. 
Other  possible  e^qilanations  of  the  etqienmental  results 
are  discussed.  (Contractor's  abstract) 


Illinois  U.  [Dept,  of  Mining,  Metallurgy  and  Petroleum 
Engineering]  Urbana.. 

BOUND  STATES  ON  STACKING  FAULTS  (Abstract),  by 
R.  M.  Thomson  and  Z.  Usmani.  [1965]  (Ijp.  (AF 
AFOSR-62-179]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,, 

Kansas  City,  Mo.,  Nov.  24-27,  1965. 

r ublished  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  10: 
309,  Mar..  24,  1965. 

The  electronic  singularity  at  a  stacking  fault  in  a  solid 
has  a  strong  similarity  to  Shockley's  theory  of  surface 
states.  It  is  reasonable  tp  suppose  that,  within  the 
Wigner-Seitz  cell  surrounding  an  atom  near  a  stacking 
fault,  the  local  potential  for  the  valence  electrons  is 
nearly  unchanged  by  the  presence  of  the  stacking  fault, 
since  there  is  no  long-range  strain  associated  with  the 
stacking  fault,  and  the  correct  number  of  nearest  neigh¬ 
bors  is  present.  However,  the  long- range  order  has 
an  abrupt  singularity,  and  we  suppose  with  Shockley 
that  this  can  have  an  important  effect  on  the  criterion 
for  the  existence  of  bound  states.  We  build  the  theory 
within  the  Slater- Koster  framework,  but  in  the  Bloch 
representation,  reducing  the  problem  to  the  solution 
to  a  determinantal  equation.  The  criteria  for  the 
presence  of  surface  states  are  discussed  on  the  basis 
of  preliminary  qualitative  considerations  and  simplified 
models. 


Illinois  U.  [Dept,  of  Mining,  Metallurgy  and  Petroleum 
Engineering]  Urbana. 

OP'nCAL  PROPERTIES  OF  DEFORMED  SEMICONDUC¬ 
TORS  (Abstract),  by  M.  Meyer,  T.  Ninomiya,  and  M. 

H.  Miles.  [1965]  [l)p.  [AF  AFOSR-62-179] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Plys.  Soc. , 

Kansas  City,  Mo.,  Mar.  24-27,  1965 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  TI,  v.  10; 
344,  Mar.,  24,  1965. 

C^tlcal  absorption  of  deformed  germanium  and  silicon 
have  been  measured  at  room  and  liquid- nitrogen  tempera¬ 
tures.  Deformed  crystals  containing  predominantly 
edge  or  screw  dislocations  exhibited  an  almost  tempera¬ 
ture-independent  absorption  tall  extending  from  the 
intrinsic  edge.  The  tail  was  independent  of  the  Fermi 
level,  varied  as  the  Inverse  square  of  the  wavelength, 
and  its  magnitude  depended  markedly  upon  the  direction 
that  the  light  was  propagated  relative  to  the  slip  plane. 
Surface-plating  techniques  were  employed  to  minimize 
impurity  contamination.  Hall  measurements  down  to 
liquid- nitrogen  temperature  demonstrated  the  reliability 
of  these  techniques.  Forwardscattering  of  the  trans¬ 
mitted  radiation  through  silicon  was  observed,  using  an 
infrared-  sensitive  plate.  Sufficient  scattering  was  ob¬ 
served  to  account  for  the  apparent  optical  absorption 
measurements  and  its  anisotropy  features.  The  scattered 
radiation  of  light  incident  normal  to  the  surface  and 
parallel  to  the  slip  planes  showed  narrow  lobes  extending 
in  the  direction  of  the  normals  to  the  slip  plane.  A  tenta¬ 
tive  model  of  refraction  due  to  a  varying  dielectric  con¬ 
stant  across  the  slip  plane  is  used  to  interpret  the  re¬ 
sults.  This  variation  is  supposed  due  to  the  strain  Acids 
surrounding  the  dislocation  arrays  in  slip  planes. 


Illinois  U.  Dept,  of  Mining,  Metallurgy  and  Petroleum 
Engineering,  Urbana. 

ELECTRIC-nELD  lONlZA'HON  OF  THE  EXOTED  F 
CENTER  IN  KCl,  by  G.  Splnolo  and  W.  B.  Fowler, 

|1965  ]  25p.  incl.  diagrs.  tables,  refs.  (AF  AF08R- 
62-179  and  AF  AFOSR-62-215)  Unclassified 

Based  on  Duty's  original  observation  that  excited  F 
centers  could  be  ionized  by  applied  electric  fields, 
Euwema  and  Smoluchowskl  calculated  the  probabilities 
fur  2  effects,  a  low- temperature  tunneling  effect  and 
a  higher- temperature  Schottky  effect.  This  research 
extends  the  Euwema  and  Smoluchowskl  theory  and  re¬ 
ports  on  luminescence  measurements  of  both  effects 
for  the  KCl  F  center.  The  results  are  analyzed  on  the 
basis  of  the  "large-orbit"  picture  of  the  relaxed  excited 
state  developed  by  Fowler.  The  Schottky  data  fit  the 
theory  very  well,  and  yield  an  effective  dielectric  con¬ 
stant  about  equal  to  the  static  dielectric  constant.  The 
tunneling  data  are  in  qualitative  agreement  with  the 
theory.  (Contractor's  abstract) 


Illinois  U.  Dept,  of  Mining,  Metallurgy  and  Petroleum 
Engineering,  Urbana, 

NUCLEAR  MAGNE'nC  RESONANCE  IN  UQUID  COPPER 
AND  AN'HMONY  METALS,  by  a  L.  Odle  and  C.  P, 
Flynn.  [1965]  (2)p.  incl.  refs.  (AFOSR-65-2594) 
(Sponsored  Jointly  by  Air  Force  Office  of  SctenAfic  Re¬ 
search  under  AF  AFOSR-64-633,  and  Atomic  Energy 
Commission)  AD  629668  UnclassiAed 

Also  published  in  Jour,.  Phys.  and  Chem.  Solids,  v.  26: 
r685-ie86,  Nov.  1965. 

The  Cu  '  resonance  in  solid  copper  was  observed  to 
narrow  in  the  neighborhood  of  eSCC.  The  line  width 
was  not  limited  by  the  excessive  field  Inhomogeneity  and 
was  found  to  narrow  to  an  eventual  width  of  0. 3  t  0.  IG. 
The  width  to  be  anHcipated  if  the  low  temperature  result, 
TfT  ‘  1.  27  sec'K  may  be  extrapolated  to  1350°K  io 
0. 18G  The  value  of  0. 37G  obtained  from  the  Korringa 
relationship  and  the  observed  Knight  shift  is  in  somewhat 
belter  act  "d  with  experiment.  The  Knight  shift  of  solid 
copper  Increased  by  5  ±  1, 5%  on  heating  from  room  tem¬ 
perature  to  the  melAng  point.  The  nuclear  resonance  of 
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in  liquid  antlmuny  was  observtx)  at  T  ^  630  °C. 
The  line  is  a  Lorentaian  of  width  2.  6  i  0. 5  gauss  and 
the  Knight  shift  of  0. 72‘1  is  close  to  the  values  3. 79% 
and  0. 72%  found  in  the  neighboring  liquid  meUls  indium 
and  Un.  The  measured  line  width  is  reasonably  close 
to  the  value  of  1 . 9G  obtained  from  the  Knight  shift  and 
the  Korringa  relation. 
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Illinois  U..  Dept,  of  Mining,  Metallurgy  and  Petroleum 
Engineering,  Urbana. 

MFFUaON  OF  vanadium'*®  AND  IRON®®  IN 
VANADIUM,  byR.  F.  Peart.  (1965|  [9|p.  incl.  diagrs. 
tables,  refs.  (AFOSR-66-1S3S)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
AF06R'64-633,  and  Atomic  Energy  Commission) 

AD  641780  Unclassified 

Also  published  in  Jour.  Phys.  and  Chem.  Solids,  v.  26: 
1852-1061,  Dec.  1965. 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

X-RAY  GENERATION  OF  COLOR  CENTERS  IN  ZONE- 
REFINED  KCl  AND  KBr,  by  T.  M.  Srinivasan  and  W. 

D.  Compton.  [1965]  (9]p.  incl.  cHagrs.  tables,  refs. 
(AFOSR-65-0767)  (AF  49(638)529)  AD  616036 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  137:  A264-A272, 

Jan.  1965. 

The  techniques  of  zone  purification  of  KCl  and  KBr  crys¬ 
tals  are  described,  and  the  success  erf  this  technique  in 
removing  impurities  such  as  hydroxyl  ions  and  divalent 
cations  is  demonstrated.  A  comparison  of  the  defects 
introduced  into  zone-purified  salts  and  commercial  salts 
by  X- irradiation  at  room  temperature  and  at  liquid- 
hellum  temperature  is  given.  Studies  of  the  optical 
bleach'ng  of  F,  H,  and  Vjj  centers  by  F-band  light  at 
liquid-helium  temperature  gives  evidence  of  the  spatial 
proccimlty  of  these  centers.  (Contractor's  abstract) 


Measurements  l  ave  been  made  of  tracer  diffusion 
coefficients  oi  V*®  and  Fe®®  in  single  crystals  of  vana¬ 
dium  over  the  temperature  range  840- 1830  °C.  The 
V^  results  show  temperature  dependent  diffusion  char¬ 
acteristics  that  are  representrd  by  activation  energies 
of  94  kcal/mol  above  ..SSe^C  aud  72  kcal/mol  below 
this  temperature,  and  those  for  Fe®®  by  an  activation 
energy  of  70  kcal/mol  in  the  temperature  range  840- 
1170°C.  No  sln^e  explanation  of  these  results  is 
offered  but  the  low  temperature  data  appear  to  be  con¬ 
sistent  with  the  operation  of  a  vacancy  mechanism  of 
diffusion. 
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Illinois  U.  [Dept,  of  Mining,  Metallurgy  and  Petroleum 
Engineering]  Urbana. 

AN  INTERNAL  FRICTION  STUDY  OF  VACANaES  IN 
A  QUENCHED  Au-Ni  SOUD  SOLUTION,  by  J.  R 
Cost.  [1965]  [ajp.  incl.  diagrs.  refs.  (APOSR-66- 
1601)  (AF  AFOSR-64-633)  AO  64178  6  Unclassified 

Also  published  in  Acta  Metall. ,  v.  13:  1263-1267, 
bee.  1665. 

Changes  in  the  vacancy  concentration  in  a  quenched 
Au-30  at-%  N1  alloy  are  followed  using  Isothermal  in¬ 
ternal  friction  measurements  of  the  Zener  relaxation 
rate.  Analysis  of  the  vacancy  annealing  yields  a  value 
of  approximately  21  kcal/mol  for  the  energy  for  vacancy 
motion.  From  this  energy  of  motion,  typical  rates  of 
shifting  of  the  Zener  peak  temperature  are  obtained. 
This  peak  shift  is  used  to  interpret  a  previously  unex¬ 
plained  internal  friction  peak  observed  in  this  alloy. 
(Contractor's  abstract) 
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Illinois  U.  Dept,  of  Ppysics,  Urbana. 

ELECTRON  CAPTURE  BY  ft  AND  F  CENTERS  IN 
KBr,  by  R  S.  Crandall.  [1965]  [5]p.  incl.  diagrs. 
refs.  (APOSR-65-2032)  (AF  49(638)529)  AD  627632 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  138- A1242-A1246, 

May  iV,  i&65. 

Photoconductivity  measurements  are  made  on  KBr  con¬ 
taining  rv,  F,  and  F'  centers  to  determine  the  electron¬ 
trapping  probability  (probability  per  unit  time  that  one 
defect  per  cm®  traps  an  electron)  of  this  F  center  and 
a  center  or  negative- ion  vacancy.  The  electron- trapping 
probability  of  the  n  center  increases  from  3  x 
10"'^  cm®/sec  at  118 °K  to  6  x  10**  cm®/sec  at  24°K. 

The  electron- trapping  probability  of  the  F  center  In¬ 
creases  from  3  X  10"^  cm®/sec  at  IIB'K  to  4  x  10'® 
cm®/sec  at  24'’K.  The  inihal  capture  of  an  electron 
by  an  n  center  results  in  the  formation  of  an  excited  F 
center.  The  binding  energy  of  this  excited  state  is 
fo  ind  to  be  0. 130  ev,  corresponding  to  the  first  excited 
state  of  the  F  center..  Electron  capture  of  an  F  center 
is  interpreted  as  occurring  through  the  formation  of  an 
excited  F’  center.  The  binding  energy  of  this  state  is 
found  to  be  between  0. 04  and  0. 08  ev.. 
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Illinois  U.  Dept,  ol  Physics,  Urbana. 

PHOTOCONDUCTIVITY  OF  KBr  CONTAINING  F 
CENTERS,  byR.  S.  Crandall  and  M.  Mtkkor.  (1965] 
[3]p.  incl.  diagrs.  refs.  (AFCISR-65-  2157)  [AF  49- 
(638)529]  AD  629033  Unclassified 

Also  published  in  Phys.  Rev.,  v.  138:  A1247-A1249,; 
hSyl7,  1S65. 

The  quenatum  efficiency  or  number  of  conduction- band 
electrons  produced  per  adsorbed  photon  In  i!ie  region 
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of  the  L  bands  at  21  °K  in  KBr  was  found  to  be  nearly 
unity.  Photoconductivity  measurements  indicated  that 
the  L  bands  are  due  to  electronic  transitions  to  energy 
levels  which  are  in  the  conduction  band  and  that  the  K 
baii'l  IS  cemposed  of  two  or  more  overlapping  optical- 
absorption  bands,  of  which  the  higher  energy  ones  are 
due  to  eleclromi  transitions  to  the  conduction  band. 

The  temperature  dependence  of  the  L-band  photocon- 
du>  iivUy  below  45  K  ran  be  explained  by  the  temperature 
depeiideine  of  the  mobility.  (Contractor's  abstract) 


Uhm.;-  I  Depi  of  Physics,  Urbana. 

I  ^  KNTI-  HB  l.N  l>OTASSIUM  BROMIDE,  by  H.  K. 
iS  1  kMad  ,19651  |6jp  incl.  diagrs.  table,  refs. 

\HJSK  fiS-2r>5;)  (At-  49(638)529)  AD  62779 

Unclassified 

\i-H.  (ial)lii,|icd  III  Phys  Rev  ,  v.  140  A311-A316, 

(It  4  1 96f. 

till  ali,*.olj|i  i|iuii(uiii  efficiency  for  the  destruction  of 
I  .iiiieisand  ht  furiiMlion  of  anion  vacancies  in  KBr 
4i  71.  K  has  been  found  to  be  0.  61  t  0.  07  when  the  U 
.(iiiial  Jtisorpiioii  band  is  bleached  by  225-mo  radiation 
abia-.-bcd  ai  (te  maxinnini  of  the  U  band.  The  quantum 
1  (111  icn.  N  di'i  reases  significantly  as  the  energy  of  the 
absorbed  phu.ons  ini  reases.  It  is  suggested  that  the 
'iigb- 1  nergy  ail  of  the  U  band  is  due  to  a  secondary 
band  and  lhai  the  quantum  efficiency  of  this  band  is  61% 
of  ilul  of  ih<  primary  U  band.  Previous  results  con- 
1  erning  the  lorniation  of  isolated  anion  vacancies  and 
inliTstitial  hydride  ions  and  interacting  pairs  of  these 
eniilies  are  coiifirnitd.  However.,  the  oscillator 
sirenglhs  of  '.he  perturbed  o  bands  are  found  to  be  equal 
to  that  of  the  unperturbed  nband  (Contractor's 
abstrai  tl 
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Illinoi.s  U  Dept,  of  Physics,  Urbana. 

THE  MOSSBAUER  EFFECT  OF  FE^'^  ON  THE  SUR¬ 
FACE  OF  TUNGSTEN,  byJ.  W.  Burton.  (1965)  [85]?. 
incl  diagrs.  tables,  refs.  (Technical  note  no.  2) 

(A F  49(638)1048)  AD  609315  Unclassified 

The  Miissbauer  effect  of  Fe®'^  on  the  surface  of  poly¬ 
crystalline  tungsten  was  meaeured  over  a  temperature 
range  of  80  -  500 ’’K,  and  at  angles  of  0”  and  60°  with 
respect  to  the  normal.  The  Mdssbauer  spectra  consist 
of  3  unresolved  lines,  the  middle  one  agreeing  with 
measured  spectra  of  Fe57  m  the  bulk  of  tungsten,  and 
the  outer  2  being  attributed  to  surface  effects.  'The 
asymmetry  of  the  surface  spectra,  the  angular  depend¬ 
ence  of  the  shape,  and  the  magnitude  of  the  splitting  of 
the  2  surface  lines  indicate  an  electric  field  gradient  at 
the  surface  of  2. 4  x  10*®  V''cm2  directed  along  the 
normal.  An  effective  Debye  temperature  of  406  *  12'  K 
is  found  for  the  bulk,  fiom  a  study  of  the  temperature 
dependence  of  the  intensity  of  the  Mdssbauer  absorption. 
The  effective  Debye  temperatun  for  the  surface  is 
354  t  30'  K  along  the  normal,  and  255  i  30'  K  parallel 
to  tlie  surface.  The  angular  dependence  of  the  total  in¬ 


tensity  of  the  2  surface  lines  agrees  with  a  sinqile  theory 
for  an  atom  bound  above  the  top  layer  of  the  host  lattice. 
The  Isoni-  shift  with  respect  to  iron  at  300°K  is  0, 51  -e 
.  0002  cm  .c  in  the  bulk,  and  .  018  ±  .  002  cna/sec  on 
the  surf-  e. 
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[Illinois  U.  Dept,  of  Physics,  Urbana] 

VAHIA'nONAL  TREATMENT  OF  HIGH-FREQUENCY 
TRANSPORT  PROBLEMS  IN  SOUDS,  by  N.  K.  Bindley 
and  F.  Garcia-Moliner.  [1965]  [10]p.  incl.  diagrB.  refs, 
(^nsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-63-328,  and  Office  of  Naval 
Research)  Unclassified 

Published  in  Phys.  Re\.,  v.  140:  A343-A352,  Oct.  4, 

TMT - 

A  variational  method  of  solving  the  Eoltzmann  traniqiort 
equation  in  a  magnetic  field  is  extended  to  high-fre- 
quen' ;  problems.  The  variational  functional  does  not 
have  an  extremum  at  the  solution,  but  a  saddle  point. 

It  is  shown  that  the  approximations  to  the  conductivity 
satisfy  a  sum  rule  which  is  also  satisfied  by  the  exact 
result,  provided  reasonable  trial  functions  are  used. 
Alternative  variational  principles  have  been  formulated 
by  several  authors  and  some  of  these  are  discussed. 

Ilie  variational  equations  used  in  this  paper  can  also  be 
derived  by  Blount's  method,  and  this  casts  more  light 
on  their  nature.  It  is  shown  that  when  the  current 
carriers  are  not  degsnerate  and  the  band  is  parabolic, 
the  use  of  Sonine  polynomials  in  the  carrier  energy  as 
trial  functions  has  certain  formal  advantages,  but  that 
in  actual  calculations  simple  powers  of  the  energy  give 
the  same  results.  The  method  is  applied  to  a  calculation 
of  the  frequency-dependent  magnetoconductivity  for 
mixed  ionized- impurity  and  polar  optical-phonon  scatter¬ 
ing,  using  parameters  appropriate  to  n-InSb  at  77  °K. 

The  results  are  used  to  calculate  the  Faraday  rotation 
and  ellipticlty  as  a  function  of  magnetic  field  at  a 
frequency  of  35  Gc/sec.  It  l-s  suggested  that  measure¬ 
ments  of  the  Faraday  elliptlcity  can  give  useful  informa¬ 
tion  about  the  scattering  mechanisms  in  a  material. 
(Contractor's  abstract) 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

K  BAND  IN  COLORED  ALKAU  HAUDE  CRYSTALS, 
by  D.  Y.  Smith  and  G.  Spinolo.  [1965]  [9]p.  incl. 
diagrs.  tables,  refs.  (AFOSR-6^1307)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-64-599  and  National  Science  Foundation) 

AD  641770  UncUsslfied 

Also  published  in  Phys.  Rev.,  v.  140:  A2121-A213t, 

TSTcVreBS: - 

Recently  the  results  of  a  number  of  experiments  relating 
tc  the  K  band  in  colored  alkali  halides  have  been  re¬ 
ported  and  several  new  speculations  have  been  pul  forth 
concerning  this  absorpbon.  A  comparison  of  the  known 
properties  of  the  band  with  the  predictions  of  various 
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theories  leads  to  the  conclusion  that  the  available  ex¬ 
perimental  evidence  siqnwrts  the  original  suggestion  of 
Mott  and  Gurney  that  the  K  band  is  an  absorption  of  the 
F  center  to  a  series  of  higher  excited  states.  To  pro¬ 
vide  a  semiquantltative  theoretical  test  of  this  explana¬ 
tion  the  Simpson  model  for  the  F  center  was  investigated 
in  detail.  The  model  problem  was  solved  for  the  most 
important  higher  bound  states,  and  transition  energies 
and  oscillator  strengths  for  transitions  to  these  states 
were  calculated.  It  was  found  that  for  reasonable 
choices  of  parameters  the  model  predicts  an  optical 
absorption  spectrum  that  is  strikingly  similar  to  the 
composite  F-  and  K-band  absorption.  Several  experi¬ 
mental  tests  of  the  Mott-Gurney  model  are  suggested 
and  the  possibility  of  K-band- like  absorptions  associ¬ 
ated  with  other  centers  is  discussed.  (Contractor's 
abstract) 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

OPTICAL  ABSORPTION  AND  PHOTOCONDUCTIVITY 
IN  THE  K  BAND  OF  SOME  COLORED  ALKALI 
HAUDES,  by  G.  Splnolo  and  D.  Y.  Smith.  [1965] 

(4^.  inch  diagrs.  refs.  (AFOSR-66-1308)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-64-S99  and  National  Science  Foundation) 

AD  641771  UncUsslfled 

Also  published  in  Phys.  Rev.,  v.  140;  A2117-A2120, 

bee.  i&es. 

The  optical  absorption  of  various  alkali  halides  colored 
by  different  methods  was  measured  In  the  K-band  region 
at  liquid- nitrogen  and  liquid- helium  temperatures. 
Particular  attention  was  devoted  to  RbCl,  In  which  the 
K  band  Is  well  resolved  at  liquid- helium  temperature. 

It  was  found  that  the  K  band  In  RbCl  is  neither  sym¬ 
metric  nor  Gaussian  and  that  the  band  has  a  relatively 
long  high-energy  tail.  Photoconductivity  studies  on 
RbCl  demonstrated  that  there  is  appreciable  photocon¬ 
ductivity  only  In  this  high-energy  tall.  It  Is  concluded 
that  these  data  support  the  Mott- Gurney  model  of  the 
K  band  which  attributes  the  malr  part  of  the  K  absorp¬ 
tion  to  allowed  transitions  of  the  F  center  to  a  series  of 
bound  excited  states  beneath  the  conduction  band.  (Con¬ 
tractor's  abstract) 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

NEW  DATA  ON  THE  RELAXED  EXOTED  STATE  OF 
THE  F  CENTER,  by  G.  Splnolo.  [1965]  [2]p.  Incl. 
diagr.  table,  refs.  (AF  AF08R-64-599) 

Unclassified 


that  in  emission  the  excited- state  wave  function  is  very 
broad.  The  hydrogen! c  model  seems  to  fit  the  data 
very  well,  and  Fowler's  theory  finds  strong  experimental 
siq>port.  (Contracior's  abstract) 
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Illinois  U.  Dept,  of  Psychology,  Urbana. 

EFFECTS  OF  TASK  CHARACTERISTICS  ON  GROUP 
PROCESS,  by  C.  G.  Morris,  H.  July  1965  [133]p. 
incl.  diagrs.  tables,  refs.  (Technical  rept.  no.  2) 
(AFOSR-65-1519)  (AF  49(638)1291)  AD  624034 

Unclassified 

This  study  is  a  laboratory  investigation  of  the  effects 
on  group  interaction  and  leader  behavior  of  2  group 
task  characteristics:  task  "type"  (production,  discus¬ 
sion,  problem  solving)  and  level  of  task  difficulty  (high, 
medium,  low),.  Incidental  evidence  on  the  effects  of 
the  ordinal  position  of  tasks  is  presented.  Results 
show  that  task  t^roe  significantly  affects  the  distribution 
of  more  than  60%  of  the  group  or  leader  activity.  Level 
of  task  difficulty  does  not  greatly  affect  group  or  leader 
activity.  Ordinal  position  significantly  differentiates 
the  first  task  from  the  other  three.  Methodological 
implications  of  the  study  are  discussed. 
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Illinois  U.  Dept,  of  Psychology,  Urbana. 

HOLE  ASSIGNMENT  AND  ATTITUDINAL  COMMIT¬ 
MENT  AS  FACTORS  IN  NEGOTIATION,  by  N.  J. 

Vidmar  and  J.  E.,  McGrath.  Aug.  1965,  78p.  incl. 
diagrs.  tables,  refs.  (Technical  rept.  no.  3)  (AFOSR- 
65-1557)  (AF  49(638)1291)  AD  625387  UncUsslfled 

This  study  investigated  the  effects  of  role  assignment 
and  altitudinal  commitment  on  task  performance  and 
attitudes  in  negotiation  groups.  Negotiation  groups 
were  studied  in  a  Uboratory  situation  using  subjects 
from  real  reference  groups  negotiating  on  a  meaningful 
subject.  The  findings  fall  into  2  main  categories; 

(1)  negotiation  groups  composed  of  2  members  from  one 
reference  group,  with  one  negotiator  having  a  cross¬ 
role  assignment,  were  able  to  set  forth  more  impartial 
solutions  than  sUndard  negotiation  groups  composed  of 
members  representing  their  own  reference  groups;  and 

(2)  within  a  standard  negotiation  group  the  less  com¬ 
mitted  the  negotiators  were  to  their  respe'-tive  reference 
groups,  the  better  the  group  performed. 
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Illinois  U.  Dept,  of  Psychology,  Urbana. 


Published  in  Phys.  Rev.,  v.  137:- A1495-A1496, 
liter.  1,  iSte., 


Ionization  energies  AE  and  lifetimes  rpof  the  excited 
state  of  the  F  center  have  been  measured  in  various 
alkali  halides.  The  experlmenUl  values  of  AE  have 
been  plotted  (m*./m)  (l./fg^),  following  Fowler's  idea 


SOaAL  MOTIVES  AND  DEaSION- MAKING  BEHAVIOR 
IN  INTERPERSONAL  SITUATIONS,,  by  W  J.  Higgs  and 
J.  E.  McGrath.  Sept.  1965,  145p.  incl.  diagrs  tables, 
refs.  (Techniril  rept.  no.  4)  (AFOSR- 65- 15531 
(AF  49(638)1291)  AO  625487  UncUsslfled 
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An  attempt  was  made  to  Incorporate  suble  mubvatiunal 
states  into  the  prediction  of  behavior  in  interpersonal 
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studies.  From  the  literature  on  group  processes  3 
kinds  of  behavior  were  identified  and  tentati'  e  mappings 
into  corresponding  motives  were  made:  (1)  The  first 
part  investigated  whether  Ss  would  consistentty  describe 
their  motives  in  terms  of  the  3  behavior  areas.  Items 
yielded  3  factors;  affiliation,  prominence,  and  achieve¬ 
ment.  (2)  The  second  part  constructed  reliable  scales 
for  measuring  these  factors.  13)  The  third  part  was  a 
partial  investigation  of  the  relevance  of  the  scales  to 
interpersonal  behavior  (specifically,  a  2-per8on  game 
situation). 
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Illinois  U.  [Electrical  Engineering  Research  Lab. ) 

Urbana. 

FAST  NEUTRON  IRRADUTTON-EFFECTS  ON 
GaAs,  „PxP-N  DIODE  LASER  THRESHOLD  CUR¬ 
RENT,  by  J.  H.  Doede,  R.  H.  Vonderohe  and  others. 
[1965]  [2]p.  (AFOSR-65-1377)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)417  and  Atomic  Energy  Commission)  AD  640782; 
AD  621308  Unclassified 

Presented  at  InternatT.,  Symposium  on  Laser-Physics 
and  Applications,  Berne  (Switzerland),  Oct.  12-15, 

1964. 

Also  published  in  Zeitschr.  Angew.  Math,  and  Phys. , 
v.  16:  99-100,  1965. 

Two  of  the  major  problems  associated  with  the  construc¬ 
tion  of  laser  diodes  from  ternary  system  material  are 
the  chemical  purity  and  the  inhomogeneous  polycrystal¬ 
line  nature  of  the  final  product.  Both  effects  increase 
the  current  density  necessary  for  laser  action.  In 
this  investigation,  4  GaASj_^P^  diodes  of  various 
phosphorus  substitution  percentages  were  bombarded 
with  fast  neutrons  in  '  rder  to  determine  the  dependence 
of  threshold  current  densities  on  Uie  total  neutron  flux. 

It  appeared  that  surface  damage  effects  of  the  laser 
cavity  masked  any  information  concerning  the  crystal¬ 
line  homogeneity  effects  on  laser  current  thresholds. 
Present  investigation  is  being  made  of  Irradiations  of 
the  Initiel  crystal  material  and  subsequent  polishing 
into  laser  cavities  to  remove  such  surface  effects. 
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Illinois  U.  [Electrical  Engineering  Research  Lab.  j 
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MEMORY  WITHOUT  RECORD,  by  H.  Von  Foerster. 
[1965]  (45)p.  incl.  diagrs.  tables,  refs.  (APOSR-67- 
0311)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR-63-7  and  National 
Inslilules  of  Health)  Unclassified 

Also  published  in  Learning,  Remembering  and 
ForgettTng,  T^roc.  of  the  First  Conf.  ,■  v.  I.  The 
Anatomy  of  a  Memory,  ed.  by  D.,  P.  Kimble,  Palo 
Alto,  Science  and  Behavior  Books,  Inc. ,  p  386-433, 
191)5 


by  which  memory  is  effected.  The  description  is  based 
on  precise,  quantitative  definitions  of  the  concept  of 
uncertainty  and  the  concept  of  order.  The  numerology 
of  Information  theory  is  applied  to  some  known  features 
of  the  nervous  system  to  terive  an  estimate  of  the 
amount  of  information  necessary  to  apedty  a  brain, 
based  on  a  specification  of  the  universe  of  brain  in  terms 
of  a  finite  number  of  states  and  the  probability  of  their 
occurrence.  The  number  of  states  of  the  universe  is 
estimated,  i..  ,  the  number  of  different  networks  that 
can  be  compos.-.'  by  directionally  connecting  n  elements. 
The  question  as  ->  what  differentiates  one  network  from 
another  is  approached  from  2  different  points:  (a)  purely 
structurally,  where  the  operational  mo^llties  of  the 
nodal  elements  are  ignored,  and  (b)  where  the  operational 
modalities  of  the  nodal  elements  are  considered  in  a 
structurally  defined  network.  The  description  supports 
an  hypothesis  that  the  nervous  system  be  viewed  as  if 
it  were  a  computer  whose  internal  orgamzahon  changes 
as  a  result  of  its  interaction  with  an  environment  that 
jMssess  some  order.  The  changes  occur  in  such  a  way 
that  some  constraints  in  the  environment  that  are  re¬ 
sponsible  for  its  orderliness  are  mapped  into  the  com¬ 
puter's  structure.  This  homomorphism  "environment- 
system"  reveals  itself  as  "memory"  and  permits  the 
system  to  function  as  an  inductive  inference  computer. 
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COMPUTER  DESIGN  OF  LINEAR  FREOUENCY  SELEC¬ 
TIVE  NETWORKS,  by  D.  A.  Calahan.  [1965]  [6]p.  incl. 
refs.  (APOSR-66-0388)  (AF  AFOSR-63-177) 

AD  641489  Unclassified 

Also  published  in  Proc.  IEEE,  v..  53;  1701-1706,  Nov.. 
1965.  - 

An  efficient  algorithm  is  proposed  for  the  computer  syn¬ 
thesis  of  linear  networks  of  arbitrary  configuration. 

Given  a  circuit  approximately  realizing  a  network  func¬ 
tion  T(s),  the  element  values  are  perturbed  until  Its)  is 
precisely  realized.  In  the  process,  (msitlve  elements 
may  be  "grown"  across  nod'-s  as  required,  or  may  be 
forced  to  desired  values.  Examples  in  the  areas  of 
passive  and  active  filter  design  are  given,  and  limitations 
of  the  procedure  are  discussed.  Also,  the  method  is 
shown  to  be  related  to  the  theory  of  equivalent  networks. 
(Contractor's  abstract) 
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ON  CLASSinCATION  AND  SUPERPOSmON  P«Na- 
PLES  FOR  NONUNEAR  OPERATIONS,  oy  A.  Inselberg. 
May  1965,  73p.  incl.  refs.  (Technical  rept.  no.  4) 
(AFOSR-65-1712)  (AF  AFOSR-64-7)  AD  624268 

Unclassified 

Superj[>osltlons  (ways  of  expressing  a  solution  of  an 
equation  as  a  function  of  other  solutions  of  the  equation) 
for  nonlinear  operators  are  discussed.  For  operators 
having  certain  kinds  of  superpositions,  a  unique 
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represenbctlon  involving  their  superposition  and 
additiveliy  linear  operators  is  given.  Equivalence 
classes  operators  ar*  obtained,  each  class  being 
composed  ol  operators  having  a  given  superposition. 
Generalised  translations  of  (gierators  are  defined  in 
terms  of  the  superpositions.  The  classification  of 
operators  is  further  extended,  and  a  number  of  well- 
Imowtt  nonlinear  differential  operators  are  shown  to 
belong  to  certainof  these  ext'rnded  classes. 
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Illinois  U.  Electrical  Engineering  Research  Lab. ,  Urbana. 

A  STUDY  OF  A  FAMILY  OF  COMPLEX  SYSTEMS,  AN 
APPROACH  TO  THE  INVESTIGAHON  OF  ORGANISMS' 
BEHAVIOR,  by  C.  C.  Walker.  June  1965  ,  250p.  Incl. 
diagrs.  table,  refs.  (Techn'-al  rept.  no.  5)  (APOSR- 
65-1713)  (AFAFOSR-64-7)  AO  624864 

Unclassified 

This  paper  examines  a  family  of  complex  systems  de¬ 
fined  with  reference  only  to  theoretically  basic  charac¬ 
teristics  of  the  systems'  parts  and  their  Interrelation¬ 
ship.  The  systems  considered  are  intricate  structures 
built  up  of  simple  electrical  devices,  called  elements, 
which  interact  with  one  another.  Each  element  has  2 
possible  element- states,  with  its  present  state  deter¬ 
mined  from  states  of  other  elements  and  from  Its 
previous  state  by  a  fixed  transformation.  Given  a  par¬ 
ticular  transformation,  a  system  Is  constructed  by 
taking  100  elements  embod^ng  that  transfo'-mation  and 
Joining  them  at  random.  The  system's  behavior  Is 
studied  by  examining  its  cycles  under  operation.  Then 
a  different  system  Is  built  using  the  same  elements  and 
the  sampling  of  behavior  repeated.  Systems  are  com¬ 
pared,  and  tt  is  found  that  for  many  tranrformations, 
details  of  structure  are  evidently  unimportant  In  the 
occurrence  of  certain  types  of  behavior. 
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AUTOMATIC  ADJUSTMENT  IN  A  CONTNUOUS 
ENVIRONMENT,  by  A.  M.  Andrew.  Sept.  1965,  19p. 
Incl.  diagrs.  table.  (Technical  rept.  no.  8)  (AFOSR- 
65-2283)  (AFAF06R-64-7)  AO  624548 

Unclassified 

Control  devices,  biological  or  otherwise,  which  are 
able  to  adjust  their  own  Internal  parameters  are  dis¬ 
cussed.  I!  ts  shown  that  under  certain  circumstances, 
the  adjustment  process  must  depend  on  experimental 
Ructuations  superimposed  on  either  the  jiarameters  or 
the  control  signals.  A  study  is  made  of  a  post  office 
problem  (automatic  determination  of  postage)  to  illus¬ 
trate  the  way  in  which  "effective  fluctuat  ons"  attributed 
to  the  parameters  can  best  be  romputerei  from  Rurlua- 
tlons  of  the  control  signals.  A  mathematt.-il  compari¬ 
son  Is  made  of  2  ways  In  which  a  self-improving  con¬ 
troller  may  operate,  1.  e. ,,  with  and  without  an  explicit 
model  of  the  environment.  For  a  simple  control  task, 
the  2  are  shown  to  be  almost  exactly  equivalent.  (Con¬ 
tractor's  abstract) 


A  TECHNIQUE  FOR  THE  ANALYSIS  OF  MUSICAL 
INSTRUMENT  TONES,  by  M.  D,  Freedman.  Oct..  1965, 
137p.  incl.  diagrs.  tables,  refs,  (Technical  rept.  no. 

6)  (AFOSR-65-2293)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AroSR-64-7  and 
National  Institutes  of  Health)  AD  627181  Unclassified 

A  technique  is  described  for  analyzing  the  transient 
part  of  a  musical  lone.  The  analysis  was  made  on  the 
Illiac  n  computer,  via  analog-digital  conversion.  The 
analysis  procedure  consists  of  4  steps:  (1)  determination 
of  an  adequate  mathematical  specification  for  an  equation 
which  represents  the  sound  pressure  wave,  (2)  deter¬ 
mination  of  the  constants  in  the  equation  for  a  given  tone 
(inharmonic  partlals  are  detected  and  provided  for  in  the 
specification  function),  (3)  verification  mathematically 
and  by  resynthesis  of  the  tone  using  the  Illiac  n,  and 
(4)  iterating,  if  necessary,  to  improve  the  results. 
Examples  of  the  analyses  of  the  tones  of  5  instruments 
are  presented.  Results  provide  a  basis  for  the  synthesis 
of  tones  and  for  the  creation  of  new  tones.  By  extension, 
the  results  are  applicable  to  the  analysis  and  synthesis 
of  any  signal  possessing  a  certain  degree  of  regularity. 
Use  of  the  deHved  representation  function  to  approximate 
unknown  signals  is  illustrated.  The  method  accounts 
for  cascaded  attacks,  nonexponential  attacks,  attacks 
whose  transient  regions  overlap,  decays  associated  with 
inharmonic  frequencies,  and  frequency  changes. 


TABLE  OF  THE  STIRLING  NUMBERS  OF  THE  SECOND 
KIND  S  (N,  K)  FOR  N,  K  UP  TO  100  AND  FOR  VALUES 
OFS(N,K)  EQUAL  OR  SMALLER  THAN  lOlOS-l,  by 
A.  M.  Andrew  and  H.  Von  Foerster.  Dec.  1065,  182p. 
Incl.  dtagrs.  tables.  (Technical  rept.  no.  6)  (AFOSR- 
66-2373)  (AF  AFOSR'64-7)  AD  641081  Unclassifleu 

A  printout  is  pven  for  a  program  for  computing  Stirling 
numbers  of  the  second  kind  that  uses  the  recursive 
formula  S(n,k)  =  S(n-1,  k-1)  +  k  Sln-l.k)  for  k  ■  2, 
and  S(n,  k)  *  1  for  k  «  1.  Computed  values  are  given  for 
S(n,k)  '  10  (exp  109)-1,  1  ;  V  ■'  n  ■■  100.  In  an  Introduc¬ 
tion,  the  use  of  Stirling  numbers  in  various  combinaional 
problems  is  discussed,  together  with  an  explanation  of 
the  use  of  the  table  of  computed  values.  Application  of 
the  tabic  is  described  to  obtain  the  following  sums  for 
multi-valued  logical  systems:  (a)  the  number  of  functions 
represented  by  a  particular  morphogram,  and  (b)  (lie 
number  of  morphograrns  that  may  be  constructed  tliat 
adult  k  different  values  In  an  m  valued  system;  a  "mor- 
phogram"  is  defined  as  a  particular  distribution  of  possi¬ 
ble  value  occupancies  n ,  y . .  . . 
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TUNNEUNG  FROM  METAL  TO  SEMICONDUCTORS, 
incl.  illus.  diagrs.  refs. 
Unclassified 


by  P.  V.  Gray.  [1965]  (8]p. 
(AFAFOSR-64-7J 


Published  in  Phys.  Rev. ,  v.,  140:  A179-A186,  Oct.  4, 

Conductance  and  differential  capacitance  have  been 
measured  as  a  function  of  frequency  and  of  bias  on  a 
number  of  silicon- silicon- dioidde-aluminum  sandwiches. 
The  results  indicate  that  information  about  the  density 
and  energy  of  states  near  the  silicon- silicon- dioxide 
interface  may  be  deduced  from  these  measurements. 
Conduciance  is  due  to  electron  tunneling  transitions  be¬ 
tween  the  aluminum  and  silicon.  Analysis  of  the  tunnel 
current  is  given  in  terms  of  a  single-particle  WKB 
approximation.  A  simplified  formula  is  derived  to  ex¬ 
plain  tunneling  between  the  metal  and  the  intrinsic 
semiconductor  bands.  A  preliminary  analysis  of  tunnel¬ 
ing  to  impurity  bands  is  discussed.  Experimental  data 
are  shown  which  display  details  of  impurity- band  spread¬ 
ing  near  the  valence-band  edge  of  silicon  samples  con¬ 
taining  10^®  and  Ifll®  boron  atoms/cm®..  Tunneling 
from  silicon- silicon-dioxide  interface  stales  is  analyzed 
by  defining  a  tunneling  lifetime  and  using  this  concept 
to  explain  the  observed  frequency  dependence  of  the 
conductance  and  capacitance  measurements.  Quantita¬ 
tive  eiqierimental  values  are  obtained  giving  the  density 
of  interface  states  vs  energy.  These  results  are  in 
close  agreement  with  those  obtained  by  Statz  et  al  , 
from  inversion-layer  conductance  studies.  (Contractor's 
abstract) 
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STIMULATED  CATHODELUMINESCENCE- LASING 
ACTION  IN  n-TTPE  GaAs  AT  4. 2'K  AND  77 ’K  BY 
FAST  ELECTRON  BOMBARDMENT,  by  P.  D.  Coleman 
and  G.  E.  Bennelt.  [1965]  [14jp.  incl.  Ulus,  diagrs. 
(AFOSR-65-2056)  (AF  AFOSR-65-272)  AD  627727 

Unclassified 

Also  published  in  Proc.  Seventeenth  Nat'l.  Aerospace 
Electron'Conf. ,  Dayton,  Ohio,  May  10-12,  1965, 
p.  316-331.. 

An  experimental  study  in  pumping  bulk  n-type  GaAs  was 
conducted  by  bombarding  the  material  with  a  15  to  SO  kv 
pulsed  electron  beam.  Hole- electron  pairs  were 
created  which  ..an  recombine  by  a  ra  native  process 
across  the  jand  gap  of  the  semiconductor.  This  work 
demonstrates  that  bulk  semiconductors  can  readily  be 
pumped  with  electron  beams  in  the  20  to  40  kv  range. 
There  is  reason  to  believe  that  doped  insulator  laser 
maiertals  could  also  be  pumped  by  this  method. 


HARMONIC  GENERATION  IN  HCN  BY  MULTIPLE 
QUANTUM  CONVERSION,  by  D..  P.  AUtt  and  P.  D. 
Coleman.  [1965]  [7]p.  incl.  diagrs.  (AFOSR-65-30S8) 
(AFAF06R-65-272)  AO  627724  UnclassUled 


Also  published  in  Jour.,  Appl.  Phys. 
June  : 


v.  36;  2004-2010, 


A  nonlinear,  quantum*  mechanics  experiment  in  third- 
harmonic  generation  by  a  traveling  wave,  multiple 
photon  interaction  in  BCN  gas  is  presented.  The  J  =  0, 
J  -  1  rotational  levels  of  HCN  are  used  to  multiply  from 
34. 7  to  104  Gc/ sec  with  a  peak  power  output  at  104 
Gc/sec  in  excess  of  1. 5  W.  The  InteracHon  takes  place 
in  a  length  of  RG  96/U  waveguide.  Harmonic  power 
ou^iut  is  plotted  against  fundamental  power  Input  for 
interaction  lengths  varying  from  0. 5  to  3. 0  m  in  0.  S-m 
steps  and  gas  pressures  from  250  to  450  Torr.  These 
data  are  compared  with  a  theoretical  analysis.  (Con¬ 
tractor's  abstract) 
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QUANTUM  THEORY  OF  OPTICAL  BEATING  IN  PHOTO- 
CONDUCTORS,  bv  C.  M.  Penchina.  [1965]  7p.  (APOSR- 
65-1191)  (AF  APOSR-65-714)  AD  620638 

Unclassified 

Also  published  in  Proc.  Seventh  Internat’l.  Conf.  on 
the  Physics  of  Semiconductors,  Parts  (PnU’ce)  (July  19- 
24,  1964),  Paris,  Dunod,  1965,  p.  965-971. 

The  quantum  thec'ry  of  optical  beating  in  photoconductors 
is  examined.  A  model  is  considered  in  which  electrons 
initially  in  a  nearly  filled  band  are  opti''alIy  excited  > 
the  next  higher  empty  band.  It  is  assumed  that  the  en¬ 
ergy  gap  between  these  2  bands  is  much  greater  than  kT.. 
For  ohmic  material  with  a  steady  bias  voltage,  the 
change  In  current  is  proportional  to  the  number  of  elec¬ 
trons  excited  by  the  radiation.  Thus,  to  determine  the 
photosignal,  the  total  number  of  electrons  excited  by 
the  radiation  is  calculated  as  a  function  of  time.  R^ 
suits  demonstrate  that  the  recombination  lifetime  r 
limits  the  resolution  with  which  a  photoconductive  de¬ 
tector  can  distinguish  between  2  light  beams. 
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VAPOR-UQUID-SOLID  GROWTH  OF  GALUUM 
PHOSPHIDE,  by  N.  Holonyak,  Jr. ,  C.  M.  Wolfe,  and 
J,  S.  Moore.  [1965]  [2]p.  incl.  Ulus.  (AFOSH-65- 
1179)  (Sponsored  Jointly  by  Air  Force  Cambridge  Re¬ 
search  Labs. ;  and  Air  Force  Office  of  ScientlRc  Re¬ 
search  under  AF  AFOSR- 65-714)  AD  621309 

Unclassified 

Also  published  in  Appl.  Phys.  Ltrs. ,  v.  6;  64-65, 

TebTisf  15^.  ~ 
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The  sutcessful  vapor- liquid- solid  (VLS)  growth  ol  GaP 
whiskers,  rods,  st^  blates  is  described.  TMs  lends 
confirmation  to  the  generality  of  the  VLS  mechanism. 
It  is  suggested  that  the  Vl£  mechanism  can  play  a  role 
in  the  growth  of  single  crystal  Itl-V  compounds  by 
affording  an  alloy  at  a  s*ep  where  the  pr^ucts  from 
the  halide  vapor  transport  may  deposit  pr^erentially, 
cause  supersaturation  in  the  alloy,  and  nucleate  on  Lhe 
crystal. 
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lOCATTON  OF  THE  SOURCE  OF  RECOMBINATION 
RADIATION  IN  GaCAai.^?*)  P*"  JUNCTIONS  BY  ELEC¬ 
TRON  BOMBARDMENT,  by  C.  M.  WoUe,  M.  D. 

Si rUs  and  others.  [1965]  (Ijp.  incl.  diagrs.  (AFOtR- 
65-2073)  (^xinsored  jointly  by  Air  Force  Cambridge 
Research  lAbs. ;  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  APOSR-M-714)  AD  62756^ 

Unclassified 

Also  pubHshed  tn  Jour.,  Appl.  Phys. ,  v.  36-  2087, 

June  1965.. 

The  location  of  the  source  of  recombination  radianon 
IS  determined  experimentally.  Highly  polished  rec¬ 
tangular  laser  junctions  were  conductively  mounted 
with  the  junction  short-circuited  on  one  side  and  with 
the  opposite  side  exposed  to  fi  ee  electron  bombardment. 
Electron- hole  pairs  were  ir  jected  umlormly  at  the 
junctions  and  on  eltiier  sidt  into  n-type  and  p-type 
matenal.  From  observations  of  the  sample  at  various 
beam  current  strengths,  tt  was  concluded  that  recombi- 
latton  radiation  proceeds  more  efficiently  and  with 
shorter  lifetime  in  material  processing  acceptor  states; 
that  is,  in  the  junction  region  and  slightly  into  the  p- 
type  side.  Efficient  recombination  does  not  extend  from 
concentration  Increases  sharply.  Efficient  recombina¬ 
tion  radiation  does  not  extend  at  all  from  the  junction 
into  the  n-type  side. 


1224 

Illinois  U.  (Electrical  Engineering  Research  Lab.]  Urbana. 

GROWTH  AND  DISLOCATION  STRUCTURE  OF 
SINGLE- CRYSTAL  Ca(A$i.xP|i),  by  C.  M.  Wolfe, 

C.  J..  Nuese,  and  N..  Holonyak,  Jr.  (1965]  I2p.  incl. 
Ulus,  diagrs,  table,  refs.  (AFOSR-86-1636) 
(Sponsored  jointly  by  Air  Force  Cambridge  Research 
Labs. ;  and  Air  Force  Office  of  Scientific  Research 
under  AFAFOSH-65-714)  AD  641185  Unclassified 

Also  published  in  Jour.,  Appl.  Phys. ,  v.  36:  3790-3801, 

dTcT-rss: - 

The  preparation  of  single-crystal  GaAsP  by  halide 
vapor  transport  is  described.  That  dislocation  free 
CaAsP  can  be  achieved  was  verified  experimentally  for 
whiskers  grown  by  the  vapor- liquid- solid  method.  In 
the  growth  of  monocrystalline  Ingots  for  device  pur¬ 
poses,  growth  mechanics  and  the  resulting  crystal  habit 
are  strongly  influenced  by  degenerate  Zn,  Te,  and  Se 
doping.  Since  n-type  crystals  require  higher  super¬ 


saturations,  single- crystal  growth  is  easier  to  obtain 
with  Zn  dt^ng.  The  as-grown  dislocation  structure  of 
ingots  with  low-index  natural  facets  is  examined  by 
decoration  and  etching.  Typical  densities  are  5  x  10® 
lOS/cm®.  From  their  simple  cryptallographic  orienta¬ 
tions  different  dislocations  are  iitentlfied.  <211',  '111  ’ 
and'100>,  '110\  edge  dislocations  are  observed  in 
110'  polygon! ration  wails.  Values  of  mobility  and 
carr.cr  density  are  evaluated  from  a  device  point  of 
view.  Laset  diodes  with  threshold  currents  as  low  as 
3000  A  cm2  nt  jy.  3'^  cup  j^gye  obtained  from  this 
niaterul 
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A  DISTORTION  ANALYSIS  OF  THE  MOS  TRANSISTOR, 
by  «.  F.  Pfeifer  and  C.  T.  Sah.  June  1965,  26p.  incl 
diagrs,  (AFOSR-66-1340)  (AF  AFOSR-65-714) 

AD  641306  Unclassified 

The  e.xpenmental  results  verify  the  theoretical  expres¬ 
sions  considerably  well  whe  i  the  equations  are  evaluated 
within  their  respective  regi ms  of  ralidity.  The  devia- 
hon  fro.m  the  Vy  dependence  1^  which  is  seen  to  extend 
into  the  saturation  region  b>  an  amount  greater  than  the 
modulation  width  of  the  input  s.c^nal  is  assumed  to  be 
due  to  the  approximation  of  zero  drain  conductance  at 
the  edge  of  the  saturation  region.  The  practical  results 
of  this  experiment  indicate  that  'ht  MOS  transistor  can 
perform  satisfactorily  as  a  low  dist.rtion  amplifier 
when  operated  in  the  saturation  mode  provided  Iiat  the 
input  signal  is  maintained  at  a  sufficiently  low  level. 
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Illinois  U.  Electrical  Engineering  Research  Lab. ,,  Urbana. 

GAS  LASER  STUDIES  IN  THE  100  TO  1000  MICRON 
RANGE,  by  P.  D.  Coleman.  Final  rep t.  Dec.  31,  1965, 
8p,  (AFOSR-66-0719J  (AF  AFOSR- 65-804)  AD  632306 

Unclassified 

The  report  summarizes  the  first  year’s  activities  of  re¬ 
search  on  gas  lasers  tn  the  100  to  1000  p  range.  A 
general  description  and  experimental  results  of  a  water 
vapor  laser  covering  the  4i.  to  118  p  is  described.  Re¬ 
search  problems  to  be  explored  during  the  second  year 
of  the  grant  are  discussed  along  with  a  brief  comparison 
with  classical  electronic  i.'.othods  of  generation. 
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Illinois  U.  (Electrical  Engineering  Research  Lab.]  Urbana 

EVOLUTIONARY  PATTERN  RECOGNITION  SYSTEMS, 
'oy  A.  H.  Klopf.  Nov.  1965  [70]p.  incl,  diagrs.  tables, 
refs,  (AFOSK-66-1342)  (AF  AFOSR- 65-978)  AD 
AD  637492  Unclassll.ed 

An  adaptive  .network  is  proposed  which  is  capable  of 
self-organization  on  2  levels,  a  fundamental  level  In- 
voling  the  structure  of  the  system  and  a  secondary  level 
Involving  a  set  of  variable  weights  within  the  structure. 
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Tie  system  was  simulated  on  a  (figital  computer  and 
its  behavior  investigated  for  the  purpose  of  developing 
evolutionary  processes  by  which  systems  could  adapt 
structurally  to  their  environment  The  system  was 
studied,  first,  as  a  non- evolutionary  network;  adapta¬ 
tion  could  occur  only  through  variation  of  the  weights. 
An  empirical  equation  was  established  relating  the 
t>ii  actural  parameters  of  this  system  to  its  capabilities. 
The  evolutionary  system,  possessing  the  capability  of 
structure  modification,  was  then  investl^ted  Several 
heuristics  were  developed  which  allowed  the  system  to 
significantly  improve  its  performance  in  a  pattern 
recognition  task  through  structure  moiftfication.  (Con¬ 
tractor’s  abstract) 
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ELECTRONIC  COMMUTATOR  DETERMINATION  OF 
E°  OF  FORMATION  AND  RELATED  THERMODYNAMIC 
QUANTITIES  FOR  MOLTEN  LEAD  CHLORIDE,  by  T.. 

B.  Warner  and  R  L.  Seifert.  [1965]  f6]p.  incl.  iUus. 
dlagrs.  refs.  (AFOSR-6S-2099)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)313  and  Atomic  Energy  Commission)  AO  628269 

Unclassified 

Also  published  In  Jour.  Phys.  Chem. ,  v.  69:  1034- 
1039,  Mar.  1965, 

The  electronic  commutator  method  for  determlnging  E° 
of  formation  of  molten  halides  has  been  improved  and 
applied  to  obtain  the  foUowing  equations  for  E°,  aG°, 
AH°,  dS°,  and  ACp°  of  formation  of  liquid  lead  chloride 
In  the  temperature  range  493-866'..  The  equation  for 
E°  reproduces  the  data  within  the  experimental  precision 
of  0. 2  mv.  The  larger  error  limits  in  brackets  are 
based  on  consideration  of  maximum  probable  tempera¬ 
ture  Inhomogenelty  in  the  melt  and  other  possible  sys¬ 
tematic  errors.  The  figures  in  brackets  are  average 
standard  errors  calculated  for  t  =  493-750  and  750- 
866',  respectively;  X  =  (t  -  700)/100.  E”  (mv)  ^ 

1158.90  -  54.1  IX  +0.833X2  +  0.062X3  +o.ll6X< 

(±0.8  mv,  1 1.2  mv];  4G°  (kca  /mol)  =  53.451  + 

2. 496X  -  0. 038X2  -  0. 0029X3  -  0. 0054X4  [*  o.  035  kcal, 
±0.053  kcal];  4H'  Qtcal/mol)  =  77.737  +  0.748X  + 
0.122X2  +  0.2140X3  +  0,0160X4  [±  0. 12  kcal,  ±0.24 
kcal];  AS'  (e.  u. )  =  -24, 957  +0. 768X  +  0.086X2  ^ 

0. 2140x3  [±  0. 14  e.  u. ,  ±  0. 19  e.  u.  ];  and  ACn"  (cal/ mol 
deg.)  =  10.41  =  0.34X-  0.075X2  (±0.47  cal,  ±0.76  cal]. 
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Indiana  U.  Dept,  of  Chemistry,  Bloomington. 

CONTACT  POTENTIAL  DIFFERENCE  BETWEEN 
SILVER  NITRATE  AND  SILVER,  by  J.  L.  Copeland 
and  R.  L.  Seifert.  [1965]  [6]p.  incl.  diagrs,  refs. 
(AFOSR-65-2110)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  [AF  49(638)313]  and  Atomic 
Energy  Commission)  AD  629075  Unclassified 

Also  published  in  Jour.  Electrochem.  Soc. ,  v.  112; 

53r-fi36,“A'ug.~re65., 


The  silver  nitrate- silver  contact  potential  was  detei^ 
mined  from  190°  to  280''C  by  the  Zisman  dynamic  con¬ 
denser  method.  At  the  melting  point  of  the  salt  the  con¬ 
tact  potential  of  liquid  silver  nitrate  rdative  to  silver 
is  -530  mv,  with  a  temperature  coefficient  of  0. 14 
mv/deg,  and  that  of  the  solid  salt  is  -608  mv.  The 
discontinuity  of  78  mv  at  the  melting  point  is  attributed 
primarily  to  a  greater  excess  surface  concentration  of 
silver  ions  in  the  liquid  than  in  the  solid  salt.  (Con¬ 
tractor's  abstract) 
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Indiana  U.  DepL  of  Chemistry,  Bloomington. 

THE  EVALUATION  OF  TWO  CENTER  INTEGRALS 
INVOLVED  IN  THE  CALCULATION  OF  THE  INTENSITY 
OF  DIFFRACTED  ELECTRONS  AND  X-RAYS  FROM 
MOLECULES,  by  R  A.  Bonham.  [1965]  [3]p.  (Con¬ 
tribution  no.  1323)  (AFOSR- 66-0585)  (AF  49(638)1681) 
AD  632253  Unclassified 

Also  published  in  Jour.  Phys.  Soc.  f  Japan),  v.  20; 
2266-2262,  Dec.  1965. 

Fourier  transform  techniques  are  utiltzed  to  simplify 
the  two  center  Integrals  encountered  in  the  calculation 
of  molecular  and  x-ray  scattering  factors  in  the  first 
Born  approximation.  It  is  shown  that  the  two  center 
integrals  can  be  reduced  to  a  single  numerical  integra¬ 
tion  from  0  to  1  for  a  molecule  in  a  fixed  or  random 
orientation  in  space.  The  many- electron  wave  function 
is  taken  as  a  product  of  hydrogen- like  orbitals  with 
arbitrary  screening  parameters.  Ejq?llci*  expressions 
for  certain  cases  Involving  Is,  28  and  2pg  orbitals  are 
given.  (Contractor's  abstract) 
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APPROXIMATE  NATURAL  ORBITALJ  FOR  POUR- 
ELECTRON  SYSTEMS,  by  G.  P.  Barnett,  J.  Llnderberg, 
and  H.  Shull.  [1965]  [9]p.  incl.  tables,  refs.  (In  cooper¬ 
ation  with  Uppsala  U. ,  ^eden)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF 
AFOSR-64-362J  and  National  Science  Foundation) 

Unclassified 

Presented  at  Internat'l.  Symposium  on  Atomic  and 
Molecular  Quantum  Theory,  Sanlbel  Island,  Florida, 

Jam  18-23,  1965. 

Published  in  Jour.  Chem.  Phys. ,  v.  43:-  S80-S88, 

Nov.,  15,  1965. 

Approximate  natural  orbitals  for  4  electron  wavefunctlons 
for  Be  as  calculated  by  Boys,  Matsen,  Watson,  and 
Weiss,  and  LiH  as  calculated  by  Ebbing  are  obtained  by 
diagonalization  of  the  appropriate  first-order  reduced 
density  matrices.  The  formalism  for  carrying  out  the 
process  is  extended  to  the  case  of  a  nonorthogonal  basis. 
Occupation  numbers  are  presented  and  compared  for  the 
functions  reported.  In  addition,  truncated  natural  ex¬ 
pansions  reproducing  the  original  functions  are  tabulated. 
Natural-orbital  occupation  numbers,  the  orbitals 
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themselves,  and  the  natural  expansions  are  shown  to 
have  consl^rable  value  in  comparing  these  functions. 
The  naturt!  of  the  approximations  used  in  the  individual 
functions  is  clarified  by  the  analysts,  and  considerable 
insight  is  afforded  to  the  nature  of  the  physical  system. 
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Indiana  U.  Dept,  of  Chemistry,  Bloomington. 

AUTO-  AND  CROSS- OORRELATTON  FUNCTIONS 
USED  AS  TOOLS  FOR  INFORMATION  RETRIEVAL 
IN  ELECTION  DIFFRACTION  STRUCTURE  STUDIES, 
by  M.  Traetteberg  and  R.  A.  Bonham.  [1965]  [10]p. 
incl.  diagrs.  tables,  refs.  (AFOSR- 65-0682) 
(AFAFOSR-64-S02)  AD  614534  Unclassified 

Also  published  in  Jour.  Chem.  Phv  v.  42;  587-596, 

Jam' 15;  i&65. 

Three  radial  distribution  functions  [f(r)],  the  power 
.spectrum,  the  diagonal  power  spectrum,  and  the 
sharpened  radial  distribution  function  have  been  intro¬ 
duced,  and  it  is  shown  that  these  functions  might  be 
useful  tools  in  extracting  molecular  information  from 
a  gas  electron  diffraction  mqieriment.  The  two  kinds 
of  power  spectra  are  based  on  short-interval  auto-  and 
cross- correlation  functions  of  the  molecular  Intensity 
function,  wMle  the  sharpened  radial  distribution  func¬ 
tion  is  defined  as  the  Fourier  sine  transform  of  the 
product  of  the  molecular  intensity  function  and  the 
antidamping  function  exp[  -a  (Smax"*)]-  similarity 
between  the  power  spectrum  and  the  sharpened  radial 
distribution  function  has  been  pointed  out.  By  examples 
based  on  eiverlmental  data  and  numerical  calculations 
based  on  theoretical  data  it  is  shown  that  the  modified 
f(r)  functions  introduced  here  give  better  resolution 
between  neighboring  peaks  than  the  radial  distribution 
function  that  is  normally  applied  in  electron  diffraction 
structure  studies.  The  errors  introduced  in  rn  values 
determined  from  the  various  f(r)  functions,  due  to 
additive  random  errors  in  the  molecular  intensity  func¬ 
tion,  have  been  studied  by  numerical  analysis,  and  it 
has  been  shown  that  accurate  structural  parameters 
can  be  extracted  from  sharpened  f(i')  functions.  (Con¬ 
tractor's  abstract) 
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ON  CERTAIN  ATOMIC  INTEGRALS  INVOLVING 
PRODUCTS  OF  rij,  by  R.  A.  Bonham.  [1965]  [5)p. 
(Contribution  no.  1243)  (AFOSR-65-0886)  (Sj^nsored 
jointly  by  Air  Force  Office  of  Srleimilc  Research 
under  AF  AFOSR- 64- 602  and  Atomic  Energy  Commis¬ 
sion)  AO  618443  Unclassified 

Also  published  in  Jour..  Molec.  Spectros. ,  v.  15;  112- 

The  application  of  Fourier  transform  teciinigues  has 
been  used  to  reduce  certain  atomic  Integrals,  involving 
products  of  rij  terms  with  Slater  Is  orbitals  to  con¬ 
venient  forms  for  computation.  Integrals  of  this  type 


with  the  rjj  products  ri2r23,  ri2r23r34,  ri2r23r3j, 
'^12’^23'^31*‘34>  *'12*'23*'34*'41  treated  in  this 

paper,  f Contractor's  abstract) 
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Indiana  U.,  Dept,  of  Chemistry,  Bloomington. 

AN  ELECTRON  DIFFRACTION  INVESTIGATION  OF 
THE  PERI- BONDS  IN  PERYLENF,  by  M.  Traetteberg. 
[1965]  [19]p.  incl.  diagrs.  tables,  .reff.  (Contribution 
no.  1249)  (AFOSR- 65- 1135)  (AF  AFCSR-64-602) 

AD  619240  Unclassified 

Also  published  in  Proc.  Roy.  Soc.  (London),  v.  283A:' 
557-575,  Jan.  1965. 

The  molecular  structure  of  perylene  is  studied  in  the 
vapor  phase  by  the  sector  electron  diffraction  method. 
The  average  carbon-carbon  bond  distance  in  perylene 
apart  frem  the  pen-bonds  is  found  to  be  about  0.  OlOA 
longer  than  the  average  carbon- carbon  bond  distance  in 
the  naphthalene  molecule.  The  peri-bond  length  is 
determined  to  be  1. 493  ±  0. 015A..  (Contractor's 
abstract) 
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PREUNINARY  ELECTRON- DIFFRACTfON  STUDY  OF 
H2  AT  SMALL  SCATTERING  ANGLES,  by  R  A. 

Bonham  and  T.  Tijima.  [1965]  [2]p.  incl.  diagr.  (Con¬ 
tribution  no.  1246)  (AFOSR- 65- 1673)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under 
(AF  AFOSR- 64- 602],  Atomic  Energy  Commission,  and 
U.S.  Educational  Commission  in  Japan)  AD  624184 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.,  42;  2612-2614, 
Apr.  1,  1965. 

Sector  electron-diffraction  patterns  of  H2  and  He  were 
obtained  over  the  range  1  v  s  '  8.'  The  chamber  pressure 
was  maintained  at  2  x  10*'  mm  Hg.  Comparison  of 
eiqierimenlal  intensity  curves  with  theoretical  curves 
InAcated  that  the  intensity  curve  for  H2  was  in  much 
better  agreement  with  the  curve  calculated  by  using 
the  Weinbaum  wave  function  than  with  the  curve  deduced 
from  the  Independent  atom  model.  This  result  Implies 
that  the  scattering  experiment  is  sensitive  mainly  to  the 
contraction  of  volume  occupied  by  a  fixed  percent  of  the 
electrons  in  the  molecule  when  a  chemical  bond  is  formed. 


1236 
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MUL-nPLE  ELASTIC  INTRAMOLECULAR  SCATTERING 
IN  GAS  ELECTRON  DIFFRACTION,  by  R.  A,  Bonham. 
[1965]  [7]p.  {Contribution  no.  1245)  (APOSR-65-2124) 
(AFAF06R-64-602)  AD  629024  Unclassified 
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Also  published  in  Jour,  Chem.  Phys.  ,  v.  13:  1103- 
1109,,  Aug.  15,  1965. 

The  effects  of  multiple  elrstic  intramolecular  scattering 
on  gas- electron- diffraction  patterns  are  calculated  in 
the  second  Born  approximation.  Expressions  for  the 
first-order  double-  and  triple- scattering  contributions 
are  obtained.  An  approximate  expression  convenient 
for  computation,  for  the  first-order  triple- scattering 
term  is  also  given.  The  relationships  of  the  magnitude 
of  the  multiple  scattering  to  atomic  number,  atomic 
size,  and  molecular  structure  are  investigated.  It  is 
shown  that  corrections  to  the  reduced  molecular-inten¬ 
sity  function  of  the  order  of  several  percent  can  occur 
in  the  case  of  triple  scattering  from  three  or  more 
he?vy  atoms  in  close  proximity.  (Contractor's  abstract) 
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Indiana  U  Dept,  of  Chemistry,  Bloomington. 

ON  A  POSSIBLE  METHOD  FOR  CORRECnNG  ATOMIC 
WAVEFUNCTIONS  FOR  RELA'HVISTIC  EFFECTS,  by 
R.  A.  Bonham.  |1965J  j2)p.  (Contribution  no.  1282) 
(AFOSR-65-2148)  (AF  Alt)SR-64-602)  AD  629022 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  43'  1434- 
1435,  Aug,  iSte. 

The  primary  effect  of  relativity  in  nonrelativistic 
atomic  structure  calculations  is  to  increase  the  effec¬ 
tive  mass  of  the  atomic  electrons.  The  efi  jct  will  be 
largest  for  the  innermost  electrons,  but  the  electron 
exchange  interaction  will  tend  to  spread  the  mass 
changes  around  among  the  other  electrons  in  the  system. 
This  suggests  that  a  possible  way  to  include  relativistic 
corrections  in  nonrelativistic  calculations  is  to  employ 
a  different  effective  mass  for  each  electron  based  on 
the  Hartree  one-electron  energy  e,  for  that  electron  as 
a  first  approximation.  The  use  of  this  technique  is 
investigated  for  the  case  of  K-shell  electrons  in  He- like 
atoms. 
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ON  THE  GREEN'S  FUNCnON  METHOD  FOR 
EVALUA'HNG  PERTURBA-nON  SUMS,  bv  R  A 
Bonham.  |1965Jl2]p.  (AFOSR-65-2149)  |AFAPOSR- 
64- 602 1  AD  629023  Unclassified 

.Also  published  in  Jour.  Phys  Soc  Japan,  v.  20  1098- 

0599,.  June  1565.' 

The  polarizability  of  hydrogen  is  concisely  derived  bv 
Lippmann-Schwingcr  techniques.  The  sum  of  the 
perturbation  theory  includes  contributions  from  continu¬ 
um  levels  and  a  knowledge  of  only  the  single  wave  func¬ 
tion  for  the  nth  state  of  the  unperturbed  system. 
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CORRECTIONS  TO  THE  INCOHERENT  SCATTERING 
FACTORS  FOR  ELECTRONS  AND  X-RAYS,  by  R.  A. 
Bonham.  (1965J  |5]p.  incl.  table,  refs.  (Contribution 
no.  1269)  (AFOSR-65-2395)  (AF  AFOSR-64-602] 

AD  625931  Unclassified 

Also  published  in  Jour.,  Chem.  Phys  ,  v.  43.  1460- 
1464,  Sept.,  1965. 

The  usual  use  of  the  closure  relation  in  the  derivation  of 
the  incoherent  scattering  factor  for  electrons  and  x-  rays 
involves  approximations  and  introduces  errors  in  the 
final  result.  Corrections  through  third  order  for  these 
errors  are  given.  The  correction  terms  are  found  to  be 
of  a  simple  form  and  can  be  quite  important  not  only  in 
the  limit  of  low  energy  for  the  incident  electron  or  x-ray 
beam  but  also  for  atoms  of  large  atomic  number.  The 
magnitudes  of  the  corrections  for  Ne  and  Ge  are  given 
for  40- kv  electrons.  In  the  x-ray  case  corrections  arc 
given  for  Ge  for  Cu  K-or  x  radiation.  (Contractor's 
abstract) 
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SMALL- ANGLE  SCATTERING  FROM  METHANE, 
AMMONIA  AND  WATER  BY  FAST  ELECTRONS,  by 
T.  Lijima,  R.  A,  Bonham  and  others.  [1965]  (4]p. 
incl.  diagrs.  refs.  (Contribution  no.  1295)  (AFOSR- 
66-0311)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  APOSR-64-602  and  Atomic 
Energy  Commission)  AD  629849  Unclassified 

Also  published  in  Bull.  Chem.  Soc.  Japan,  v.,  38:  1757- 

1760,  Oct.  1S«5. 

The  total  differential  scattering  1 1  oss  sections  for  the 
40  kv  electron  from  the  methane,  ammonia  and  water 
molecules  obtained  experimentally  over  the  1  s  8  s 
range  have  been  compared  with  the  theoretical  results. 
Good  agreement  with  the  theoretical  results  have  been 
obtained  in  the  case  o'  methane.  In  the  cases  of  ammonia 
and  water  the  results  are  In  qualitative  agreement  with 
the  theoretical  predictions,  but  uncertainities  in  both  the 
theory  and  experiment  prevent  a  detailed  comparison 
from  being  made  in  these  cases. 
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INTERATOMIC  AND  INTERMOLECULAP.  SCATTERING 
IN  GAS  ELECTRON  DlFFRACnON,  by  Y.  Monno,  K, 
Kuchitsu,  and  R  A.  Bonham.  (1965]  (2)p.  incl.  dlagr. 
(Contribution  no.  1286)  (AFOSR-66-0586)  (AFAFOSR- 
64-6C2)  AD  632733  Unclassified 

Also  published  in  Bull.  Chem.  Soc,  Japan,  v.  38  1796- 
1797,:  Oct,  19'®' 
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The  effect  of  Interatomic  and  intermolecular  scatteilng 
on  the  total  intensity  of  electrons  scattered  from  a 
narrow  beam  of  Jtoms  or  molecules  is  considered. 
Interatomic  or  intermolecular  effects  at  sample  pres¬ 
sures  of  the  order  of  10  mm  Hg  will  usually  not  create 
any  difficulty  in  the  analysis  of  electron  diffraction  data. 
The  potential  function  V(r)  may  be  obtained  experi¬ 
mentally  by  carrying  out  electron  diffraction  experi¬ 
ments  with  high  beam  pressures.  This  appears  to  be 
a  feasible  experiment  provided  gas  pressures  greater 
that  1  atm  can  be  obtained  while  conditions  for  an 
optimum  diffraction  experiment  are  maintained. 
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INEMSnC  ELECTRON  SCATTERING  FROM  ATOMS 
AND  MOLECULES  AT  MEDIUM  ENERGIES,  by  R  A. 
Bonham.  Final  rept.  1962-1965,  8p.  inch  illus  refs. 
(AFOSR-66-0605)  (AF  AFOSR-64-602)  AD  630393 

Unclassified 

Achievements  include  the  calculation  of  the  effect  of 
chemical  binding  on  gas  electron  diffraction  patterns 
and  the  experimental  observation  of  this  effect  in  the 
molecules  H2,  NH3,  CH4  and  H2O.  Recent  theoretical 
studies  carried  out  in  this  and  other  laboratories 
indicate  that  these  experimental  measurements  may 
yield  estimates  of  total  chemical  binding  energies  and 
possibly  some  detailed  information  about  electron 
charge  distribution  in  simple  molecules.  New  tech¬ 
niques  were  developed  for  the  solution  of  the  molecular 
and  atomic  Integrals  needed  in  the  calculation  of  theo¬ 
retical  electron  diffraction  intensity  curves  for  com¬ 
parison  with  experiment.  Partial  wave  elastic  scatter¬ 
ing  factor  calculations  were  carried  out  for  a  number 
of  atoms  and  new  least  squares  and  auto  correlation 
techniques  were  devised  for  the  refined  analysis  of 
electron  d.ffraction  data  in  order  to  obtain  precise 
molecular  parameters..  In  addition  the  molecular 
structures  of  the  compounds  C6CI4H2,  CgBre,  cyclo- 
heptatrieiie  and  perylene  were  earned  out  to  test  these 
newly  developed  techniques. 


1243 

Indiana  U.  Dept,  of  Chemistry,  Bloomington. 

ANALYTICAL  EXPRESSIONS  1X)K  THE  TOTAL 
ELASTIC  CROSS  SECTION  OF  El  ECTHON  SCATTER¬ 
ING  BY  THOMAS- FERMI- DIRAC  AND  HAHTREE- 
FOCK  ATOM,  by  T.  Tielz.  (1965)  |2jp  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
(AF  AFOSR- 64-602]  and  National  Sciemr  Foundation) 

Uncl.’.ssified 

Published  in  Jc.ur  Chem  Phys. ,  v  42  1462-1463, 
Feb.  15, ,1165. 

Equations  were  derived  for  the  radia'  electron  density,, 
the  atomic  elastic  scattering  factor,  ana  the  total  el.is- 
tic  cross  section  of  electron  scallering  by  Thomas- 
Fermi-Dlrac  and  Hartree- Fock  atoms. 


1244 

Indiana  U.  Dept,  of  Chemistry,  Bloomington. 

SIMPLE  ANALYTICAL  FORMULA  FOR  THE  PHASE 
SHIFTS  OF  ELECTRON  SCATTERING  BY  GIVEN 
ATOMIC  HELDS,  by  T.  Tietz.  [1965]  [2jp.  incl.  tables 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  (AF  AFOSR- 64- 602]  and  National  Science 
Foundation)  Unclassified 

Published  in  Jour.,  Chem.  Phys.,  v.  42  2251-2253, 

Mar  15..  1965. 

An  analytical  formula  is  given  for  phase  shifts  of  elec¬ 
tron  scattering  by  a  given  atomic  field  of  gas  electron 
diffraction.  Phase  shifts  for  argon  at  40,  80.  and  100 
kev  are  calculated. 


1245 

Indiana  U  Hearing  and  Communication  Lab. ,,  Bloomington 

MASKING-LEVEL  DIFFERENCES  AS  A  FUNCTION  OF 
INTERAUHAL  DISPARITIES  IN  INTENSITY  OF  SIGNAL 
AND  OF  NOISE,  by  J.  P.  Egan.  Dec  1965  |7jp  incl. 
diagrs.  tables,  refs  (AFOSR-66-I341)  (AFAFOSR- 
66-448)  AD  640850  Unclassified 

Presented  at  Sixty-eighth  meeting  of  the  Acoust  Soc 
of  Amer. ,,  Austin,  Tex.,;  Oct.  21-24,;  1965 

Also  published  in  Jour.  Acoust.  Soc.  Amer  .  v  38'- 
T(J?3ri045,,'Dec,  1965. 

A  marked  release  from  masking,  or  maslong-level  dif¬ 
ference  (MLD),  results  when  a  monau,-al  signal  is  pre- 
.sented  with  perfectly  correlated  (in-phase)  binaural 
noise,  NO— Sm.  rather  than  with  monaural  noise.  Nm- 
Sm.  Furthermore,  with  NO— SO,  when  the  sinusoid  in 
one  ear  is  reduced  in  intensity,  ra*her  than  being  re¬ 
moved  entirely,  a  smaller  MLD  than  for  NO— Sm  should 
result.  Two  experiments  were  conducted  In  the  first, 
MLD's  were  determined  as  a  function  of  the  intensity  of 
the  noise  in  the  nonsignal  ear  with  the  interaural  condi¬ 
tions  of  NO,  Ni,  and  NU  as  parameters.  For  NO,  there 
IS  some  release  from  masking  even  when  the  noise  in 
the  nonsignal  ear  is  as  much  as  40  dB  down  from  that  in 
the  signal  ear.  In  the  second  experiment,  MLD's  were 
determined  as  a  function  of  the  ratio  of  the  energies  of 
the  left-  and  right-ear  sinusoids  with  correlated  noise, 
NO.  With  SO,  MLD's  increase  as  the  interaural  dis¬ 
parity  in  intensity  of  the  signal  increases  The  large 
MLD  obtained  with  Si  decreases  with  increasing  inter¬ 
aural  disparity  in  intensity  of  the  signal.  In  both  experi¬ 
ments,  the  signal  (500  eps,  0.25  sec)  was  presented  to 
the  listener  in  one  or  the  other  of  two  temporal  inter¬ 
vals,  against  a  background  of  white  noise.  (Contractor's 
abstract) 
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Indiana  U.  [Hearing  and  Communication  Lab.  j 
Bloomi  ngton. 

MASKING- LEVEL  DIFFERENCES  AND  THE  FORM 
OF  THE  PSYCHOMETRIC  FUNCTION  (Abstract),  by 
J.  P.  Egan,  W.  A^jlndner,  and  D.  McFadden.  [1965] 
[l]p.  [AF  AFOSR-66-548]  Unclassified 

Presented  at  Sixty-eighth  meeting  of  the  Acoust.  Soc. 
of  Amer. ,  Washington,  D.  C. ,  June  2-5,  1965. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  37'1181, 

June  ld65. 

Psychometric  functions  were  determined  for  various 
interaural  conditions;  these  functions  show  the  relation 
between  the  detectability  and  the  energy  of  the  signal. 

The  signal  was  present^  in  one  of  two  temporal  inter¬ 
vals  against  a  continuous  noise.  The  relation  betweer 
d'  and  signal  energy  E  is  approximately  d'  -  m  (E''No/*', 
where  m  and  K  are  constants  for  a  particular  function; 

0  d'  <  4.  The  data  indicate  that  k  is  constant  for  a 
particular  observer  and  that  m  depends  upon  interaural 
conditions  Therefore,  MLD  =  (lO/kjlogimi/itio),  where 
m^  IS  the  constant  for  condition  I,  and  m<j  corresponds 
to  a  reference  condition.  Consequently,  an  rfLD  is 
independent  of  the  d'  chosen  for  determlnatl  m  of  that 
MLD.  Also,  the  form  of  the  psyciiv-re:*  lO  function  is 
independent  of  the  interaural  condition.  This  result 
indicates  that  "release  from  masking"  may  be  considered 
equivalent  to  a  decrease  in  the  noise  at  the  input,  rather 
than  reduction  in  the  amount  of  uncertainty  for  the  ob¬ 
server  concerning  the  parameters  of  the  input.. 


1247 

Innsbruck  U..  Inst,  for  Theoretical  Physics  (Austria). 

MHD  CHARACTERtSTTCS  AND  DISPERSION  RELATION 
FOR  nNlTE  ELECTRICAL  CONDUCTIVITY,  by  H. 
Frledel.  Mar.  13,  1965,  14p,  (Scientific  rept.  no.  23) 
(AFOSR-65-1313)  (A F  61(052)675)  AD  617898 

Unclassified 

Magnctohydrodynamic  (MHD)  charactenstics  are  in¬ 
vestigated  for  the  case  of  finite  electrical  conductivity 
in  connection  with  dispersion  relations  of  linear  waves. 
The  basic  equations  are  no  longer  totally  hyperbolic 
but  parabolically  or  elliptically  degenerated.  The  nature 
of  the  characteristic  directions  for  the  degenerated  MHD 
basic  equations  is  explained.  (Contractor's  abstract) 


1248 

Innsbruck  U.  Inst  for  Theoretical  Physics  (Austria). 

MHD  OF  A  QUASINEUTRAL  PLASMA  WITH  VANISHING 
INTERNAL  FRICHON  AND  HEAT  CONDUCTIVITY  AND 
HNITE  ELECTRICAL  CONDUCTIVITY by  H.  Frtedel. 

Mar.  10,  1965  ,  23p.  incl.  diagr.  refs.  (Scientific  rept. 
no.  24)  (APOSR-65-1314)  (AF  61(052)675)  AD  618138 

Unclassified 

The  MHD  basic  equations  for  a  quasineutral  plasma 
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are  considered  in  the  1-dimensional  unsteady  and  2- 
dimensional  steady  cases.  If  the  displacement  current 
is  neglected,  the  l-dimensional  unsteady  system  is 
parabolic,  and  the  2-dimen8ional  steady  system  is  ellip¬ 
tic.  The  influence  of  electrical  conductivity  on  MHD 
solutions  IS  investigated,  and  3  methods  for  solving 
the  general  MHD  equations  are  given. 


1249 

Innsbruck  U..  Inst,  for  Theoretical  Physics  (Austria). 

TWO-DIMENSIONAL  STEADY  AND  ONE- DIMENSIONAL 
UNSTEADY  MGD  FLOWS  OF  SMALL  MAGNE'HC 
REYNOLDS  NUMBER,  by  K.  Lackner.  Feb.  1965,  8p. 
(Scientific  rept.  no.  25)  (AFOSR-65-1320)  (AF  61- 
(052)675)  AD  622568  Unclassified 

T!ie  applicability  of  the  method  of  characteristics  to  the 
investigation  of  2'dimensional  steady  and  1-dimensional 
unsteady  MGD  flows  of  small  magnetic  Reynolds  number 
is  studied.  Preliminary  results  are  shown  to  be  prom¬ 
ising.  (Contractor's  abstract) 


1250 

Innsbruck  U.  Inst,  for  Theoretical  Physics  (Austria). 

LEGRENDRE  TRANSFORMATION  AND  CHARACTER¬ 
ISTICS  OF  THE  MAGNETOGASDYNAMIC  POTENTIAL 
EQUATION,  by  F.  Cap.  [1965]  (9]p.  incl.  dtagrs. 
tables.  (AFOSR-65-1431)  (AF  61(05  2)675)  AD  622652 

Unclassified 

Also  published  in  Plasma  Phys. ,  Accelerators,  Thermo- 
nuclear  Research,  v.,  7:  69- '77,  Jan. -Feb.  1965. 

For  the  potential  equation  of  the  2- dimensional  stationary 
potential  flow  of  a  plasma  of  infinite  conductivity,  a 
method  of  characteristics  is  derived  which  is  set  up  in 
analogy  to  the  Prandtl-Busemann  method  of  gas  dynamics. 
The  differential  form  of  the  potential  equation  is  sub¬ 
jected  to  a  Legendre  transformation  in  order  to  obtain 
a  linear  differential  equation  whose  cliaracterlstics  are 
determined  once  for  all.  Polar  co-oidlnates  are  intro¬ 
duced  and  solutions  are  obtained  graphically  which  are 
in  good  agreement  with  the  numerical  curves.  A  graphi¬ 
cal  method  for  the  solution  of  magnetogasdynamic  2- 
diniensional  stationary  flow  problems  can  thus  be  based 
on  the  characteristic  curves  and  the  velocity  curve. 


1251 

Innsbruck  U.  Inst,  for  Theoretical  Physics  (Austria). 

MAGNETOaiSDYNAMlC  FLOWS  OF  SMALL  MAGNETIC 
REYNOLDS  NUMBER  PARTI,  by  K.  Lackner. 

June  29,  1965  [51  jp.  incl.  diagrs.  tables,  refs.  (Scien¬ 
tific  r^t.  no.  27)  (AFOSR-65-1621)  (AF  61(052)675) 

AD  623812  Unclassified 

The  2-dimenslonal  steady  rase  is  inve.  agated  for  niag- 
netogasdynamic  flows  ui  small  Reynolds  number.  A 
new  method  is  developed  for  a  numerical  treatment 
of  the  equations  for  the  4  real  characteristic  directions 
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involved.  The  method  is  described  by  illustrating  its 
use  in  the  example  of  the  MGD  flow  in  a  steady  crossed 
field  accelerator.  Results  are  pre;>ented  of  calculations 
carried  out  on  a  Zuse  Z  23V  computer.. 


1252 

Innsbruck  U..  Inst,  -for  Theoretical  Physics  (Austria). 

ON  THE  RELATION  BETWEEN  LOUGHHEAD'S 
PAPER  ON  ONE  DIMENSIONAL  STEADY  MHD-FLOW 
AND  THE  CAP  THEORY,  by  G.  Kerer.  [1965]  7p. 
(Technical  note  no.  5)  (APOSH-65-1799)  (AF  61(052)- 
675)  Unclassified 

Loughhead  treated  the  set  of  4  magnetogasdynamical 
equations  (induction  equation,  equation  of  motion, 
continuity  equation,  and  Poisson  equation)  under  the 
assumption  of  infinite  electrical  conductivity  and 
adiabatic  behavior,  and  obtained  4  families  of  character¬ 
istics  for  the  basic  equations.  Use  of  the  1-dimen- 
sional  unsteady  potential  equation,  yields  only  two.  In 
this  note  it  is  shown  that  Loughhead's  characteristics 
can  be  reduced  to  those  of  1-dlmensional  unsteady  flow. 
Two  of  Loughhead's  4  equations  result  in  the  relation¬ 
ship,  H  =  const  f  and  thus  only  3  are  essential.  Two 
of  these  equations  aie  shown  to  be  identical  if  Poisson’s 
equation  is  substituted  into  them. 


1253 

Innsbruck  U.,  Inst,  for  Theoretical  Physics  (Austria).; 

THERMODYNAMICS  OF  A  MHD-PLASMA  WITH 
INHNITE  ELECTHCAL  CONDUCTIVITY,  by  F.  Cap. 
[1965]  [6lp.  Incl.  diagr.  (AFOSR-65-2250)  [AF  61- 
(052)675]  AD  629262  Unclassified 

Also  published  in  Acta  Phys.  Austriaca,  v.  19:  333- 

SS6',  id65.  “ 

Equations  are  derived  for  the  thermodynamics  of  an 
Invlscid  adiabatic  plasma  with  infinite  electrical  con¬ 
ductivity. 


1254 

Innsbruck  U.  Inst,  for  Theoretical  Physics  (Austria). 

A  NUMEMCAL  METHOD  FOR  SOLVING  THE  ONE¬ 
DIMENSIONAL  UNSTEADY  MGD  BASIC  EQUATIONS 
FOR  FINITE  MAGNETIC  REYNOLDS  NUMBER,  by 
H.  Friedel.  July  3,  1965  [17]p.  incl.  dlagrs.  tables, 
refs,  prientlfic  rept.  no.  28)  (AFOSR-66-0348) 

(AF  61(052)675)  AD  630632  Unclassified 

A  numerical  metiiod  based  on  the  theory  of  character¬ 
istics  for  solving  the  parabolically  degenerated  1- 
dimenslonal  unsteady  MGD  basic  equations  is  described. 
Convergence  and  stability  of  the  numerical  method  are 
.analyzed  in  detail.  (Contractor's  abstract) 


1255 

Innsbruck  U.  Inst,  for  Theoretical  Physics  (Austria).. 

MAGNETOHYDHODYNAMIC  PROPULSION,  by  H. 

Fnedel  and  K.  Lackner.  Dec.  5,  1965  (30]p.  incl. 
diagrs.  tables,  refs.  (Scientific  rept.  no.  29)  (AFOSR- 
66-0942)  (AF  61(052)675)  AD  634253  Unclassified 

The  applicability  of  magnetogasdynamic  concepts  to  the 
description  of  t!ie  flow  in  plasma  accelerators  is  studied. 
Two  methods  are  proposed  for  the  theoretical  treatment 
of  steady  crossed- field  and  traveling  wave  accelerators. 
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Innsbruck  U.  |lnst.  for  Theoretical  Physics]  (Austria). 

MGD  FLOWS  OF  RNITE  ELECTRICAL  CONDUCTIVITY 
(Abstract),  by  F.  Cap,  H.  Friedel  and  others.  11965] 
[l]p.  (Bound  with  its  AFUSR-65-1266;  AD  622527) 

(AF  61(052)0^5)  Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Rescar  ,  h,  Los  Angeles, 
Calif.,  Apr.  29-30,  1965. 

A  general  method  for  the  numerical  treatment  of  the 
MGD  fundamental  equations  for  arbitrary  values  of  the 
magnetic  Reynolds  number  is  discussed.  This  method, 
which  can  be  used  for  both  pure  ini'ial  value  and  for 
mixed  initial  and  boundary  value  problems,  allows  for  a 
stepwise  Independent  solution  of  the  flow  equations  and 
of  the  induction  equaHoi.  The  first  form  is  a  tolally 
hyperbolic  system  which  can  be  treated  by  the  method 
of  characteristics.  The  induction  equation,  which  is 
parabolic  under  the  pertinent  conditions,  is  solved  by  a 
net  method  using  the  same  lattice  as  for  the  flow  equa¬ 
tions.  It  is  intended  to  use  this  method  for  studying 
shock  interaction  with  a  magnetic  field.  Under  the  condi¬ 
tion  Rj^  <•"  1,.  t.’ie  eo.uatinns  governing  the  flow  of  a  con¬ 
duction  gas  are  basically  the  same  as  for  ordinary  non- 
isentropic  gasdynamic  flows,  with  the  exception  of  an 
additional  force  term  (the  Lorentz  force)  and  an  intrinsic 
entropy  source  (due  to  ohmic  heating  of  the  gas).  For 
the  supersonic  case,  there  exist  4  real  characteristic 
directions  for  constructing  a  numerical  integration 
method  based  on  a  lattice  with  constant  mesh  size.  The 
use  of  this  method  is  illustrated  by  application  to  the 
flow  of  a  conducting  gas  through  a  divergent  nozzle  under 
the  accelerating  action  of  crossed  electric  and  magnet' <• 
fields. 
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Institut  d'Optique,  Pans  (France)., 

STUDY  OF  OPTICAL  AND  TRANSPORT  PROPERTIES 
OF  THIN  HLMS  OF  METALS  AND  ALLOYS,  by  F 
Abeles.  Final  scientific  rept.  July  9,  1965,  16p.  incl. 
refs.  (AFOSR- 65- 1677)  (AF  EOAR- 63-48)  AD  624101 

Unc!as.sified 


27f 


The  results  of  the  following  investigations  are  pre¬ 
sented.  (1)  Improvements  to  the  preparation  and  fabrica¬ 
tions  of  evaporated  thin  metallic  films;  (2)  Comparison 
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uf  thin  film  thichness  using  x-rays,  the  temperature 
coefficient  of  the  resistivity  and  gomophotometric  meas¬ 
urements,  (3)  Use  of  gomophotoinetne  measurements 
for  detecting  very  thin  surface  layers  (oxides);  (4)  Use 
of  cllipsometric  measurements  for  the  study  of  thin 
films  and  surfaces,  with  new  instru  nentation,  (5)  Meas¬ 
urement  of  resistivity  and  Hall  constant  of  thin  metal 
films  in  vacuo  with  high  accuracy,  (6)  Use  of  the  optical 
and  electrical  measurements  performed  on  the  same 
film  in  order  to  det-'rmine  the  scattering  parameter 
and  the  optical  effective  mass  of  the  conduction  elec¬ 
trons,  and  the  resistivity  due  to  defects  in  the  film,  and 
(7)  New  results  concerning  the  optical  properties  of 
Au,  Cii.  Pd.  andAu-Pd  (Contractor's  abstract) 


lain 

Institut  fJatioiial  des  Techniques  dc  la  Documentation, 

Pans  (France) 

ON  THE  THEORETICAL  BASIS  OF  INFORMATION 
itETRIEJVAL  SYSTEMS,  by  E.  dc  Grolier.  Final  rept. 
Sept.  1965,.  21  Ip.  incl.  table,  refs.  (AFOSR- 65-2720) 
(AF  61(052)505)  AD  628183  Unclassified 

This  report  is  an  extensive  survey  of  and  commentary 
on  research  and  developmi.iics  in  the  fields  of  informa¬ 
tion  retrieval  and  linge'-stics  and  the  applicability  of 
results  to  the  formulrnon  of  information  retrieval  lan¬ 
guages  and  machine  ranslation.  Commentary  is 
weighted  toward  imjarting  an  awareness  of  many  of 
the  special  requirements  of  a  reasonably  efficient  IR 
language,  the  complexities  Involved  in  translating  from 
one  language  to  am  ther  (be  it  natural  language,  IR 
language,  or  other  synthetic  languages),  and  the  diffi¬ 
culties  inherent  in  describing  concepts  and  representing 
meanings.  Real  and  putative  relations  which  have  been 
made  between  logic,  linguistics,  and  information  re¬ 
trieval  are  explored  in  some  detail.  An  extensive  dis¬ 
cussion  IS  included  of  classification  from  a  theoretical 
point  of  new,  under  topic  headings:  cLissifications  of 
language,  traditional  bibliographic  classifications;  the 
British  classification  research  group;  Ejnar  Wahlin's 
system,  Cardin's  Syntol;  the  problem  of  categories  in 
classifications;  the  "integrative  levels"  approach:  and 
the  problem  of  "relations.  "  Actinties  in  the  United 
States,  Europe,  and  the  Sonet  Union  are  considered. 


1259 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

CHARACTEiaZATIONS  OF  TAME  SURFACES  IN  E^, 
by  C.  E.  Burgess.  |1965j(18jp.  incl.  refs.  (AFOSR- 
65-1396)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  |AF  49(638)253)  and  Nahonal 
Science  Foundation)  AD  622750  Unclassified 

Also  published  in  Trans.  Anier.  Math.  Soc.  ,  v.  114 
80-97,  Jan  1965. 

Some  conditions  under  which  a  surface  is  tame  in  E^ 
are  considered.  Using  Bing's  theorem  that  a  surface 
IS  tamo  if  Us  complement  is  1-ULC,  it  is  shown  that  a 
connected  2- manifold  K  is  tame  in  E-'’  if  it  can  be  locally 
spanned,  with  a  disk,  at  each  point  from  each  side  of  K. 


This  lesult  IS  then  generalize-'  to  a  2- manifold  in  a 
3-manifold.  The  characterization  of  tame  surfaces  in¬ 
cludes  Harrold's  theorem  that  a  surface  is  tame  in  E-^ 
if  it  IS  locally  penpherally  unknotted,  but  it  is  not  re¬ 
quired  that  the  boundary  of  a  spanning  disk  should  be 
tame  or  that  at  each  point  of  K  there  should  be  2  spanning 
disks  that  have  the  same  boundary  and  are  on  opposite 
sides  of  K.  This  makes  It  possible  to  give  conAtions 
under  winch  a  surface  is  tame  from  one  side. 
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(Institute  for  Advanced  Study,  Princeton,  N,  J.  ] 

QUANTUM  HARD-SPHERE  GAS..  I,  by  M.  Luban. 

[19^]  (5]p.  incl.  refs.  (In  cooperation  with 
Pennsylvania  U. ,  Philadelphia)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  APOSR- 
63-42  and  Atomic  Energy  Commission)  Unclassified 

Published  in  Phys.  Rev.,  v.  138:  A1028-A1032, 

Mayi7,  1965. 

The  problem  is  posed  of  finding  an  operator,  defined 
for  all  relative  distances  of  2  particles,  which  plays  the 
role  of  a  Hamiltonian  such  that  the  subsequent  eigen¬ 
value  problem  has  as  its  only  solutions  precisely  the 
eigenfunctions  for  2  hard  spheres,  each  of  core  diameter 
a.  This  operator  is  explicitly  constructed.  Its  crucial 
aspect  is  that,  despite  its  being  defined  for  all  relative 
distances  rj2i  eigenfunctions  serve  as  a  complete 
set  for  expressing  a  2-particle  wave  function  only  in  tlie 
restricted  Interval  rj2  •'  a.  Subsequent  papers  of  this 
senes  will  be  devoted  to  the  application  of  these  results 
to  the  problem  of  quantum  hard- sphere  gases. 
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Institute  for  Advanced  Study,  Princeton,  N. 

DIFFERENTIAL  AND  COMBINATORIAL  TOPOLOGY: 

A  SYMPOSIUM  IN  HONOR  OF  MARSTON  MORSE, 
Pnneeton,  N.  J.  (Apr.  2-5,  1963]  ed.  by  S.  S.  Cairns. 
Princeton  U.  Press,  1965  ,  265p.  incl.  Ulus,  dlagrs. 
table,  refs.  (AFOSR- 65- 1593)  (AF  AFOSR-63-162) 

Unclassified 

Papers  are  presented  from  the  symposium  In  honor  of 
Marston  Morse  on  differential  and  combinatorial  topol¬ 
ogy.  Topics  covered  are:  the  smoothings  of  triangulated 
and  combinatorial  manifolds,  the  action  of  ©"(Sv),  criti¬ 
cal  submanifolds  of  the  classical  groups  and  Stlefel  mant- 
foKs,  spin  manifolds,  diffeomorphisms,  bowls  of  a  non¬ 
degenerate  function  on  a  compact  differentiable  manifold, 
higher  dimensional  knots,  the  groups  J(X),  Morse  theory, 
the  index  theorem  for  homogeneous  differential  operators, 
minimal  surfaces  in  E",  homotopy  spheres  of  low  dimen¬ 
sion,  analytic  varieties,  differentiability  in  the  comple¬ 
ment  of  a  point,  and  homologies  of  real  algebraic  vari¬ 
eties. 
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Institute  tor  Advanced  Study,  Princeton,  N.  J. 

QUADRAOIC  FORMS  eAND  Pi- HBRE- BUNDLES,  by 
M.  Morse.  [1965]  [37 ]p.  (AFOSR- 65-2630)  [AF 
AFOSR- 63-357]  AO  627951  Unclassifted 

Also  published  in  Ann.  Math.,  v.  81;>  303-340,  Mar. 

T&ST"  - 

This  report  deals  with  the  statement  of  a  theorem  on 
the  extension  and  existence  of  f- fibre-bundles. 
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Institute  for  Advanced  Study..  [Dept,  of  Mathematics] 
Princeton,  N.  J., 

THE  REDUCTION  OF  A  FUNCTION  NEAR  A  NON¬ 
DEGENERATE  CMTICAL  POINT,  bv  M.  Morse. 

[1965]  [5]p.  (AFOSR- 66-0670)  (AF  AFOSrt-63-357) 

AD  641510  Unclassified 

Also  published  in  Proc.  NatT.  Acad.  Set. ,  v.  54. 
175S-1763,  Dec.  19C5. 

In  a  classical  paper  (Trans.  Amer.  Math.  Soc. v.  27' 
345-396,  1925),  the  author  proved  the  following  theo¬ 
rem.  Let  X  -  f(x)'  X  -  R  (f(0)  =  0)  be  a  real- valued 
function  of  class  C"  in  an  open  neighborhood  x  of  the 
origin  in  E-.  If  the  origin  is  a  non- degenerate  critical 
point  of  f  of  index  k,  there  exists  a  C'  -dlffeomorphism 
<9  :<  U  -  X  of  an  open  neighborhood  U  of  the  origin  such 
that  «)(0)  =0  and 

. - 

A  pseudo-quadratic  form  is  a  real- valued  function  on 
an  open  neighborhood  V  of  the  origin  of  E^  of  the  form 
r(x)  =  a,j(x)XiXj,  a,j(x)  -  ajj(x),  aij  of  class  C)  A 
pseudo- linear  form  is  an  En-valued  function  uon  an 
open  neighborhood  of  the  origin  in  Ep  of  the  form 
<(H(x)  =  c^j(x)Xj,  cjj  of  class  C''.  In  this  paper  the 
author  analyzes  this  proof  in  terms  of  the  pseudo- group 
of  pseudo- linear  dlffeomorphlsms  and  equivalence 
classes  of  pseudo-quadratic  forms.  (Math.  Rev. 
abstract) 
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Institute  for  Advanced  Study.  [Dept,  of  Mathematics] 
Princeton,  N.  J. 

A  hWDEL  NON-DEGENERATE  FUNCTION,  by  W 
Huebsch  and  M.  Morse.  [1964]  [32]p.  (AFt>SR-66- 
0671)  (Sponsored  jointly  by  Air  Force  Ofiice  of  Scien¬ 
tific  Research  under  AF  AFOSR- 63- 357  and  National 
Science  Foundation)  AO  641514  Unclassified 

Presented  at  Colloq.  on  Global. Diflerential  Geometry, 
Bucharest  (Romania),  June  30-July  4,  1964. 

Also  published  in  Rev.  Koumaine  Math.  Pures  et  .4ppl.  ,- 
V..  lO;  691-72571  965., 


Let  M  be  a  connected,  oriented,  differentiable  n- 
manifold  (n  '  2),  f  be  a  non- degenerate  function  on  M, 
and  w,  19  be  a  2  critical  points  of  f  with  indices  k-1  and 
k  and  f-values  0  and  1  respectively.  The  paper  deals 
with  the  problem  of  the  existence  of  an  open  subset  N  of 
M  which  contains  w  and  w  and  whose  closure  contains 
no  other  critical  points  of  f  and  of  a  non- degenerate  func' 
tion  f  on  M  without  critical  points  on  N  and  such  that 
f  =  f  on  M-N.  (Contractor's  abstract) 
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Institute  for  Advanced  Study.  [Dept,  of  Mathematics] 
Princeton,  N.  J 

POLES  IN  THE  VERTEX  FUNCTION,  ZEROS  OF  THE 
PROPAGATOR,  AND  BOUNDS  OF  COUPLING  CON¬ 
STANTS,  by  Y.-  S.  Jin  and  S.  W.  MacDowell.  [1965] 
[8]p.  (AFOSR-66-0450)  (AF  APOSR-64-42) 

.\D  630361  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  1371  B688-B695,. 
- 

Extending  the  arguments  by  Goebel  and  Sakita,  it  is 
shown  in  a  general  framework  that  a  pole  of  the  proper 
vertex  function  does  not  lead  to  a  pole  in  the  scattering 
amplitude.  Connections  between  zeros  of  the  propa¬ 
gator,  poles  of  the  proper  vertex  function,  and  upper 
bounds  on  the  coupling  constant  are  discussed  in  rather 
general  terms  as  well  as  in  terms  of  the  Zachanasen 
model.  By  making  use  of  the  analytic  continuation  of 
the  partial-wave  scattering  amplitude  into  the  complex 
angular- momentum  plane,  a  possible  physical  interpre¬ 
tation  of  the  vertex  function  is  given,  (Contractor's 
abstract) 
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Institute  for  Advanced  Study.  [Dept,  of  Mathematics] 
Princeton,  N.  J. 

INTRINSICALLY  BROKEN  U(6)  CROSS  U(6)  SYMMETRY 
FOR  STRONG  INTERACTIONS.  H,  by  K.  Bardakci,  J 
M.  Cornwall  and  others.  Jan.  1965  |4]p.  incl.  table, 
refs.  (AFOSR-66-0460)  (AF  AFOSR-64-42) 

AD  630508  Unclassified 

Also  published  in  Phvs.  Rev.  Ltrs. ,  v,  14:  48-51.  Jan 

Tm: - 

It  was  shown  that  the  group  W(6)  arises  naturally  when 
one  enlarges  the  group  GL(6)  to  a  144-parameter,  non¬ 
compact  group  which  is  de.ioted  by  M(12).  It  was  then 
shown  that  W(6)  is  the  maximal  compact  subgroup  of 
M(12). 
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Institute  for  Advanced  Study.  [Dept,  of  Mathematics] 
Princeton,  N.  J. 

MESON  COUPLING  IN  THE  INTRINSICALLY  BROKEN 
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U(6)  SYMMETRY  SCHEME,  by  K.  Bardakci,  J.  M. 
Cornwall  and  others.  Feb.  1965  [4]p.  Incl.  refs. 
(AFOSR-66-0461)  (AF  APOSR- 64-42)  AD  630511 

Unclassified 

Also  published  in  Phvs.  Rev.  Ltrs. ,  v.  14:  264-267, 
Feb.  1965. 

The  implications  of  the  groups  U(6)  and  W6  for  trl- 
linear  meson  interactions  are  discussed.  It  is  shown 
that  good  values  for  parameters  like  the  uot,  oo"  , 
K*Kir,  and  K’^oK  coupling  constants  are  obtained  from 
U(6)  symmetry..  Based  on  the  U(6)  values  of  these  pa¬ 
rameters,  it  is  possible  to  calculate  the  decay  rates  for 
a.'-)r+  +  ir-  +  )rO  and  K*  -  K*  +  ir  +  ir  reactions  and 
obtain  results  in  agreement  with  experiment.  The 
selection  ruleu  ^  o  +  v  is  also  obtained.  A  systematic 
method  is  given  for  the  construction  of  interactions  'hat 
are  both  U(6)  and  Lorentz  invariant.  A  method  for 
handling  the  intrinsic  symmetry  breaking  due  to  kinetic 
enery  is  also  given. 
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Institute  for  Advanced  Study.  [Dept.,  of  Mathematics] 
Princeton,  N.  J. 

SOME  SIMPLE  CONSEQUENCES  OF  SU(4)  SYM¬ 
METRY,  by  C.-H.  Woo  and  A.  J.  Dragt.  [1965]  2p. 
incl.  refs.  (APOSR-66-0462)  (AF  AFOSR-64-42) 

AD  630362  Unclassified 

Also  published  in  Phys.  Rev. ,  v.,  138:  B945-B946, 

Siig.  - 

The  electromagnetic  vroperties  of  the  nucleons  and 
N*,'  as  well  as  the  meson-baryon  coupling  constants, 
are  examined  within  the  framework  of  an  SU(4)  sym¬ 
metry  combining  spin  and  isospln.  The  motivation  is 
to  examine  the  consequences  of  such  a  symmetry  at  low 
eiiertdes  without  having  to  worry  about  the  large  mass 
differences  within  the  SU(3)  multtplets  in  the  corre¬ 
sponding  SU(6)  theory.  The  coupling- constant  ratios 
are  in  qualitative  agreement  with  the  experimental 
values  The  arbitrariness  in  the  proton- neutron  mag¬ 
netic-moment  raio  is  discussed.  In  the  model  where 
the  electromagnetic  interaction  of  the  baryons  is  medi¬ 
ated  by  the  vector  mesons  in  the  adjoint  representatioo 
of  SU(4),  the  magnetic- moment  ratios  agree  with  the 
SU(6)  results.  (Contractor’s  abstract) 
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Institute  fur  Advanced  Study.  Dept.,  of  Mathematics, 
Princeton,  N.  .1. 

QUANTUM  EFFECTS  ON  THE  ACCURACY  OF 
MOMENTUM  MEASUREMENTS,  by  C.-H.  Woo. 
|1965||4|p.  incl.  diagrs.  (AFOSR-66-0464)  (AF 
AI-X)SR-64-42)  AD  630369  Unclassified 

Also  published  in  Phys.  Rev.,  v.  139  Bn03-D1106, 

aut;  1165 - 

II  IS  shown  in  2  examples  that  to  measure  the  niomentum 
of  a  particle  with  great  accuracy,  allowing  for  large 


uncertainties  in  the  position,  it  is  still  necessary  to 
consider  additional  quantum  effects.  For  the  case  of 
measurements  by  electromagnetic  means,  the  uncer¬ 
tainties  in  the  measurability  of  field  strengths  and  of 
charge- current  densities  should  be  considered.  Within 
the  framework  of  the  Bohr- Rosenf eld  analysis,  uncer¬ 
tainties  in  the  field  measurements  do  not  limit  the  accu¬ 
racy  of  momentum  measurements.  What  happens  when 
the  Bohr- Rosenfeld  approximations  are  not  made  is  an 
open  question.  (Contractor's  abstract) 
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Institute  for  Advanced  Study.  [Dept,  of  Mathematics] 
Princeton,  N.  J. 

PHASE  REPRESENTATION  AND  HiGH-ENERGY  BE¬ 
HAVIOR  OF  THE  FORWARD  SCATTERING  AMPUTUDE, 
by  Y.  S.  Jin  and  S.  W.  MacDowell.  [1965]  [7 ]p.  incl. 
refs.  (APOSR- 66-0466)  (AF  AFOSR- 64-42) 

AD  630365  Unclassified 

Also  published  in  Phys.  Rev.,  v.,  138:  B1279-B1285, 

June  7,  1965. 

By  making  use  of  the  phase  representation,  the  relation 
between  the  high-energy  bel<avlor  of  the  symmetrt:  for¬ 
ward  scattering  amplitude  F(x)  and  the  asymptotic 
properties  of  the  ratio  cot£  -  ReF/Im  F  is  discussed. 
Starting  assumptions  are  dispersion  relations  and  the 
Greenberg- Low  bound.  Lower  bounds  as  well  as  upper 
bounds  are  derived.  Under  the  assumption  of  the 
Froissart  bound,  it  is  shown  that  cotA  cannot  stay  in- 
deflniiely  greater  than  an  arbitrarily  small  positive  num¬ 
ber.  Also  if  the  total  cross  section  decreases  steadily 
io  a  finite  limit,  but  slower  than  const/E,  the  real  part 
must  tend  to  -  The  results  are  discussed  in  connec¬ 
tion  w'th  those  of  Khuri  and  KInoshita.  The  unsymmetric 
case  is  also  treated  by  the  same  methods. 
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Institute  for  Advanced  Study.  [Dept,  of  Mathematics] 
Princeton,  N.  J. 

PHYSICAL  PROPERTIES  OF  QUARKS,  by  P.  G.  O. 
Fre-md.  [1905]  [2]p.  (AFOSR- 66-0470)  (AFAPOSR- 
64-42)  AO  630363  Unclabslfied 

Also  published  in  Phys.  Ltrs. ,  v.  15:  352-353,  Apr.  15, 

m^. - 

Estimations  are  made  of  the  strength  of  the  coupling  of 
quarks  to  the  35  odd  parity  mesons. 
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Institute  for  Advanced  Study.  [Dept,  of  Mathematics] 
Princeton,  N.  J. 

EXPERIMENTAL  IMPLICATIONS  OF  U(6)(Sh(8)- 
INVAHIANCE  FOR  BARYONS),  by  K.  Bardakci,  J.  M. 
Cornwall  and  others  Mar.  1965  [37 Ip.  incl.  table, 
refs  (AFOSR- 65-0472)  (A F  APOSR- 64- 42, 

AD  630507  Unclassified 
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Also  published  ia  Phys.  Ltrs. ,  v..  15:  79-81,  Mar. 

I5K: 

Evidence  is  presented  from  the  experimental  bary^ 
q)ectrum  to  suggest  that  the  product  of  W6  =  lj(6)  ® 
U(6)  is  the  hadron  symmetry  group. 
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Institute  for  Advanced  Study.  fDept.  of  Mathematics] 
Princeton,  N.  J. 

MESON- BARTON  SCATTERING  IN  THE  INTRIN¬ 
SICALLY  BROKEN  M(J21  SYMMETRY  SCHEME,  by  .1. 

M.  Curnwall,  P.  G.  O.  Freund  and  other.*’.  Mar.  1965 
(3]p.  incL  tables,  refs.  (AFOSR- 66-0473)  (AF  APOSR- 
64-42}  AD  630510  Unclassified 

Also  published  in  Phvs.  Rev.  Ltrs. ,  v.  14.  515-517, 
SiarTTSW. - 

The  groifi  M{12)  proposed  to  u  xierlle  the  symmetry  of 
strong  Interactions  was  applietl  to  th3  problem  of  mcson- 
baryon  scattering.  A  very  rich  hoiy  of  sum  rules  for 
scattering  amplitudes  appeared  to  emerge.  The  sig¬ 
nificance  of  these  sum  rules  was  interpreted  as  tests 
for  the  M(13)  symmetry  scheme. 
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Institute  for  Advanced  Study..  (Dept,  of  Mathematics] 
Princeton,  N.  3. 

ANALYTiaTY  IN  POTENTIAL  SCATTEMNG,  by  A. 
Martin.  (1965]  6^.  incl.  dlagrs.  refs.  (AFX3SR-66- 
0480)  (AF  AFOSR-64-42)  AD  631161 

Untlasfi’.fled 

Also  published  in  Progress  in  Elementary  Particle 
and  Cosmic  Ray” Physics,  ed.  by  J.  G.  Wilson  and  S. 

A.  Wouthuysen.  Amsterdam,  Nortli- Holland  Publishing 
Co.,  v.  8:  1-86,  IW). 

A  review  of  a  few  approaches  to  the  explanation  of  the 
theory  of  potential  scattering  amplitudes.  Is  presented, 
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Institute  for  Scientific  Information,  Philadelphia,  Pa. 

AUTOMATIC  SUBJECT  RECOGNITION  IN  StlENTinC 
PAPERS:  AN  EMPIRICAL  STUDY,  by  J.  O'Conner. 
[1965]  25p.  incl.  tables,  refs.  (AFOSR- 66-0422)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)1300  and  Office  of  Nnval  Research) 

AO  626555  Unc’assifled 

Also  published  in  Jour.  Assoc.  Cornput.  Mach.,  v.  12' 

4dS-Sl5,15ctn565. 

Two  subject  index  terms  (toxicity  and  penicillin)  from 
an  operating  retrieval  system  were  studied  intensively 
to  determine  how  well  a  computer  could  assign  them. 

TTie  humanly  produced  indexing  for  the  system  was  used 
as  a  standaH,  with  some  checking  fur  indexer  errors. 


Thesaurus  rules  failed  to  identify  one  fourth  of  the 
toxicity  papers.  A  new  rule,  using  "conr.ectton  forms,  " 
worked  for  almost  all  of  the  non- thesaurus  papers.  The 
combined  rules  identified  toxicity  papers  as  well  as  or 
better  Uian  Uie  human  indexers.  However,  these  rules 
falsely  selected  as  many  papers  as  they  correctly 
identified.  False  selection  was  reduced  to  this  level 
by  the  use  of  two  new  indexing  rules;  relative  frequency, 
and  two  methods  previously  proposed  but  not  test^. 

The  latter  are  emphasis  measures  by  syntactic  centrality 
and  by  first  sentence- first  paragraph  position.  The 
rules  for  reducing  false  selection  did  not  work  as  well 
for  penicillin  as  for  toxicity,  Cempansons  are  made 
with  previous  empirical  studies,  Some  possible  limita¬ 
tions  of  thesaurus  methods,  statistical  association,  etc. , 
are  indicated.  Some  affirmative  suggestions  are  also 
made..  (Contractor’s  abstract) 
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Institute  of  Electrical  and  Electronics  Engineers,  Inc. ,; 

New  York. 

1965  INTERNATIONAL  SYMPOSIUM  OF  THE  ;EEE 
GROUP  ON  ANTENNAS  AND  PROPACA’nON.  PRO¬ 
GRAM  AND  DIGEST,  Washington,  D.  C. ,  Aug.  30- 
S^t.  1,-  1965,  345p.  Incl.  illus.  diagrs,  tables,  refs. 
(IEEE  Catalogue  no  3C12)  (AFOSR-65-1828) 
lAFAPOSR-65-957)  AD  475985  Unclassified 

This  report  contains  summaries  of  71  presentations 
from  the  1965  International  Antennas  and  Propagation 
Symposium.  The  symposium  covered  such  subjects  as. 

(I)  radar  and  radio  astronomy:  (2)  arrays;  (3)  log 
periodic  antennas,  (4)  electromagnetic  scattering; 

(5)  electronic  scanning;  (6)  optical  and  millimeter  propa¬ 
gation;  (7)  mutual  coupling;  (8)  tropospheric  prt^agaiion; 
(9)  feeds  and  reflectors;  (lo)  waves  and  plasmas: 

(II)  theory  and  measurement;  and  (12)  guided  waves. 
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Institute  of  Work  Physiology,  Oslo  (Norway),. 

STRENUOUS  jVR’SeULAR  EXER’DON  IN  THE  POLAR 
CLIMATE  AND  ITS  EFFECT  UPON  HUMAN  WORK 
CAPAaTY  AITO  TOLERANCE  TO  COLD,  by  K,  L. 
Andersen,  B.  Helisfrom,  and  R,  Erie.  Final  rept 
Jan.  31,  1965  ,  31p.  incl.  illus.  dlagrs.  tables,  refs. 
(AFOSR  65-1565)  (AF  EOAR-64-58)  AD  623919 

Unclassiticd 

The  physiology  of  8  men  who  participated  in  a  polar  ice 
cap  expedition  was  investigated  with  regard  to  work 
capacity  and  cold  tolerance..  Several  tests  were  admin¬ 
istered  to  the  subjects  before  and  after  the  expedition 
such  as  tests  of  cold  tolerance  and  excernse  fitness.  A 
delay  in  the  retesting  made  it  difficult  to  accurately 
evaluate  the  results,  but  in  general  the  study  confirms 
earlier  observations  on  how  a  period  of  cold  exposure 
and  hard  physical  work  affects  aspects  of  physiology 
underlying  tolerance  to  cold. 
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Instituto  de  Investigacion  de  Ciencias  Biologlcas, 
Montevideo  (Uruguay). 

UPTAKE  OF  LYSINE  INTO  SEGMENTS  OF 

NORMAL  RAT  saATIC  NERV'E,  by  G.  S.  L. 
Appletauer,  C.-  Benech  and  others.  [1965]  [15lp. 
incl.  diagrs.  tables.  (Sponsored  jointly  by  Air  Force 
Office  of  Sctenhfic  Research  under  AF  APOSR-61-64 
and  Rockefeller  Foundation)  Unclassified 

Published  in  Exper.  Neurol.,  v.  12'  215-229,  July 

T965; 

The  uptake  of  activity  along  tibial  and  peroneal  fibers 
of  the  sciatic  nerves  of  normal  rats  was  studied  at 
periods  ranging  from  1  to  13  days  after  a  single  intra¬ 
thecal  injection  of  L-Lysine-Cl’.  The  pattern  of  up¬ 
take  was  similar  in  tibial  and  peroneal  fibers  of  3-4 
mo  and  7-8  mo  old  ammals.  Younger  animals  incor¬ 
porated  three  to  four  times  more  ectivity  than  older 
ones.  The  average  specific  activity  of  the  wliole  nerve 
kept  approximately  constant  during  the  duration  of  the 
ejqieriment.  A  proximodistally  decreasing  gradient  of 
specific  activity  was  found  as  early  as  24  hr  and  per¬ 
sisted  at  the  thirteenth  day.  Peaks  of  activity  appeared 
in  the  most  proximal  segment  at  days  1-3  and  7-10., 
Curves  of  the  specific  activity  tor  each  nerve  segment 
are  presented.  The  characteristics  of  the  peaks  rl 
activity  were  studied  in  plottings  of  the  second  deriva¬ 
tive  of  the  activity  vs  nerve  length  and  vs  time,  The 
results  are  briefly  discussed  i..  relation  to  endoneural 
transport  mechanisms.  (Contractor's  abstract) 
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Instituto  de  Investigacion  de  Ciencias  Biologicas, 

Montevideo  (Uruguay). 

CONDITIONING  OF  MIDBRAIN  BEHAVIORAL 
RESPONSES,  by  N.  Ross,  M.  Pineyrua  and  others. 
11965)|16jp.  incl.  illus.  diagrs.  refs..  (AFOSR-66- 
0751)  {Sjxmsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR-62-332  and  Rockefeller 
Foundation)  AD  643008  Unclassified 

Also  published  in  Ejgier.  Neurol. ,,  v.  11  263-276, 

Mar.,  idOS. 

An  acoustic  stimulus  was  associated  with  the  electrical 
stimulation  of  midbrain  areas  (reticula  formation, 
central  gray  substance  and  stratum  pr  .idum  of  the 
superior  colliculus)  according  to  the  ti.  ce  and  avoidance 
conditioning  techniques.  Habituation,  reinforcement, 
differentiahon  and  extinction  were  sfudied  in  cate  with 
chronically  implanted  electrodes.  Coudittoned  responses 
of  attention,  fear  and  flight  patterns  were  obtained.  It 
IS  suggested  that  these  conditioned  responses  depend 
on  the  activation  of  the  central  neural  mechanisms  of 
emotion.  No  definite  motivation  was  ascribed  to  the 
attention  response,  and  intensely  negative  motivation 
was  attributed  to  both  emotional  responses.  (Contrac¬ 
tor's  abstract) 
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[Instituto  Geografico  y  Calastral. 
Survey,  Madrid  ($ialn)] 


^nish  Seismological 


IBERIAN  PENINSULA  CRUSTAL  STRUCTURE  FROM 
SURFACE  WAVES  DISPERSION,  by  G.  Payo.  [1965] 
[17]p.  incl.  diagrs.  table,  rets.  (AFOSR-65-2889) 

(AF  61(052)657)  AO  624173  UncUssified 

Also  published  in  Bull.  Seismol.  Soc.  Amer. ,  v,  55: 

r«-?43;  xiignftes. 

Phase  velocity  of  Rayleigh  waves  traveling  from  Toledo 
to  Malaga  have  been  determined  from  7  selected  earth¬ 
quakes.  The  direction  of  approach  of  the  wave  front  in 
relation  to  the  ground  jiarticle  motion  at  the  standard 
Spanish  stations  (Toledo  and  Malaga)  and  at  Porto 
(Portugal)  is  discussed.  Also  these  3  observatories  are 
considered  as  a  triangular  array  to  determine  the  phase 
velocity  through  the  Ibenan  Peninsula  region;  this  result 
IS  compared  with  the  dispersion  data  determined  by  the 
2  stations  at  Toledo  and  Malaga.  Two  similar  crustal- 
mantle  structures,  named  IBl  and  IB2,  have  been  ob¬ 
tained  for  this  re^on,  by  modifying  the  models  Dorman 
8021  and  CANSD  respectively,  and  by  means  of  the 
partial  derivatives  of  the  phase  velocity  with  reqiect  to 
the  parameters  of  the  layers.  Both  models  IBl  and  IB2 
arc  almost  identical  and  their  corresponding  dispersion 
curves  fit  the  data  with  an  error  less  than  0. 1  km/sec. 
The  crustal  thickness  given  by  these  structures  is  about 
33  km.  Groiqi  velocities  of  Love  and  Rayleigh  waves 
from  near  earthquakes  have  been  also  studied.  Some 
Algerian  earthquakes  yielded  a  dispersion  curve  for  the 
arm  of  the  Mediterranean  Sea  between  Algeria  and  Spain. 
The  curve  appears  almost  typically  oceanic.  (Contrac¬ 
tor's  abstract) 
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Instituto  Geografico  y  Catastral. 
Survey,  Madrid  (Spatn). 


Spanish  Sei8m''Iog  cal 


SEISMIC  MAGNITUDE  AND  SPECTMC  ABSORPnON 
OOEFFiaENTlN  THE  IBERIAN  REGION,  by  J,  M. 
Munuera.  July  1965  [I6]p.  Incl.  diagrs.  jibles,  refs. 
(APOSR-66-0430)  (AF  61(052)657)  AD  637674 

Unclassified 

Also  published  in  Rev.  Ceofis. ,  v.  24  :  313-328, 
<5ct:^TBec'.~I5?5'.'  (AFOSR-67-1200) 

This  report  presents  the  magnitude  scale  used  by 
Spanish  Seismological  Survey  (SSS)  for  near  earthquakes 
inside  the  area  5°  E-IO'"  W,  35°-44’  N,  which  has  been 
deduced  from  shear  waves  and  with  an  explicit  term 
for  the  specific  absorption.  The  viray  (or  computation 
this  coefficient  is  the  difference  oetween  a  theoretical 
expression  for  log  E  anti  other  empirical  one,  which 
was  previously  determined  for  the  Toledo  Obseiwatory. 
The  method  requests  this  ease- station,  besides  the  new 
standard  calibration  made  (or  the  other  4  stations  handled 
and  also  abundant  events  and  the  corresponding  m  values 
as  preliminary  deduced  by  Laboratorio  Central  del 
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Servido  rte  Sismologla  (LCSS),  Madrid,  since  1961  up 
to  196«.  We  have  obtained:  Q  =  (62. 5°  4  67)  t  32  for 
l.S  ^  A*"  ^  7. 5;  the  average  Q  -  300  is  assumed  for  the 
whole  crust  in  the  said  area. 
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Instituto  Geografico  y  Castral.  Spanish  Seismologlcal 
Survey,  Madrid  (^in). 

[THE  REaON  INTERGOVERNMENTAL  OF  SEISMOL¬ 
OGY  AND  INGENIERU  SEISMIC  OF  THE  UNESCO] 

La  Reunion  Intergubernamental  de  Sismologia  e  In 
Ingenieria  Sismlca  de  la  UNESCO,  by  J.  M.  Munuera. 
[196S][145]p.  (AFOSR-67-OS59)  (AF  61(052)657) 

AD  647952  Unclassified 

A  summary  is  given  of  the  proceedings  of  the  confer¬ 
ence  which  was  held  at  UN^CO  headquarters  in  Paris, 
Apr,  21-30,  1964.  Abstracts  are  included  of  the 
papers  presented. 
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Instituto  Geografico  y  Catastral.  Spanish  Seismologlcal 
Survey,  Madrid  (Spain). 

(THE  ACTTVITY  SEISMIC  OF  THE  REGION  OF  THE 
PENINSULA  IBEMCA  UP  TO  YEAROF  1960]  La 
actividad  sismlca  en  la  region  de  la  peninsula  Iberica 
hasta  fines  de  1960,  byj.  M.  Munuera.  [1065]  (20]p. 
incl.  dlagrs.  tables,  refs.  (AFOSR- 67-0560)  (AF  61- 
(052)857)  AD  647669  Unclassified 

Also  published  in  Rev.  Geofts. ,  no.  95-.  265-284, 
.(uly-Sept.  1965. 

This  paper  comments  on  the  array  of  several  seismic 
features  corresponding  to  the  Iberian  Peninsula  region 
which  were  deduced  from  handling  3307  earthquakes  of 
possible  epicentral  location.  Results  and  methods  are 
compared  with  other  different  studies  on  seismicity. 
The  ratio  between  both  seismic  and  elastic  energies, 
assuming  an  invariable  focal  volume,  is  deduced  as 
q  ==  2. 98  +  0.37m,  for  the  Lomnitz  factor,  and  f  = 

6.88  X  10"5,  for  the  mean  unitary  elastic  strain.  The 
Iberian  seismicity  appears  as  intralplne,  at  majority, 
though  there  is  also  seismicity  on  the  Platform.  The 
flux  line  o  =  6-7  agrees  with  alignments  of  the  inter¬ 
mediate  and  deep  shocks  and  with  the  usual  drawing  of 
the  Western  Mediterranean  Alpine  Geosyncline.  The 
average  for  the  return  period  is  50  yr,  more  or  less, 
which  agrees  with  the  cummulallve  energy  release 
period  deduced  from  the  Benioff  curve.  Maximal 
seismic  density  shows  migration,  for  the  different 
epochs,  and  regression  of  frequency  vs  magnitude  is 
a  para^lic  curve. 
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Instituto  Nacional  de  Tecnica  Aeroespacial,  Madrid  (Spam).. 

DIFFUSION  FLAMES  AND  SUPERSONIC  COMBUSTION, 
by  I.  Da  Rlva.  Final  rept.  Apr.  1,  1963-Apr.  1,  1965, 
21p.  incl.  diagrs.  refs.  (AFOSR- 65- 1604)  (AFEOAR- 
63-43)  AD  622581  Unclassified 

This  report  presents  a  summary  of  work  done  on  the 
behavior  of  reacting  gases  in  siqiersomc  combustion. 

The  work  under. iken  comprises  3  areas:  diffusion 
flames,  combustion  in  the  boundary  layer,  and  combus¬ 
tion  in  a  subsonic  jet  of  fuel  discharging  in  a  supersonic 
coflowing  stream  of  oxidizer.  The  structure  of  laminar 
diffusion  flames  has  been  analyzed  in  the  limiting  case 
of  large,  though  finite,  reaction  rates.  It  is  shown  that 
the  chemical  reaction  takes  place  only  in  a  very  thin 
region  where  convection  effects  may  be  neglected.  The 
boundary  layer  flow  past  a  hut  wall  is  studied  noting  that 
the  density  at  the  outer  edge  of  the  boundary  layer  is 
much  higher  than  the  density  close  to  ine  wall. 
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Instituto  Nacional  de  Tecnica  Aeroespacial,  Madrid  (Spain),. 

HETEROGENEOUS  COMBUSTIONS  AND  FLAMES 
STRUCTURES,  by  C,  S.  Tarlfa.  Final  rept.  Apr.,  1, 
19C3-Mar.  31,-  1965.  |58]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-1791)  (AF  EOAR-63-44)  AD  625015 

Unclassified 

The  problem  of  flame  spread  along  the  fuel  surface  of 
a  liquid  fuel  is  studied  by  considering  a  model  in  which 
the  flame  propagates  along  the  surface  cf  a  fueld  con¬ 
tained  in  a  channel.  The  theoretical  model  is  compared 
with  experiment,  and  it  is  reported  that  the  agreement 
IS  fairly  good,  although  for  small  values  of  temperature, 
the  theoretical  results  are  smaller  than  the  experimental 
values.  In  the  investigation  of  flame  structures,  the 
hydrogen- oxygen  diffusion  flame  with  spherical  sym¬ 
metry  is  studied  and  the  theoretical  results  are  compared 
with  the  experimental  data  obtained  by  burning  oxygen 
or  hydrogen  injected  through  a  porous  sphere  into  a 
hydrogen  or  oxygen  atmosphere.  An  application  is  made 
to  the  combustion  of  oxygen  droplets  in  a  hydrogen  at¬ 
mosphere. 
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Instituto  Nacional  dc  Tc_.  ica  Aeroespacial,  Madrid  (Spain). 

FLAME  PROPAGATION  ALONG  THE  FREE  SURFACE 
OF  A  LIQUID  FUEL  (Abstract),  by  C.  S.  Tarifa  and  M. 
A,  Ortega,  [1965]  2p  (Bound  with  its  AFOSR- 65- 
0590;  AD  623186)  (AF  EC)AR- 63-44)  Unclassified 

Presented  at  AFOSR  Combined  Contractors'  Meeting  on 
Combustion  Dynamics  Research,  Patrick  AFB,  Cocoa 
Beach,  Fla. ,.  June  1-4,  1965. 


Flame  propagation  velocity  as  a  function  of  fuel  initial 
temperature,  fuel  depth,  and  for  different  values  of  the 
most  Important  parameter  of  the  process  was  calculated. 
It  was  shown  that  flame  propagation  speed  increased 
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very  rapidly  as  fuel  temperature  approached  flash  v 
point  temperature,  and  that  flame  ^>eed  may  increase 
or  decrease  as  the  fuel  Aim  decreased. 
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InsUtuto  Nhcional  de  Tecnica  Aeroespacial,  Madrid  (Spain).. 

COMBUSTION  OF  OXYGEN  DROPLETS  IN  A  HYDRO¬ 
GEN  ATMOSPHERE  (Abstract),  by  P.  P.  del  Notario 
and  C.  S.  Tania.  [1965  ]  2p.  (Bound  with  its  AFOSR- 
65-0590;  AD  623186)  (AF  EOAR-65-70) 

Unclassified 

Presented  at  AFOSR  Combined  Contractors'  Meeting 
on  Combustion  Dynamics  Research,  Patrick  AFB, 

Cocoa  Beach,  Fla. ,  June  1-d,  1965. 

Combustion  of  oxygen  droplets  by  considenng  splierical 
symmetry  and  stationary  conditions  was  studied. 

Proper  values  of  aU  physical  properties;  thermal  con¬ 
ductivities,  diffusion  coefficients  and  others  were 
selected  carefully.  Rate  reaction  studies  were  also 
conducted  on  the  combustion  process. 
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Instituto  Venezolano  de  Investigaciones  Cienhficas, 

Caracas  (Venezuela). 

ACTION  OF  ANTIDIURETIC  HORMONE  ON  THE  DC 
RESISTANCES  OF  THE  ISOUVTED  TOAD  SKIN  (Ab¬ 
stract),  by  G.  Whittembury,  F.  Fragachan,  and  F. 
Rawlins.  [1965]  [l]p.  (AFOSR- 65- 1515)  (AFAFOSR- 
64-620)  Unclassified 

Presented  at  Ninth  annual  meeting  of  the  Biophys.  Soc. , 
Sa.n  Franasco,  Calif.,  Feb.  24-26,  1965,  p.  117., 

Abdominal  skins  from  Bufo  marines  bathed  in  Na2S04- 
Ringer  were  impaled  with  microelectrodes,  in  vitro. 

With  the  micropipette  tip  located  in  a  cell  of  the  stratum 
germinativum,  the  DC  resistance  (Ro)  between  the  cell 
and  the  outer  bathing  solution  and  the  resistance  (Ri) 
between  the  cell  and  the  inner  bathing  solution  were 
measured.  Addition  of  ADH  produced  no  change  in  Ri, 
but  Ro  diminished  both  in  the  K  and  Na  containing  solu¬ 
tions.  After  changing  the  inner  solution,  Ri  was  higher 
in  the  Na  than  in  the  K  containing  solutions.  The 
changes  observed  in  the  potential  difference  steps  sug¬ 
gest  that  alteration  of  one  of  the  bathing  solutions  induces 
changes  in  tlie  cell  composition  and  presumably  in  the 
cliaracteristics  of  the  membrane  facing  the  other  side. 
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Instituto  Venezolano  de  Investigaciones  Cientificas, 
Caracas  (Venezuela). 

SODIUM  EXTRUSION  AND  POTASSIUM  UPTAKE  IN 
GUINEA  PIG  KIDNEY  CORTEX  SLICES,  by  G. 
Whittembury.  [1965]  [19]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-1316)  (AF  AFOSR-64-620  and  AF  AFOSR- 
61-85)  AD  623499  Unclassified 


Also  published  in  Jour.  Gen.  Physiol. .  v.  48;  699-717. 
IdaTi  i&eS. - 

Slices  from  the  cortex  corticis  of  the  guinea  pig  kidney 
were  immersed  in  a  chiUed  solution  without  K  and  then 
reimmersed  in  warmer  solutions.  The  Na  and  K  con¬ 
centrations  and  the  membrane  potential  V,q  were  then 
studied  as  a  function  of  the  Na  and  K  concentrations  of 
the  reimmersion  fluid.  It  was  found  that  Na  is  extruded 
from  the  cells  against  a  large  electrochemical  potential 
gradient.  Q^q  for  net  Na  outflux  was  ~  2. 5.  At  bath  K 
concentrations  larger  than  8  mm,  the  behavior  of  K  was 
largely  passive.  At  the  outset  of  reimmersic'n  (Vr^  '> 
E|r),  K  influx  seemed  secondary  to  Na  extrusior.  Na 
enruslon  would  promote  K  entrance,  being  limited  and 
requiring  the  presence  of  K  in  the  bathing  fluid.  At 
bath  K  concentrations  below  8  mm,  K  infliot  was  iq>  an 
electrochemical  pctendal  gradient.  Thus  a  parallel 
active  K  uptake  is  apparent.  for  net  K  influx  was 
~  2. 0.  Dimtrophenol  inhibited  net  Na  outflux  and  net  K 
influx,  Qio  became  <1.1  for  both  fluxes.  The  ratio 
between  these  fluxes  varied.  Thus  at  the  outset  of 
reimmersion  the  net  Na  outflux  hr  net  K  influx  ratio  was 
'  1.  After  8  min  it  was  <1.;  (Contractor's  abstract) 
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Instituto  Venezolano  de  Investigaciones  Uientiflcas, 

Caracas  (Venezuela). 

[SODIUM  EXTRUSION  AND  SODIUM  FOR  POTASSIUM 
EXCHANGE  IN  KIDNEY  CELLS]  Movimlento  de  sodio  y 
potasio  en  celulas  renales,  by  G.  Whittembury.  [1965] 
(2]p.  incl.  tables.  (AFOSR- 66- 2639)  (AF  APOSR-66- 
620)  AD  645096  Unclassified 

Also  published  in  Acta  Cient.,  Venezolana,  v.  16:  140- 
14l  [July- Aug.  J  1965. 

Slices  from  the  cortex  corticis  of  the  kidney  cf  Guinea 
pigs  were  immersed  in  a  chilled  medium  without  potas¬ 
sium  and  then  reimmersed  in  media  of  various  composi¬ 
tions.  Sodium,  potassium,  chloride,  tissue  water  and 
extracellular  spac^'  were  determined  using  conventional 
methods.  The  use  o''  cell  ion  concentrations  per  solid 
weight  shows  under  some  experimental  conditions,  an 
active  electrcgenic  sodium  extrusion  which  is  accom¬ 
panied  by  a  passive  chloride  efflux.  Phis  extrusion  of 
sodium  does  not  require  potassium  in  the  bathing  med¬ 
ium.  In  other  experimental  conditions,  a  sodium  for 
potassium  exchange  mechanism  is  noted. 
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[International  Business  Machines  Corp.  Thomas  J, 

Watson  Research  Center,  Yorktown  Heights,  N..  Y.  ] 

MATHEMATICAL  STUDIES  OF  NONLINEAR  QRCUITS, 
by  H.  Cohen.  Final  rept.  Feb.  1,  1962-Jan.  31,  1965 
(7]p.  (AFOSR- 65-0550)  (AF  49(638)liJ9) 

Unclassified 

The  nonlinear  s’  stems  studied  in  the  investigation  include 
both  lumped- element  nehvorks  and  distributed- element 
networks.  The  mathematical  questions  considered  are 
those  involved  in  stability,  tolerance,  existence  and  the 
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nature  of  periodic  solutions.  The  form  of  the  equations, 
and  the  applicatioti  of  numerical  techniques.  The  types 
of  equations  describing  these  networks  are  ordinary 
and  partial  (hfferential  equations,  difference-differ¬ 
ential  equations,  and  integral  equations. 
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International  Business  Machines  Corp.  Thomas  J. 

Watson  Research  Center,  Yorktown  Heights,  N.  Y. 

EPRIN  Gd^'*’  IN  BaO  (Abstract),  by  J.  Overmeyer  and 
R  J.  Gambits).  [1965]  [l]p.  [AF  49(638)il98] 

Unclassified 


OF  Si  AND  Ge  BY  HEATING  IN  VACUUM,  by  F.  Jona. 
[1965]  [2]p.  Incl.  lUus.  (APOSR- 65-2029)  (AF49- 
(638)1201)  AD  625993  Unclassified 

Also  published  In  Appl.  Phys.  Ltrs. ,  v.  6:  205-206, 

May  la,  1963.. 

Low-energy  electron  diffraction  patterns  indicate  that 
atomically  clean  surfaces  of  silicon  and  germanium  can 
be  obtain^  with  heat  treatments  in  vacuo.  For  silicon, 
the  temperature  is  lower  and  the  duration  shorter  than 
heretofore  reported.  For  germanium,  it  is  demonstrated 
that  ion  bombardments  are  not  necessary.  In  both 
cases,  the  surfaces  obtained  are  not  planar  but  often 
pitted,  sometimes  heavily. 


Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965.. 

Published  in  BuU.  Amer.  Phys.  Soc.,  Series  II,  v.  10: 
5i,  Jan.  i8,  1965. 

Paramagnetic  resonance  studies  have  been  performed 
on  single  crystals  of  barium  oxide  doped  with  gadolin¬ 
ium.  For  the  AM3  =  -  ^  ^  transition,  the  observed 

llnewldths  (full  AU  =  0. 3  G  at  77  °K)  are  among  the 
narrowest  found  in  alkaline  earth  oxide  lattices,  and 
the  nuclear  hyperfine  structure  due  to  Gd^^^  and  Gd^^*^ 
is  completely  resolved.  This  part  of  the  qiectrum  is 
describedby  a  «  1.9916  ±0.0003,  A^^S  .3.7  ±0.1  x 
10*<  cm*l,  A155/A157  =  0. 76  ±  0. 1.  The  cubic  field 
splitting  appears  to  bq.8maU,  as  expected  from  the 
trend  observed  for  in  CaO  and  SrO  lattices.  Un¬ 
less  crystal  imperfections  are  responsible,  the  data 
are  further  evidence  of  the  inadequacy  of  current  theo¬ 
ries  of  the  splitting  of  the  ^87/2  ground  state. 
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International  Business  Machines  Corp.  Thomas  J. 
Watson  Research  Center,  Yorktown  Heights,  !l.  Y.. 

DIFFUSION  VERSUS  SURFACE  UMITATtONS  IN 
VAPOR-SOLVENT  GROWTH  OF  GERMANIUM,  by  F., 
Jom.  [1965]  [3]p.  incl.  dlagrs.  (AFOSR-65-2028) 
(AF  49(638)1201)  AO  625970  UncUssifled 

Also  published  in  Jour.  Chem.  Phys. ,  v..  42:  1025- 
10J7,  Peb  I,  1965. 
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Interr-itional  Business  Machines  Corp.  Thomas  J. 

Watson  Research  Center,  Yorktown  Heights,  N.  Y. 

VAPOR  TRANSPORT  AND  THERMODYNAMIC  EQUI- 
UBRIA  IN  THE  GERMANIUM-GALLIUM-IODINE  SYS¬ 
TEM,  by  R  F.  Lever.  [1965]  [13]p.  incl.  diagrs.  tables, 
refs.  (AFOSR-65-2570)  (AF  49(638)1201)  AD  629291 

Unclassified 

AIm  published  in  Jour.,  Phys.  and  Chem.  Solids,  v.  26: 

Thermodynamic  information  is  used  to  correlate  the 
composition  of  germanium- gallium  solid  solutions  with 
the  temperature  pressure  and  composition  of  a  gas  mix¬ 
ture  with  which  the  solid  is  in  equilibrium.  At  tempera¬ 
tures  below  1000 °K,  and  gallium  concentrations  in  e.x- 
cess  of  10*®  atoms/ cm®  of  solid,  the  dominant  gas  phase 
species  are  Gal,  Gel2  and  Gal3  with  the  mol  fraction  of 
Gel2  in  the  gas  mixture  becoming  very  small  at  gallium 
concentrations  greater  than  10*®  atoms/cm®  and  tem¬ 
perature  below  900°K.  Epitaxial  gallium  doped  german¬ 
ium  layers  were  grown  and  their  composition  found  to 
be  close  to  the  calculated  equilibrium  composition.  The 
growth  rate  agreed  quantitatively  with  that  predicted  on 
the  assumption  that  gaseous  diffusion  was  the  rate  limiting 
process.  The  very  low  mol  fraction  of  Gel2  prevents 
rapid  quasi  equilibrium  single  crystal  growth  of  heavily 
doped  material  at  low  temperatures.  (Contractor's 
abstract) 


Measuremerts  of  tranqiort  rates  as  functions  of  pres¬ 
sure  in  the  systems  germanium-iodine  and  germanium- 
bromine  were  carried  out.  The  results  are  discussed 
in  terms  of  Lever's  theory  for  diffusive  trani^iort.  It 
is  concluded  that  .Idle  the  germanium- iodine  system 
is  highly  dilfuslon  limited,  the  germanium-bromine  sys¬ 
tem  is  noticeably  surface  controUed.  (Contractor's 
abstract) 
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OBSERVATIONS  OF  "CLEAN”  SURFACES  OF  Si,  Ge, 
AND  GaAs  BY  LOW-ENERGY  ELECTRON  DIFFRACTION, 
by  F.  Jona.  [1965]  14p.  incl.  Ulus,  diagrs.  tables,  refs. 
(AFOSR- 66-0271)  (AF  49(638)1201)  AD  629298 

Unclassified 

Also  published  in  IBM  Jour,  research  and  Develop. , 

V.  9:  37S-389,  Sept. -Nov.  1965, 

The  (1001,  (1101  and  fill)  surfaces  of  silicon,  ger¬ 
manium  and  gallium  arsenide,  cleaned  in  ultra-high 
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vacuum  by  heat- treatments  alone  or  by  ion  bombard¬ 
ments  followed  by  anneals,  were  studied  with  the  dis¬ 
play-type  low-energy  electron  diffraction  technique. 
Most  surface  structures  reported  in  the  literature  by 
others  could  be  reproduced,  namely,  Si  fllli?, 

Ge  111  8,,  GaAs '11112,  and  GaAs  lOOn..  Some, 
however,  could  not,  namely.  Si  ■  11115  and  Ge  i'lll)12.. 
Two  unreported  structures  were  found  to  eiost,  even 
simultaneously,  on  the  GaAs  '1001  surface  and  6  differ¬ 
ent  structures  were  detected  on  Si  'llOi  surfaces  after 
annealing  treatments  at  different  temperatures.  The 
significance  of  a  'clean'  state  of  semiconductor  sur¬ 
faces,  as  identified  by  the  observanon  of  low-energy 
electron  diffraction  patterns,  is  discussed.  (Contrac¬ 
tor's  abstract) 
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PREPAItATlON  OF  ATOMICALLY  CLEAN  SURFACES 
OF  GERMANIUM  AND  SILICON  (Abstract),  by  F.  .Iona. 
iI965)|l|p.  |AF  49(638)1201)  Unclassified 

Presented  .it  meeling  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan,  27-30,,  1965. 

Published  I'l  Bull  Amer.  Phys.  Soc.,  Senes  IT,  v.  10 
67-®.; Tan.  2«,,  1965. 

Experimental  evidence  is  presented  for  the  fact  that 
atomically  clean  surfaces  of  germanium  and  silicon 
I  an  be  produced  by  heating  alone  at  mode-  ately  high 
temperatures  in  gtxid  vacuum.  The  eiidence  is  pro¬ 
vided  by  observation  of  well-defined  low-energy  elec¬ 
tron  diffract'  111  patterns  similar  to  those  obtained  by 
Uinder  and  Mirrison  with  surfaces  cleaned  by  ion  bom¬ 
bardment  lollowed  by  annealing  and  a  variety  of  chem¬ 
ical  Ir-'atments  Prior  to  their  introduction  into  the 
i.icuum  system,  tne  germanium  samples  were  solution- 
polished,  while  the  silicon  samples  were  vapor-polished 
Well- resolved  patterns  of  the  Ge(lll)  -8  and  Ge(100)-4 
structures  were  observed  after  several  hours  heating 
at  temperatures  between  850  and  900  C.  Very  clear 
patterns  of  the  Si(lll)-7  structure  were  obtained  after 
only  1  hr  treatment  at  850 'C  Ge(llO)  and  Si(llO)  sur¬ 
faces  were  also  investigated.  The  cleaning  procedure 
described  here  may  often  be  n.cre  convenient  than  the 
procedures  described  in  the  literature. 
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PREPARA-nON  AND  CRYSTAL  CHEMISTRY  OF 
DIVALENT  EUROPIUM  COMPOUNDS,  by  M.  W. 
Shafer  jl965]|8)p.  incl.  diagrs.  tables,  reis. 

(AF  49(636)1230)  Unclassified 

Prese.nted  at  T  enth  Conf,  on  Magnehsm  and  Magnetic 
Materials,  Mimieapolis,  Minn.,.  Nov.  16-19,,  1964.. 

Published  in  Jour.  Appl.  Phys.,  v.  36.  1145-1152, 
Mar.  T5®r 


The  discovery  that  the  europium  chalcogenides.  are  a 
particularly  simple  and  important  group  of  magnetic 
materials  has  resulted  in  considerable  work  bc'ng  done 
on  the  synthesis  of  these  materials.  Several  ro  ethods 
of  preparing  pure  EuO  have  been  investigated  and  the 
results  are  reported.  The  method  which  resulted  in  the 
best  EuO  is  when  an  excess  of  europium  metal  is  reacted 
with  E112O3  at  800°C  and  then  distilled  off  at  1150°  in  a 
high  vacuum.  Chemical  analyses,  microstructures,  and 
magnetization  measurements  were  used  to  determine  the 
stoichiometry  of  EUO3  as  a  function  of  temperature.  The 
results  indicated  that  the  rock  salt  phase  can  accomodate 
about  4  mol  %  trivalent  europium  in  solid  solution  at 
1300 °C.  Very  litUe  {<  %)  europium  metal  was  found  to 
go  into  the  EuO  phase,  but  by  the  addition  of  5%  to  1% 
the  paramagnetic  Curie  temperature  9  was  increased 
from  73°  to  79°K.  A  number  of  new  divalent  europium 
compounds  have  been  prepared  and  their  magnetic  prop¬ 
erties  investigated.  Ferromagnetism  was  found  in  the 
silicates  £1158104  and  EU3S1O5,  the  alumlnates  EU3AI2O6 
and  Eu5Al2f%,  and  the  phosphate  Eu3(P04)2-  Other 
divalent  europium  compounds  in  which  the  europium 
concentration  is  lower  but  which  had  simple  weU-  Ijiown 
crystal  structures  were  also  investigated.  These  in¬ 
cluded  EUT1O3,  EuZrOs,  and  CsEuFa  with  the  perovskite 
structure,  EuF2  with  the  fluorite,  EUWO4  with  the 
scheelite,  Eu2CaW06  and  Eu2SrW06  with  the  cryolite, 
and  Eu2Zr04  with  the  K2N1F4  structures.  None  of  these 
compounds  were  shown  to  be  ferromagnetic  despite  the 
fact  that  the  nearest- neighbor  Eu-Eu  distances  were 
less  than  4.  5A,  the  distance  determined  from  the 
chaicogenide  series  to  be  the  critical  one  for  a  positive 
ferromangetic  Eu-Eu  interaction.  The  absence  of 
ferromagnetism  in  these  compounds  is  discussed  in  re¬ 
lation  to  the  fact  that,  except  in  CSEUF3,  the  coordina- 
hon  number  of  the  Eu^^  ion  is  not  six  as  it  is  in  the 
chalcogenides.  The  assumption  that  the  ferromagnetic 
tntcrachon  bikes  place  via  overlap  of  5d  orbitols  is 
considered  and  discussed  in  relation  to  their  structures. 
(Contractor's  abstract) 
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SPEOnc  HEAT  SINGULAFITY  IN  MnF2,  by  D.  T. 
Teaney.  May  31,  1965  [3]p.  incl.  diagr..  table.  (AFOSR- 
65-2580)  (AF  49(638)1379)  AD  628728  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  14;  898-900, 

May  1965. 

Measurements  are  reported  of  the  specific  heat  of  a 
classic  magnehc  system,  MnF2.  The  results  demon¬ 
strate  clearly  the  essential  similarity  between  magnetic 
and  gaseous  systems  and  are  *r.  encouragingly  good 
agreement  with  theorebcal  predictions,  especially  with 
respect  to  the  strength  of  the  singularity.. 
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MAGNETIC  PROPERTIES  OF  CuF,  by  R.  J.  Joenk  and 
R  M.  Bozorth.  [1965]  [2]p.  incl.  diagr.  (AFOSR-65- 
2582)  (AF  49(638)137  9)  AD  629292  Unclassified 

Presented  at  Tenth  Conf.  on  Magnetism  and  Magnetic 
Materials,  Minneapolis,  Minn.,  Nov.  16-19,  1965. 

Also  published  in  Jour.  Appl.  Phys. ,  v.,  36  1167- 
1168,  Mar.  1965. 

The  moment  of  a  pressed  powder  sample  of  monoclimc 
CuFy  .-as  measured  from  4. 2°  to  300 '’K  in  fields  to 
25  kt  xCr)  indicates  an  AFM  transibon  at  T(^  = 

69  °K,  and  analysis  gives  ?  2. 3  and  Q  200 °K.  Tjj 

and  Bare  consistent  with  magnetic  ordering  of  the  first 
kind  with  AFM  exchange  interactions  Jj  (corner-bc) 
34°KandJ2  22°K.  Weak  ferromagnetism  of  aniso¬ 
tropic  exchange  origin  is  expected  on  the  grounds  of 
symmetry;  the  measured  ferromagnetic  moment  is 
sq  G  cm^/mol,  corresponding  to  a  canting  angle 
tf  «  0. 01 Assuming  magnetic  dipolar  anisotropy  and 
estimating  principal  axes  and  values  lor  the  anisotropic 
g  tensor,  we  find  the  spin  axis  to  be  about  2'  from  c 
and  99°  from  a  in  the  ac  plane  with  anisotropy  Held 
~  2000  Oe,  and  the  weak  moment  to  be  parallel  to 
the  monoclimc  axis  b  with  canting  field  Hdm  -  G®' 

Pseudodipolar  anisotropy  may  be  expected  to  change 
the  orientation,  but  not  the  order  of  magnitude  of  these 
.fields.  The  uniform  mode  AFM  resonances  are  not  de¬ 
generate  in  general,  but  both  would  be  expected  to  occur 
at  I'/c  -  9  cm‘1  using  these  values.  (Contractor's 
abstract) 
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ANOMALOUS  SPUT'HNG  OF  v*®  IN  ANTIFERHO- 
MAGNE'nC  RbMnFj  (Abstract),  by  D.  T.  Teaney  and 
J.  S.  Leddy.  [1965]  [ijp.  [AF  49(630)137  9] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phy.i.  Soc. ,, 

Kansas  City,  Mo. ,  Nov.,  24-27,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  R,  v.  10 
315-316',  Mar.  24,  1965. 

cc 

In  the  course  of  studying  tht  Mn''  NMR  in  the  cubi- 
cantiferromagnet  RbMnF2,  under  certain  conditions  a 
splitting  of  the  resonance  line  into  2  components  clearly 
resolved  in  frequency  was  observed.  The  general  fea¬ 
tures  of  the  NMR  have  been  found  to  be  in  excellent 
agreement  with  the  pullinK  theory  at4.2'K,  the  field 
variation  of  the  single  I'SS  ime  fits  precisely  a  theo¬ 
retical  curve  that  extrapolates  to  686.  2  mc^ser  in  the 
high  field- unpulled  limit.  However,  in  the  vicinity  of 
680  me/ sec,  the  experimental  curve  breaks  into  2 
branches,  one  approaching  680  mc/sec  from  below  and 
the  other  from  above.  The  effect  immediately  suggests 


some  kind  of  mode  crossing,  as  it  is  unable  to  excite 
resonance  close  to  680  me ''sec  and  the  branches  re¬ 
main  separated  by  about  7'"''  kc/sec.  The  linewidth  of 
280  kc/sec  shows  no  variation,  and  the  intensities  of 
the  2  resonances  qualitatively  sum  to  that  of  the  single 
line  above  and  below  the  branching.  The  frequency  of 
the  anomaly  is  insensitive  to  temperature  below  4.8  K 
and  varies  with  angle  from  680  mc/'sec  for  the  applied 
field  along  •-T10  ■  to  678. 5  mc/sec  for  the  field  along 
<100 '.  The  temperature  dependence  above  4,  8  ’  is  pre¬ 
sented,  and  possible  explanations  for  the  effect  are  dis¬ 
cussed. 
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EFFECT  OF  ELECTRON  CONCEN  TRATION  ON  MAG- 
NE'nC  PROPERTIES  OF  NdS-EuS  (Abstract),  by 
M.  J.  Freiser,  F.  Holtzberg  and  others.  [1965]  |l]p. 
[AF  49(638)1379]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys  Soc. ,, 

New  York,  Jan.  27-30,,  1965. 

Published  in  Bull.  Amer.  Phys.,  Soc. ,,  Senes  II,  v.  10 
32,  Jan.  27,  1965 

The  NdS-EuS  system  shows  a  strong  increase  in  the 
positive  ’/alue  of  the  paramagnehc  Curie  temperature 
(4)  as  a  function  of  electron  concentration  similar  to 
that  found  in  the  semiconducting  region  of  the  LaSe- 
EuSe  and  GdSe-EuSe  systems.  The  *  value  inrrea.ses 
from  20  K  for  EuS  to  a  maximum  of  41  K  'or 
NdQ  jEuo.gS  followed  by  a  gradual  d.-crease  lo  4  0 

at  NdQ  qEuq  jS.  Pure  NdS  was  found  to  be  antiferro¬ 
magnetic  with  Bfj  11  and  6  -  -IS’K;  however,  efiects 
of  the  crystilline  field  may  influence  9  in  the  neo¬ 
dymium- rich  samples.  For  high  europium  concentra¬ 
tions,  Nd®*  behaves  similarly  to  Gd®'  in  donating  an 
excess  electron  to  the  5-d  band,  which  strengthens 
ferromagnetic  exchange  interactions  belween  Eu^'  ions. 
Low- temperature  saturation  moments  indicate  tliat  Nd 
is  not  coupled  to  the  ferromagnetic  Eu^'  lattice.  The 
effective  magnetic  moment  from  the  Curie-Weiss  law 
varied  linearly  with  composition  and  is  consistent  with 
J  I .  gj  =  8/11  lor  Nd*^  and  J  =  y ,  Gj  -  2  for  Eu^' 
Under  the  assumption  that  the  conduction  electron 
coupling  is  additive  to  the  europium  coupling  in  insulating 
EuS,  the  data  for  Nd  in  EuS  is  found  to  be  consistent  With 
La  in  EuSe  and  Gd  in  EuS  up  to  25''i  concentration 
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A  MATRIX  EQUAnON  RELATED  TO  A  NON-OSCILLA¬ 
TION  CfUTEHlON  AND  UAPUNOV  STABILITY,  by  W 
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Also  published  in  Quart  Appl  Math  ,  v  23  83-87, 
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In  this  note  it  is  shown  that  recent  work  of  the  author 
on  Riccati  matrix  differential  equations  and  non-oscilla- 
tion  criteria  for  associated  linear  differential  systems 
implies  a  result  on  the  solution  of  an  algebraic  matrix 
equation  that  is  intimately  related  to  the  existence  of  a 
Liapunov  function  for  linear  differential  systems  with 
constant  coefficients. 
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A  CLASS  OF  MONOTONE  RICCATI  MATRIX  DIFFER¬ 
ENTIAL  EQUATIONS,  by  W.  T.  Reid.  [1965]  8p.  incl. 
refs.  (AFOSR- 65-0655)  (AF  AFOSR- 63-438) 

AD  641702  Unclassified 

Also  published  in  Duke  Math.  Jour. ,  v..  32.  689-696, 
Dec.  1965. 

Necessary  and  sufficient  conditions  for  a  solution  W(t) 
of  the  real  Riccati  matrix  differential  equation  W''  = 

A(t)  +  D(t)W  4  WB(t)  4  WC(t)  W,  S  •  t-<  Si,,  to  have 
non- negative  elements  throughout  [S, Si]  whenever 
W(s)  has  non-negative  elements  were  obtained  Con¬ 
ditions  for  the  extensibility  of  such  solutions  on  the 
interval  [s,  ’>]  were  also  investigated.  For  the  particu¬ 
lar  equation  with  A,  D,  D,  identically  zero,  there  were 
established  extensions  of  classical  results  of  Perron 
and  Frobenius  on  the  dominant  proper  value  and  associ¬ 
ated  proper  vector  of  an  irreducible,,  non- negative 
constant  matrix.  (Math.  Rev.,  abstract) 
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SOUND  DISPERSION  IN  BINARY  MIXTURES  OF 
HOLOMETHANE  GASES,  by  R,  R.  Boade  and  S. 

Legvold.  [19051  [5|p.  mol  diagrs.  tables,  refs. 
(AFOSR- 65-2779)  (AF  AFOSR-62-319)  AD  629531 

U  nolassified 

Also  published  in  Jour..  Cheni.  Phys. ,;  v.  42  539-573, 
Jan.  15,  1965. 

Sound  dispersion  has  been  experimentally  examined  in 
all  binary  combinations  of  the  halonicthane  gases, 

CH2F2,  CHFj,.  CF4,;  CClgF2.  and  CHCI2F.  Concentra¬ 
tions  of  25  Of  50  0,  and  75  0  were  examined  in  each 
combination.  The  experimentally  determined  vibra¬ 
tional  relaxation  time  of  eai  h  mixture  was  related  to 

the  equation  T-1  X^r^'‘  ,,  (!-■  X)^Tgg"*  4 

X(1  -  X)  (Tab'*  ’  ’'Ba"**'  ^  single  relaxation  time 
was  observed  in  all  the  mixtures  and  the  above  equation 
was  found  to  be  valid  when  the  relaxation  times  of  the 
indmdual  gases  in  thi'  mixture  were  similar  and  when 
their  nbrational  specific  heats  were  similar  Values 
of  (t/^b'^  *  ’^BA'^^  were  deduced  from  the  data  and 
compared  with  values  calculated  from  an  extended 
version  of  the  Schwartz  and  Herzfeld  theory.  A 
Lennard-Jones  7-28  interaction  potential  was  used  for 
the  calculations  and  appears  to  be  an  appropriate  po¬ 
tential  for  these  molecules.  (Contractor's  abstract) 


1306 

Iowa  Slate  U.  [of  Science  and  Tech.  ]  Dept,  of  Physics, 
Ames. 

SOUND  ABSORP'nON  IN  SUBSTITUTED  METHANE- 
INERT-GAS  MIX'HJRES,  by  E.  B.  Miller,  R  R  Boade, 
andS.  Legvold.  [1965]  2p.  incl.  tables  (APOSR-65- 
2862)  (AF  AFOSR- 62-319)  AD  628830  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,;  v.  42  2982- 
2983,  Apr.  l5,;  1965. 

Velocity  dispersion  in  the  substituted  methane  gases 
CF4,  CHF3  +  CCI2F2  with  the  noble  gases  Ar,  Ne,  and 
He,  was  previously  reported.  The  velocity  measure¬ 
ments  were  made  with  a  Pierce- type  acoustic  inter¬ 
ferometer  in  conjunction  with  a  Brown  chart  recorder, 
which  provided  a  plot  of  oscillator  plate  current  vs  the 
separation  between  the  sound  source  and  the  reflector. 
The  present  work  is  a  result  of  re-examining  these 
charts  in  order  to  determine  the  frequency  dependence 
of  the  acoustic  absorption  coefficient  and  thus  to  obtain 
relaxation  data  in  an  alternative  manner. 
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HFTH  RARE  EARTH  RESEARCH  CONFERENCE, 
BCXHCS  1-6,  Iowa  State  U. ,  Ames,  Aug.  30-Sepl.  1,- 
1965,  6p.  incl.  diagrs.  Ulus,  tables,  refs.  (AFOSR- 
65-1917)  [AF  AFOSR-65-812]  AD  627221  -  AD  627226 

Unclassified 

A  total  of  69  papers  were  presented  at  the  Rare  Earth 
Conference.,  The  papers,  with  abstracts,  are  contained 
111  6  volumes.  Book  1  deals  with  spectra:  Books  2,  4, 
and  6,  solid  state;  Book  3,  chemistry,  and  Book  5, 
metallurgy. 
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TERMINAL  REPORT  FOR  THE  HFTH  RARE  EARTH 
RESEARCH  CONFERENCE,  Iowa  Slate  U  ,.  Ames, 

Aug.  30-Sept.  1,.  1965,  by  S.  Leg''old  and  W,  R  Moore. 
(1965)  32p.  (AFOSR-66-0764)  (AF  AFOSR-65-812) 

Unclassified 

The  rare-earth  compounds  containing  oxygen,  sulfur, 
selenium  and  tellurium  were  discussed  with  emphasis 
on  their  structural  <  hemisiry  and  reactions  they  undergo 
Spectral  data,  which  Included  optical  spectroscopy, 
chemical  bonding,  orbital  energy  differences  and  inter¬ 
actions  of  rare-earth  10ns  with  their  crysialline  environ¬ 
ments,  was  presemeu  and  discussed  at  length  in  the 
field  of  metallurgy  it  was  found  that  the  alloying  be¬ 
havior  of  the  rare  earths  with  a  common  partner  was 
not  easily  predicated  because  of  the  variation  in  crystal 
structure  and  stoichiometries  Researi  h  was  also  pre¬ 
sented  on  electrolysis  and  depeiidance  of  temperature 
upon  density 
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NEW  DEVELOPMENTS  IN  FACET  DESIGN  AND 
ANALYSIS,  byU.  G.  Foa.  [1965]  [13]p.  incl.  refs. 
{APOSR-65-2674)  (AF  61(052)121)  AD  629265 

Unclassified 

Alsn  publtsiied  in  Psychol.  Rev.,,  v.  72  262-274, 

July  1965. 

In  multi'/ariate  research  design  the  systematic  definition 
of  the  set  of  variables  in  terms  of  more  basic  sets,  the 
facets,  leads  to  the  prediction  of  the  empirical  inter¬ 
relationship  among  the  variables.  Two  principles  are 
suggested  for  predicting  the  results  from  the  facet 
structure  of  the  variables-  the  principle  of  contiguity 
and  the  semantic  principal  components.  The  application 
of  these  concepts  to  a  number  of  studies  in  different 
behavioral  areas  suggests  that  they  have  predictive 
power.  It  is  further  shown  that  facet  elements  can  be 
classified  into  specific  and  nonspecific  to  the  set  of 
variables  and  that  variables  containing  specific  ele¬ 
ments  tend  to  be  related  to  the  set  of  variables  more 
than  variables  containing  nonspecific  elements.  Sys¬ 
tematic  design  alone  does  not  guarantee  correct  pre¬ 
diction  of  empirical  results.  In  fact,  for  a  given  area 
of  behavior  several  alternative  formalizations  appear 
possible,  and  they  will  usually  lead  to  different  hy- 
potlieses.  While  the  choice  of  a  given  facet  design 
rather  than  another  may  depend  on  the  iniuition  of  the 
investigator,  it  appears  also  to  be  related  to  the  psy¬ 
chology  of  concept  formation  and  to  the  Influence  of 
language  on  this  process. 
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Istituto  Documentazione  Associazione  Meccamca  Italians, 
Milan  (Italy). 

"MULTISTORE”  A  PROCEDURE  FOR  CORREIA- 
TIONAL  ANALYSIS,  by  E.  von  Glasersfeld,  P.  P. 
Pisanl,  and  J.  Burns.  Informal  rept.  Jan.  1965,  80p. 
incl.  (Uagrs.  tables,  refs.  (Rept.  no.  ILRS-TIO, 
650120)  (AFOSR- 65-0584)  (AF  BOAR-64-54) 

AD  615486  Unclassified 

Also  published  in  Automazlone  e  Antomatislmi,  v.  9:. 
5-28,  Mar. -Apr.  1965. 

A  short  introduction  to  correlational  theory  is  given, 
and  a  new  procedure  for  correlational  analysis  for 
single  sentences  in  English  is  described.  It  shows  how 
grammatical,  syntactic,  and  semantic  data  can  be 
handled  in  1  coherent  program  by  means  of  a  specially 
organized  memory  called  "MUL'hSTORE.  "  The  system 
eliminates  the  ne^  for  comparisons  of  indices  and 
ascertains  the  compatibility  of  elements  by  inserting 
the  indices  that  characterize  each  element  into  pre- 
established  Individual  columns,  each  of  which  has  its 
own  fixed  combination  rules  based  on  the  rules  of  word- 
order  in  current  English.  The  system  yields  a  complete 
listing  of  the  operative  correlations,  roughly  corre¬ 
sponding  to  syntactic  connections  and  their  hierarchical 
structure  in  a  given  sentence.  Summary  flow  charts 
and  an  example  of  the  procedure  are  also  given. 
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Istituto  Fiocumentazione  Associazione  Meccamca  Italiana, 
Milan  (Italy). 

ENGLISH  PREPOSITIONS  IN  MACHINE  TRANSLATION, 
by  J.  Burns.  Informal  rept.  Jan.  1965  [15Jp.  incl. 
diagr.  (Rept.  no.  ILRS-T9,  650115)  (APOSR-65-0861) 
(AF  EOAR- 64  -  54)  AD  617793  Unclassified 

Also  published  in  Beitrage  Sprachkinde  und 
Informationsverabeit,  v.  7-.  50-61.  Dec.  1965  (Title 
varies) 

The  problem  of  the  analys'.s  of  prepositions,  part  of  a 
project  for  analyzing  English-language  sentences  by- 
computer,,  is  considered.  The  system  used  in  this  in¬ 
vestigation  IS  based  upon  the  recognition  of  correlata, 
their  arrangement  in  correlations  and  the  characteriza¬ 
tion  of  their  correlators.  The  problem  is  one  of  many 
involved  in  the  attempt  to  malcc  a  translation-algorithm 
approximate  the  relevant  procedures  of  the  human  trans¬ 
lator.  The  project  is  directed  toward  future  application 
in  machine  translation  from  English  into  other  languages. 
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Istituto  D  cumentazione  Associazione  Mecranica  Italiana. 
Milan  (Italy). 

AUTOMATIC  ENGLISH  SENTENCE  ANALYSIS  PART 
I.  RESEARCH  OF  THE  LINGUISTICS  GROUP.  PART 
n.  RESEARCH  OF  THE  MATHEMATICS  GROUP,  by  E. 
von  Glasersfeld  and  P.  P.  Terzi  Final  rept  Mar.  1. 
1964-June  30,.  1965  |120lp.  incl.  diagrs.  tables,  refs. 
(Rept.  no,  ILRS-Tll,  650630)  (AFOSR- 65- 1908) 

(AF  EOAR-64-54)  AD  622570  Unclassified 

Part  I-  The  Linguistics  Group  describes  work  on  the 
Multistore  Procedure  for  analysis  of  English  sentences. 
Previous  reports  arc  given  as  abstracts  and  subsequent 
developments  are  described.  Machine-economu  s  have 
been  introduced  in  various  aspects  of  the  procedure; 
the  general  table  of  correlators  has  been  refined,  a 
corpus  of  texts  has  been  key-punched  and  proiessed  to 
provide  data  for  analysis  of  explicit  correlators,  this 
analysis  is  partly  completed  The  proiedure  for  re¬ 
classification  of  intermediate  products  is  described 
Part  lit'  The  Mathematics  Group  reports  work  on  as¬ 
pects  of  the  structure  of  language  Considering  the 
sentence  as  codification  of  thought,  and  thought  as  a 
complex  of  mental  items  between  which  certain  relations 
hold,  the  report  considers  the  source  of  these  mental 
items,  under  three  headings-  (1)  sense-perceptions, 

(2)  reflections,  (3)  inter-personal  i-onimunication  The 
structure  of  language  is  found  to  be  characterized  by  the 
way  in  which  relations  between  irental  items  are  codified 
(Contractor's  abstract) 
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Istituto  Elettroteemeo  Nazionale  I'  Galileo  Ferraris'  | 
Turin  (Italy) 

FURTHER  RESULTS  ON  Cu  REPRECTl’lTATION  AND 
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ELECTROLUAHNESCENCE.  by  G.  Bonfiglioh  and  A 
Morm.  (1965!  !2jp  incl  illus  (AFOSR-65-1897) 

(AF  tOAR- 63-87),  AD  625704  Unclassified 

Also  published  in  Phys.  Ltrs. v.  15  300-301,. 

Apr.  15,  19657" 

An  extension  is  presented  of  previous  work  (Phys. 

Ltrs..  V.  13’' 197,  1964)  dealing  with  the  connection 
of  electroluminescence  (EL)  of  ZnS(Cu)  single  crystals 
to  Cu  reprecipitation  and  related  thermal  aging  effects. 
Annealings  were  performed  on  a  new  group  of  specimens 
at  a  lower  temperature  (250  C)  Precipitation  was 
successfully  followed  through  hardness  measurements. 
Optical  microscopy  in  dark-field  slwwed  patterns  of 
decorated  dislocations  even  at  early  300  C  aimealing 
stages  of  EL  specimens.  Thermally  treated  specimens 
under  microscopic  observation,  showed  peculiar  pat¬ 
terns  of  bright,  mostly  straight  lines  composed  of  many 
thin  lines  just  after  quenching,  growing  thicker  with 
annealing  to  produce  a  typical  pattern  with  C3  symmetry 
when  cuts  normal  to  c-axis  were  used. 
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Istituto  Elettroteemeo  Nazionale  "Galileo  Ferrans,  " 

Turin  (Italy). 

EXPERIMENTS  OF  AC-ELECTROLUMINESCENCE 
OF  Cu  DOPED  ZnS  SINGLE  CRYSTALS,  by  G. 
Bonfiglioh,,  P.  Brovetto,  and  A.  Mojoni.,  Sept.  1965 
(13]p.  inch  illus.  diagrs  refs.  (Technical  note  no.  5) 
(APOSR-65-2098)  (AF  EOAR- 63-87)  AD  627470 

Unclassified 

Also  published  in  Internafl  Symposium  on  Lumines¬ 
cence,  Phys.  and  Cheni  Scintillators,  Munich 
(Germany)  (Sept.  5-9.  1965)  Munich.  Karl  Thiemig, 
1966,  p  378-386  (AFOSR-67-0355) 

The  ac  eleciroluniine.scence  (EL)  of  Cu-doped  ZnS 
single  crystals  is  reported  Several  aspects  of  a 
thermally  induced  aging  effect  are  briefly  described, 
which  include  evolution  with  the  thermal  treatment  of 
the  light- voltage  relalion.sliip  parameters,  hardiie.ss 
increase,  dislocations  decoration,  and  optical  niicro- 
scopc  evidence  of  the  conversion  of  the  EL  patterns 
from  "liairhke"  to  ■'comet- shaped"  form  Pictures 
are  also  shown,  that  give  information  as  to  the  phase 
rclationsni|i  of  the  light  emitted  from  different  specimen 
areas  The  qualitative  implications  of  these  results 


as  to  the  current  theories  are  dis.ussed,  particularly 
their  ..iconsistency  with  the  mec.tanism  of  impact  ion¬ 
ization. 
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Istituto  Elettroteemeo  Nazionale  "Galileo  Ferrans,  " 

Turin  (Italy'. 

SELF  MODULATION  DERIVATIVE  OPTICAL  SPEC¬ 
TROSCOPY.  PART  2.  FDCPERIMENTAL,  by  G. 
Bonfiglioli,.  P.  Brovetto  and  others,  Oct.  1965  [27]p. 
incl.  diagrs.  (Technical  note  no.  6)  (APOSR-65-2304) 
(AF  EOAR- 63-87)  AD  624765  Unclassified 

A  complete  description  is  given  of  a  first  prototype  of 
a  SMODOS  instrument,  namely  of  its  optical  as  well  as 
electronic  components.  The  project  criteria  are 
thoroughly  discussed  and  some  performances  are  shown, 
practically  demonstrating  the  power  of  the  method. 
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fslituto  Nazionale  di  Ottica,  Florence  (Italy). 

PROBLEMS  RELATED  TO  VISUAL  PERFORMANCE 
OF  PILOTS,  by  A.  Fiorentinl  and  L.  Ronchi.  Annual 
summary  rept.  Dec.  20,  1965,  n2p.  (AF  61(052)850) 

Unclassified 

The  report  is  divided  into  four  sections.  The  first 
section  is  devoted  to  the  study  of  the  small  eye  move¬ 
ments  during  voluntary  monocular  fixation  of  a  bright 
point  in  a  completely  iirk  held,  and  of  the  determiners 
of  these  movements,  the  autokinetic  movements  of  the 
point  and  their  possible  relationships  with  the  eye  move¬ 
ments:  and  the  perceived  direction  of  a  bright  point  as 
a  function  of  retinal  locus.  Fixation  of  a  point  fixed  in 
the  visual  field  is  compared  with  fixation  of  a  point 
whose  image  is  stabilized  on  the  retina  and  with  attempted 
fixation  in  the  dark.  The  second  pari  deals  with  some 
aspects  of  the  perception  of  light  signals.  The  third 
jiart  deals  with  the  reliability  of  electrorciinographic 
response,  in  relation  to  changes  in  recording  resistance, 
influence  to  previous  exposure  to  sunlight,  and  lack  of 
centrifugal  control.  In  the  fourth  session  the  response 
of  till  eye  to  a  step  pattern  of  Illumination  is  described 
in  term,  of  the  increment  threshold  for  a  small  light 
patch  added  to  the  pattern  at  various  distances  from  the 
illumination  step. 
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John  CarroU  U.  [Dept,  of  Physics]  Cleveland,  Ohio. 

LOW  TEMPERATURE  ELASTIC  CONSTANTS  OF 
POTASSIUM,  by  W.  R  Marquardt  and  J.  Tnvisonno. 
[1965]  [6]p.  tncl.  dlagrs.  tables,  refs.  (AFOSR-65- 
1193)  (AFAFOSR- 65-862)  AD  621606  Unclassified 

Also  published  in  Jour.  Phys.  and  Chem.  Solids, 

V.  26:  273-278,  1965. 

The  adiabatic  elastic  consUnts  of  single  crystal 
potassium  were  measured  as  a  function  of  temperature 
from  195 °K  to  4. 2°K  by  the  ultrasonic  pulse-echo 
technique.  The  measured  elastic  constants  at  4. 2°K 
(in  units  of  10^®  dyn-cm"^)  are  as  follows:  C  =  2. 86, 
C''  =  0.377,  Cn  =  6.  65,  and  Bg  =  3  66.  The  shear 
constants  C  and  C'  are  interpreted  in  terms  of  Fuchs' 
electrostatic  contribution  to  the  shear  stiffnesses  of 
the  alkali  metals  Significantly,  this  work  yields  an 
elastic  anisotropy,  C/C",  at  4.  2°K  which  is  in  agree¬ 
ment  with  Fuchs'  theoretical  calculation.  The  results 
are  also  compared  to  Bender's  values  of  the  elastic 
constants  at  83  °K  and  with  Swenson's  isothermal  com- 
presslonal  data. 
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[John  Carroll  U.  Dept,  of  Physics,  Cleveland,  Ohio] 

[MAGNETO-ACOUSTIC  ABSORP'HON  IN  SOLIDS] 
by  J.  Trivisonno,  Final  rept,  [19C5j8p.  incl.  refs, 
(AFOSR-  65-1483)  (AF  AFOSR-62-224)  AD  621130 

Unclassified 

The  elastic  constants  of  3  alkali  metals  were  measured 
as  a  function  of  temperature.  The  ultrasonic  pulse- 
echo  technique  was  used  to  measure  potassium  in  the 
temperature  range  4. 2°  -  195 °K  and  sodium  in  the 
range  78°  -  300°K.  Results  were  in  good  agreement 
with  other  published  data.  Single  crystals  of  rubidium 
were  grown  by  a  modified  Brldgeman  technique  in  an 
argon  atmosphere:  elastic  constants  were  not  obtained, 
however,  due  to  "n  inability  to  orient  crystals  by  x-ray 
techniques.  Magneto-acoustic  measurements  were 
made  on  crystals  of  potassium  at  10,  30,  and  50  mc/sec 
to  obtain  dimensions  of  Fermi  surface;  change  in  atten¬ 
uation  with  magnetic  field  was  also  measured.  Ultra¬ 
sonic  attenuation  measurements  were  also  conducted 
on  magnesium  single  crystals  at  10  -  290  mc/sec.  A 
list  of  the  publications  and  theses  emanating  from  this 
grant  are  presented. 
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Johns  Hopkins  U.  Dept,  of  Biophysics,  Baltimore,  Md, 

A  DEMONSTRATION  OF  CXJDING  DEGENERACY  fOR 
LEUCINE  IN  THE  SYNTHESIS  OF  PROTEIN,  by  B 
Welsblum,  F  Gonano  and  others  [1965]  |7|p  iiicl 
diagrs.  table,  refs  (AFOSR- 65-0956)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  ender 
AF  49(638)1304,  National  Institutes  of  Health,  and 
Nation?  1  Science  Foundation)  AD  617985 

Unclassified 


Also  published  in  Proc.  Nat'l.,  Acad.  Soi...  v.  53-  328- 
334,.  Feb.  Id65, 

Different  leucine  sRNA's  in  E  coli  are  separable  by 
countercurrent  distribution  When  these  sRNA  s  are 
used  as  donors  of  labeled  leucine  during  the  synthesis 
of  rabbit  hemoglobin,  in  vitro,  they  distribute  leucine 
differently  into  various  peptides  of  the  o- chain.  One  of 
the  sRNA's  introduces  leucine  only  into  a  single  position 
The  results  indicate  that  there  are  at  least  2  distinct 
codons  for  leucine  in  the  amino  acid  code. 
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Johns  Hopkins  U.  [Dept,  of  Chemistry]  Baltimore,  Md. 

POLYMORPHISM  IN  HYDROGEN  IODIDE,  by  F.  A. 
Mauer,  C.  J.  Keffer  and  others.  [1965]  [2]p.  incl. 
table,  refs.  (AFOSR- 65- 1243)  [AF  49(638)1430] 

AD  621656  Unclassified 

Also  published  in  Jour.  Chem.  Phyu.  ,•  v.  42:  1465- 
1466,  Feb.  l5,  1965. 

The  crystal  structure  of  hydrogen  iodide  was  investigated 
over  the  temperature  range  4.  2°  -  180 “'K,  using  CuKo 
radiabon,  X  =  1. 54051  A.  Values  of  the  Bragg  angle 
were  plotted  as  a  function  of  temperature  in  an  effort  to 
detect  any  anomaly  in  the  thermal  eiqpansion.  The  re¬ 
sults  showed  that  the  pattern  obtained  at  temperatures 
up  to  at  least  120'K  could  be  Indexed  on  the  basis  of  a 
face-centered  tetragonal  cell;  a  lace- centered  cubic 
arrangement  existed  from  130  -  180  "K,  but  at  180  "K 
there  was  some  splitting  of  lines  presumably  resulting 
from  spottiness  of  the  powder  pattern  caused  by  grain 
growth. 
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Johns  Hopkins  U.  Dept,  of  Chemistry,  Baltimore,  Md. 

FAR-INFRARED  SPECTRUM  OF  TETRAHYDROFURAN- 
SPECTROSCOPIC  EVIDENCE  FOR  PSEUDO  ROTATION, 
by  W.  J.  Lafferty,  D.  W.  Robinson  and  others.  [1965] 
[5)p.  incl.  diagrs.  table,  refs.  (AFOSR- 65- 1644) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)1430  and  National  Science 
Foundation)  AD  624492  Unclassified 

Also  published  in  Jour  Chem  Phys.,  v.  42' 2915- 
2919,  Apr.  15,  1965, 

The  infrared  spectra  of  tetrahydrofuran  and  tetrahydro- 
furan-dg  are  reported  between  the  limits  10  and  300 
cm”'.  The  rather  complex  spectrum  obtained  for  this 
molecule  is  interpreted  in  terms  of  the  theory  of  pseudo¬ 
rotation  of  a  puckered  ring.  The  spectroscopically  de- 

2 

rived  value  of  the  parameter  mq^,  is  (8.  56  j  0. 13)  x 

-40  9  ^ 

10  g  •  cm‘  for  the  ground,  e  0,  radial  state  and 

(8  48  *  0.15)  X  lO'^Og-  cm2  for  the  excited,  v  -  1,. 
radial  state  The  conclusions  drawn  from  the  far- 
infrared  spectra  are  quite  consistent  with  the  existing 
Raman  and  thermodynamic  data. 
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Johns  Hopkins  U.  [Dept,  of  Mathematics]  Baltimore,  Md. 

OPTIMAL  ESTIMATION  OF  INITUL  CONDITIONS 
FOR  NUMEraCAL  PREDICTION,  by  R.  H.  Jones. 

[1965]  (6]p.  (AFOSR-66-0221)  (AF  49(638)1302) 

AO  638835  Unclassified 

Also  published  in  Jour.  Atmos.  Sci. ,  v.,  22.  C58-663, 
Nov.  1965 

A  numerical- statistical  forecasting  method  is  pre¬ 
sented  in  which  statistical  techniques  are  used  on  the 
errors  of  numerical  predictions.  This,  in  effect,  uses 
earlier  numerical  predictions  to  obtain  best  estimates 
of  the  initial  conditions,  A  technique  is  given  whereby 
the  method  can  be  applied  by  estimating  the  necessary 
parameters,  and  it  is  shown  that  t.his  procedure  con¬ 
verges  to  the  optimal  estimate.  (Contractor's  abslracl) 
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Johns  Hopkins  U.  jDept.  of  Mathematics]  Baltimore,  Md. 

A  REAPPRAISAL  OF  THE  PERIODOGRAM  IN 
SPECTRAL  ANALYSIS,  by  R.  H.  Jones.  [1965]  [12|p. 
incl.  diagrs,  refs.  (AFOSR-G6-0264)  (AF  49(638)- 
1302)  AD  639016  Unclassified 

Also  published  in  Technometrics,  v.,  7:  531-542,  Nov. 
1965 

The  purpose  of  this  paper  is  to  revive  interest  in  the 
penodogram  approach  to  time  series  analysis  which, 
at  present,  is  only  of  historical  interest  and  is  seldom 
used.  During  the  late  1940's,  when  it  w^s  realized 
that  the  smoothed  perlodogram  could  be  used  to  estimate 
the  spectral  density  of  a  stationary  time  series,  the 
method  was  impractical  because  of  the  amount  of  com¬ 
putations.  This  IS  no  longer  the  rase,  but  not  realized 
by  many  applied  workers.  In  this  paper  the  smoothed 
penodogram  is  considered  from  the  point  of  view  of  its 
spectral  window.  The  results  are  compared  with  two 
standard  spectral  windows  by  a  method  which  avoids 
defining  a  bandwidth.  The  spectral  windows  are  nor¬ 
malized  so  that  they  have  the  same  variance,  and 
plotted.  The  user  can  then  choose  the  window  which 
best  suits  his  needs.  Rejection  filtering,  trigonometric 
regression  and  cross- spectral  analysis  are  discussed. 
An  example  is  given  in  which  the  spectra  and  cross¬ 
spectrum  of  a  bivariate  time  series  are  estimated. 
(Contractor's  abstract) 
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Johns  Hopkins  U.  (Dept,  of  Mathematics]  Baltimore,  Md. 

AN  EXPERIMENT  IN  NON-LINEAR  PREDICHON,  by 
R  H.  Jones.  [1965  ]  5p.  incI.  diagrs.  (APOSR-66- 
0656)  (AF  49(638)13  02)  AD  639987  Unclassified 


Published  111  Jour.  Appl.  Meteorol 

Dec;  i’555;~ 


V.  4  701-705, 


should  be  to  aid  in  the  handling  of  random  errors  and 
disturbances.  The  actual  prediction  is  a  problem  in 
dynamics.  When  the  initial  conditions  are  observed  with 
error,  there  is  information  in  the  past  forecasts  which 
could  increase  the  accuracy  of  the  numerical  predictions. 
The  techniques  of  control  tiieory  provide  an  optimal 
method  for  combining  past  forecasts  with  current  ob¬ 
servations.  This  paper  demonstrates  the  method  on 
simulated  non-linear  time  senes. 
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Johns  Hopkins  U  [Dept,  of  Mathematics]  Baltimore,  Md. 

ON  ISOMETRIC  IMMERSIONS  IN  EUCLIDEAN  SPACE 
OF  MANIFOLDS  WITH  NON- NEGATIVE  SECTIONAL 
CURVATURES,  by  P.  Hartman.  [1965]  |16]p.  (APOSR- 
65-1969)  'AF  49(638)1382)  AD  626302  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc. ,  v.,  115:  94- 

Isometric  Immersions  of  a  complete  d-dlmensional 
manifold  M  =  M^  in  a  Euclidean  space  are  considered. 

The  following  theorem  Is  proved.  Let  M  =  M**  be  a  com¬ 
plete  Riemann  manifold  of  class  C^  such  that  all  2-dimen¬ 
sional  sections  have  non- negative  curvatures.  Let  it ! 


Mjd  pd  ^ 


The  role  of  statistics  n  numerical  weather  prediction 


,  S  =  i  (M**)  be  a  C^  isometric  immersion  of 
M*^  in  E’^*  ,  S  ■■  0,  such  that  the  relative  nullity  func- 
bon  V  is  a  positive  constant.  Then  S  is  v- cylindrical. 
The  proof  depends  in  part  on  a  generalization,  involving 
simultaneous  gradient  mappings,  of  the  implicit  function 
theorem,  in  the  large,  for  gradient  mappings  presented 
in  a  former  paper.  The  implicit  function  theorem  is 
further  generalized. 
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GENERALIZED  LYAPUNOV  FUNCTIONS  AND  FUNC¬ 
TIONAL  EQUATIONS,  by  P.  Hartman,  [1965]  (19]p. 
(AFOSR-66-0266)  (AF  49(638)1382]  AD  638  692 

Unclassified 

Also  published  in  Ann.  Matem. ,  v,  69,  305-320,  1965. 

Some  results  of  Minty  and  Browder  on  the  existence 
of  solution  of  functional  equations  are  generalized  by 
replacing  the  notion  of  monotony  by  one  involving  a 
Lyapunov  function.  In  the  last  section,  analogous 
arguments  are  used  to  obtain  an  existence  theorem  for 
an  initial  value  problem  belonging  to  an  ordinary  differ¬ 
ential  equation  on  Hilbert  space. 
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SELF-SI  .MI  LAR  HYDRODYNAMICS  WITH  VORTEX 
SHEETS,  by  R  C.  Alexander.  June  1965,  118p.  incI 
illus.  diagrs.  tables,  refs  (AFOSR-65-0642)  (AF49- 
(638)496)  AD  620323  Unclassified 
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The  problem  of  vortex  sheets  caused  by  the  motion  of 
sharp  obstacles  with  respect  to  fluid  may  be  treated 
with  the  aid  of  a  similarity  law.  The  subject  is  g*.ven 
further  breadth  by  including  the  Helmholtz  instability 
phenomenon.  This  is  acccmplished  by  posing  a  prob¬ 
lem  in  which  the  plane  interface  of  a  2-dlmenslonal  jet 
is  subjected  to  a  self-similar  disturbance..  Unity  of  the 
analysis  is  achieved  by  a  semi-inverse  approach  which 
treats  all  problems  asymptohcally  in  the  neighborhood 
of  rolled- up  vortex  sheets,  or  as  time  t  -  A  sug¬ 
gested  iterative  technique  for  finding  total  solutions  is 
given. 
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ON  THE  FLOW  PAST  A  SEMI-INnNITE  FLAT  PLATE, 
by  C.  Kaplan.  June  1965  [29jp.  incl.  diagrs.  (AFOSR- 
65-0975)  (AF  49(638)496)  AD  623326  Unclassified 

The  Navier-Stokes  equations  for  2-dimensional  flow 
are  linearized  around  a  dominant  uniform  stream  ve¬ 
locity..  The  concept  of  field  modes  in  fluid  mechanics 
is  then  applied  to  the  problem  of  viscous  incompressible 
flow  over  a  semi-infinite  flat  plate  fixed  in  an  unbounded 
uniform  stream.  One  result  is  that  the  usual  notion  of 
a  displacement  thickness  leads  naiurally  to  a  displace¬ 
ment  boundary  beyond  which  the  streamlines  of  the  vis¬ 
cous  flew  past  the  flat  plate  are  Indlsiinguishable  from 
the  streamlines  due  to  potential  flow  past  this  boundary. 
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Johns  Hopkins  U.  Dept,  of  Mechanics,  Baltimore,  Md. 

THE  HALL  EFFECT  IN  THE  TWO-DIMENSIONAL 
FLOW  ALONG  AN  INSULATING  PLANE,  by  H. 

Haslmoto  and  G.  S.  Janowitz.  June  1965,  31p.  incl. 
diagrs  refs.  (AFOSR-65-1201)  (AF  49(638)496) 

AD  620324  Unclassified 

Two-dimensional  flow  of  a  conducting  gas  interachng 
weakly  with  an  external  inhomogeneous  magnetic  field 
was  considered.  It  was  proven  that  for  flow  over  an 
insulating  wall,  the  total  drag  force  is  reduced  by  the 
Hall  effect,  and  the  total  transverse  force  is  zero. 
General  expressions  for  the  Halt  current  and  the  Induced 
transversal  flow  are  obtained  for  the  case  of  flow  with 
small  Hall  parameter  over  an  infinite  insulating  plane.. 
Examples  are  given  for  the  dipole  magnetic  field.  An 
inversion  of  the  transversal  flow,  varying  with  the  dipole 
orientation  was  found.  It  was  suggested  that  there  is 
a  transversal  deflection  of  the  flow  behind  a  magnetized 
body  in  the  flow  of  a  plasma.  (Contractor’s  abstract) 


1330 
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ELECTHOGASDYNAMICS,  by  H.  Hasimoto  and  S. 
Kuwabara.  [1965]  [10]p.  incl.  diagrs.  tables.  (In 


cooperation  with  Cornell  U  ,;  Ithaca,  N.  Y.  ,  under 
AF  APOSR-64-399)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)496  and 
Ministry  of  Education  of  .Tapan)  Unclassified 

Published  in  Jour.  Phys.  Soc,  Japan,  v.  20  :  859-868, 
May  1965. 

Gasdynamic  equations  for  an  electrically  charged  gas 
are  simplified  on  the  basis  of  quasi- static  approximation. 
Electrogasstahes  of  the  charged  gas  on  a  sinusoidal 
insulator  wall  is  studied  lor  various  external  electric 
fields  and  polytropic  indices.  Irrotational  steady  2- 
dimensional  circulatory  flow  is  also  studied  with  special 
reference  to  the  diameter  of  the  vacuum  core,  which  is 
shown  to  be  increased  in  general  by  the  electrostahe 
repulsion.  (Contractor's  abstract) 
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GENERALIZED  LARGE  DEFORMA 'DON  BEHAVIOR 
FOR  FACE-CENTERED  CUBIC  SOLIDS:  NICKEL, 
ALUMINUM,  GOLD,  SILVER  AND  LEAD,  by  J.  F. 

Bell.  (1965]  [22]p.  incl.  diagrs.  tables,  refs.  (AlOSR- 
65-1738)  (AF  49(638)1067)  AD  625967  Unclassified 

Also  published  in  Philos.  Mag.,,  v.  11. •  1135-1156, 

June  1965. 

The  stage  III  deformation  of  318  single  crys'al  tests  of 
40  experimentalists  in  aluminum,  nickel,  gold,  silver, 
lead,  and  copper  is  quantitatively  compared,  through 
the  Taylor  aggregate  theory,  with  a  generalized  linearly 
temperature- dependent  stress- strain  law  for  completely 
annealed  polycrystals.  From  calculations  dependent 
upon  a  knowledge  of  stage  It  parameters,  and  from  inde¬ 
pendent  direct  stage  HI  calculations,  the  single  crystal 
deformation  of  these  6  f.  c.  c.  metals  is  found  to  be  in 
close  agreement  with  prediction.  This  parabolic  lin¬ 
early  temperature  dependent  stage  III  deformation  is 
found  to  be  independent  of  purity,  of  strain  rate,  of  type 
of  test,  and  of  initial  orientation  when  the  resolved 
shear  strain  is  calculated  for  single  slip.  The  universal 
constant,  -  58.0  Kg/mm^,  from  the  polycrystalling 
deformation  is  found  to  be  determinable  from  the  single 
crystal  tests  of  all  6  metals  at  temperatures  varying 
from  4. 2'’K  to  IHS^K.  with  single  crystal  parabolas 
grouped  according  to  lattice  spacing  and  atomic  volume. 
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THE  DYNAMIC  PLASTiaTY  OF  METALS  AT  HIGH 
STRAIN  RATES:  AN  EXPERIMENTAL  GENERALIZA¬ 
TION,  by  J.  F.'  Bell.  (1965  ]  23p.  incl.  diagrs.  tables, 
refs.  (AFOSR-6P-0336)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)- 
1067,  Army  Research  Office  (Durham),,  and  Ballistics 
Reseaich  Laboratories)  AD  63  1  388  Unclassified 
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Also  published  in  Behavior  of  Materials  under  Dynamic 
Loading  (ASME),  Huffington,  ed.  by  J.  Norris,  1965, 
p.  19-41. 
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Extended  quasi-static  impact  experiments  and  indirect 
dynamic  impact  experiments  are  critically  compared 
with  direct  dynamic  experiments.  The  success  of  the 
direct  dynamic  experiments  in  establishing  the  applica¬ 
bility  of  the  finite  amplitude  wave  theory  to  a  variety  of 
metals  is  described.  The  fact  that  in  such  direct  ex¬ 
periments  diffraction  grating  measurement  of  dynamic 
plastic  strain  and  wave  speeds  in  the  symmetrical  free- 
flight  impact  of  polycrystals  may  be  used  to  predict  the 
stage  ni  deformation  of  nearly  400  aluminum,  copper, 
nickel,  lead,  gold,  and  silver  crystals  in  the  metal 
physics  literature  is  evidence  of  the  generality  of  these 
results.  Recent  experiments  on  initially  work- hardened 
metals  are  discussed.  These  data  include  a  brief  de¬ 
scription  of  the  success  of  the  writer's  linearly  tem¬ 
perature-dependent  generalized  parabolic  stress- strain 
law  governing  strain  rate  independent  finite  amplitude 
wave  propagation  in  predicting  dynamic  ultimate 
strength  data  of  numerous  earlier  experimentalists. 
(Contractor's  abstract) 
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DISTRIBU'nON  OF  CORPUS  CALljOSUM  AND 
ANTERIOR  COMMISSURE  IN  CAT  AND  RACCOON,  by 
F.,  F.  EbnerandR.  E.  Myers.  {1965]  (13]p.  incl. 
diagrs.  refs.  (APOSR-65-2743)  (Sponsored  jointly  by 
Air  force  Office  of  Scientific  Research  under  AF 
APOSR-61-38  and  National  Institutes  of  Health) 

AD  629560  Unclassified 

Also  published  in  Jour.  Compar.  Neurol.,  v.  124: 
^53-365,  June  ld65. 

The  distribution  of  the  forebrain  commissures  was 
studied  using  the  Nauta-Cygax  silver  technique.  Fol¬ 
lowing  total  forebrain  commissure  transaction  in  the 
cat  the  striate  cortex  or  visual  area  I  was  remarkably 
free  of  degenerating  fibers,  while  peristriate  or  visual 
area  II  showed  dense  degeneration.  Somatic  sensory 
arm  and  distal  hindlinib  areas  appeared  degeneration 
free  while  proximal  leg  and  face  areas  revealed  heavy 
degeneration.  The  somatic  motor  area  of  the  anterior 
sigmoid  gyrus  contained  dense  numbers  of  degenerating 
fibers.  The  auditory  areas  of  ectosylvian  gyrus  showeu 
moderate  degeneration  over  their  entire  surface  except 
the  most  ventrally  situated  cortical  areas  which  were 
degeneration  free.  Fibers  from  the  corpus  callosum 
also  terminated  in  the  dorsolateral  portions  of  the  head 
of  the  caudate  nucleus.  The  anterior  limb  of  anterior 
commissure  distributed  mainly  to  the  inner  granular 
layer  of  the  olfactory  bulb.  In  addition,  it  disseminated 
considerable  numbers  of  fibers  in  the  anterior  olfactory 
nucleus.  The  accessory  olfactory  bulk  was  degenera¬ 
tion  free.  The  distribution  of  the  forebrain  commis¬ 
sures  in  the  raccoon  was  very  similar  to  the  cal.  The 
outstanding  feature  of  the  commissural  pattern  in  the 
raccoon  was  the  total  absence  of  degenerating  fibers 
in  the  lobular  complex  relating  to  the  digits  of  the  fore¬ 
paw.  (Contractor's  abstract) 
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FREE-ION  AND  CRYSTALUNE  SPECTRA  OF  Pr^* 
(PrlV),  by  H.  M.  Crosswhite,  G.  H.  Dieke,  and  W.  J, 
Carter.  |1965]  |8]p.  incl.  iUus.  tables,  refs.  (AFOSR- 
65-2804)  [AF  49(638)1497]  AD  628349  UnclassiFied 

Also  published  in  Jour.  Chem.  Phys. ,  v.  43’.  2047- 
2054,  Sept.  15,  1965. 

The  spectrum  of  the  free  tnpositive  praseodymium  ion 
(Pr  rv)  has  been  obtained  under  high  resolution  between 
1200A  and  the  infrared.  The  analysis  has  yielded  all 
49  levels  of  the  four  lowest  configuiations  41^,  4f5d, 
4f6s,  4f6p.  A  comparison  with  the  crystal  levels  of 
Pr^**^  in  various  lattices  shows  a  depression  of  up  to  5% 
in  the  anhydrous  chlorides.  (Contractor's  abstract) 
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SPECTRA  OF  DOUBLY  AND  TRIPLY  IONIZED 
YTTERBIUM,  HI  AND  Yb  IV,  by  B.  W  Bryant. 

[1965]  [9]p.  incl.  illus.  diagrs.  tables.  (AFOSR-65- 
2875)  (AF  49(638)1497)  AD  629333  Unclassified 

Also  published  in  Jour.,  Opt.  Soc.  Amer. ,  v.  55:  771- 
779,  July  1965. 

The  emission  spectrum  of  ytterbium  was  photographed 
under  varied  conditions  from  600  to  ll,00OA  in  order 
to  obtain  a  complete  description  of  the  spectra  of  the 
doubly  and  triply  ionized  species.  The  main  transition 
arrays  of  these  species  were  identified,  and  where 
feasible,  the  analysis  was  carried  through.  All  41 
energy  levels,  28  odd  and  13  even,  belonging  to  the 
4f^’,  4f^®5d,  41^^68,  4f*36p,  and  4f^®7s  configurations 
of  Yb  m  have  been  experimentally  determined  along 
with  the  appropriate  quantum  numbers.  Eleven  of  20 
possible  4f*v6d  levels  and  their  quantum  numbers  have 
also  been  determined.  Many  Yb  III  levels  are  supported 
by  intermediate  coupling  calculations.  The  ionization 
potential  of  Yb  III  was  determined  to  be  25.4  t  0.  5  ev 
from  the  Rydberg  formula.  The  two  'F  4r®  levels  of 
Yb  IV  have  been  determined  in  addition  to  20  of  a  possible 
107  levels,  of  which  a  few  are  expected  to  be 

spurious.  (Contractor's  abstract) 
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EXPERIMENTAL  DETERMINA'HON  OF  BRANCHING 
RATIOS  OF  VECTO.R  MESO.NS  INTO  LEPTON  PAIRS, 
by  R  A.  Zdanis,  L.  Madansky  and  others  (1965] 
(4]p,  incl.  diagrs.  table,  refs,  (AFOSR-65-1952) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-63-234,  Atomic  Energy  Com¬ 
mission,  and  National  Science  Foundation)  AD  626896 

Unclassified 

Also  published  in  Phys.  Rev,  Ltrs. ,  v.  14:  721-724, 
Apr.  26,  1§65. 
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The  decay  of  neutral  vector  mesons  (V°  =  o,  o,  (c)  into 
leptons  11  =  4  or  e)  are  studied  in  the  rcation  v  -  + 
p  -  n  V°  with  subsequent  decay  V°  -  1*  *  1*.  The 
measured  branching  ratios  in  the  present  note  are  a 
fe'^tor  of  10  lower  than  previously  measured  upper 
Umitr  for  electron  decay.  The  experimental  arrange¬ 
ment  is  described.  A  discussion  is  presented  of  the 
Monte  Carlo  geneiated,  eiectren-pair  events. 
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SINGLE  PARTICLE  EXCHANGE  IN  3  PARTICLE 
HNAL  STATES  OF  THE  REACTION  AT  2.  26 
BEV/C,  by  F.  Bomse,  J.  Cole  and  others.  [1965] 
[20]p.  inch  diagrs.  (AFOSR-65-19S3i  (Sponsored 
jointly  by  Air  Force  oiffice  of  Scientific  Research  under 
[AF  AFOSR-63-234],  Atomic  Energy  Commission,  and 
National  Science  Foundation)  AD  626786 

Unclassified 

Studies  were  made  of  the  production  differential  cross 
sections  and  decay  angular  distributions  of  the  K*  and 
N*  resonances  produced  in  the  reactions'  K'^P  -  K»P  - 
K°*+p  and  K+p  -  N*K°  -  K“»*p.  The  incident  K  meson 
laboratory  momentum  was  2. 26  bev/c.  The  spin- space 
density  matrix  elements  of  the  K*  and  N*  were  calcu¬ 
lated.  They  indicate  a  strong  preference  for  vector 
meson  ex'lange  in  the  production  of  both  resonances. 
The  N*  data  s  consistent  also  with  the  predictions  of 
Stodolsky  and  Sakurai  (Phys.  Rev..  Ltrs. ,  v.  11-' 90, 


1963).  Results  of  a  study  of  the  differential  production 
cross  sections  incorporating  absorptive  effects  in  the 
single  particle  exchange  model  are  also  presented. 
(Contractor's  abstract) 
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ax-PHONG  w -p  INTERACTIONS  AT  5. 5  GEV/c 
(Abstract),  by  J.  A.,  Cole,  F.  Bomse  and  others. 

[1965]  (1  ip.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  APOSR-63-234]  and 
National  Science  Foundation)  Undassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965., 

Published  in  Bull.  Amer.,  Phys.  Soc. ,  Series  11,  v.,  10- 
502,  Apr.  26,  1965. 

Six-prong  interactions  were  analyzed  from  a  sample  of 
50.000  pictures  of  5. 5-bev/e  negative  pions  on  protons 
exposed  at  the  Brookhaven  80-in.  hydrogen  bubble 
chamber.  A  first  scan  of  20,000  pictures  yielded  2966 
six-prong  events.  In  a  preliminary  analysis  of  the 
first  500  of  these  events,  the  beam  momentum  was 
found  to  be  5475  ±  5  mev/c  with  a  half-width  of  25  ±  5 
mev/c.  Details  are  presented. 
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THE  EFFECTS  OF  ELECTRICAi.  CONDUCTANCE  OF 
WALL  MAGNETOHYDHODYNAMIC  CHANNEL  FLOW 
WITH  HEAT  TRANSFEa  byU.-P.  Hwang,  W.  Tiipp 
and  others.  |1965j|51jp.  incl.  cfaagrs.  refs  (Special 
rept.  no.  52)  (AFOSR-65-1312)  (AF  AFOSR-64-463) 
AD  619101  Unclassified 

Also  published  in  Kansas  State  U.  Bull. v.  49,.  Mar. 
1965. 

The  purpose  of  the  report  is  to  present  the  detailed  as 
well  as  critical  review  of  some  inalheniatical  and 
physical  aspects  of  the  MHD  flow.  This  review  should 
benefit  the  beginning  investigators  in  this  field.  First, 
the  details  of  the  pioneering  work  by  Hartmann  and 
Lazarus  on  the  subject  of  channel  flow  are  described.. 
The  modified  Hartmann  flow  with  the  electrical  con¬ 
ductance  of  walls  investigated  by  Chang  and  Lundgren, 
and  by  Chang  and  Yen  are  then  reviewed.  The  effect 
of  electrical  conductance  of  the  walls  for  both  the 
thermally  and  hydrodynamically  fully  developed  region 
was  investigated  very  recently  by  Alpher,  Yen,  and 
Snyder..  While  their  treatments  are  reviewed  gen¬ 
erally,.  only  Snyder’s  approach  is  presented  in  detail. 
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HNITE  DIFFERENCE  ANALYSIS  OF  FORCED- CON- 
VEC'HON  HEAT  TRANSFER  IN  ENTRANCE  REGION 
OF  A  FLAT  RECTANGULAR  DUCf.  by  C.  -L  Hwang 
and  L. -T.  Fan  |1965][22)p.  incl,  diagrs.  tabb-s, 
refs.  (AFOSR-65-1481)  (AF  AFiOSR-64-463) 

AD  623199  Unclassified 

Also  published  in  Appl.  Sci.  Res,,  v.  13A:' 401-422, 

V965: 

The  laminar  forced- convection  heat  transfer  in  the 
entrance  region  of  a  flat  rectangular  duct  is  studied. 

In  this  region  lempeiature  and  velocity  profiles  are 
simultaneouslv  developed.  The  basic  governing  equa¬ 
tions  of  momentum,  continuity,  and  energy  are  expressed 
in  finite  difference  form  and  solved  numerically  by  use 
of  a  high  speed  computer  for  a  mesh  network  super¬ 
imposed  on  the  flow  field.  All  fluid  properties  are 
assumed  to  be  constant.  The  cases  of  uniform  constant 
wall  temperature  and  of  uniform  constant  heat  flux  from 
wall  to  fluid  are  considered.  Nusselt  numbers  are  re¬ 
ported  for  Prandtl  numbers  in  the  range  of  0. 01  to  50. 

The  exact  soluhon  of  the  energy  equation  obtained  by 
means  of  the  eumerical  method  is  compared  with  the  re¬ 
sults  uf  approximate  solutions. 


EFFECTS  OF  VISCOUS  DfSSlPATtON  OF  HEAT  TRANS¬ 
FER  PARAMETERS  FOR  FLOW  BETWEEN  PARALLEL 
PLATES,  byC.-L.  Hwang,  P.  J..  Knieper,  andL. -T., 
Fan.  J1965]  [12]p.  incl.  diagrs.  refs.  {AFOFR-56- 
0C56)  (AF  AFOSR-64-463)  AD  632742  Unclassified 

.Also  published  in  Zeitschr,,  Angew,  Math,  und  Phys. , 

V.  16;  599-610,  Sept. -Oct.  1965. 

tn  this  investigation  the  effects  of  viscous  dissipation 
on  the  temperature  profile  in  the  thermal  entrance 
region  between  parallel  plates  are  presented.  The  flow 
IS  laminar  and  the  velocity  profile  is  fully  developed. 

'The  heal  flux  at  the  walls  is  considered  constant..  The 
heat  generation  parameter  is  introduced  and  its  relation 
with  Eckert  number  and  BntJtman  number  is  discussed. 
The  derivatio  i  of  the  boundary  condition  that  the  constant 
of  the  heat  flux  at  wall  is  equivalent  to  unity  in  dimen¬ 
sionless  form,  IS  presented  in  detail  because  suen  e;t- 
press.on  has  nevdr  been  presented  in  literature,  The 
fimte  aifference  analysts  and  numerical  method  are 
presented  in  detail  to  show  the  application  of  Thomas 
method  to  the  solution  of  the  linear  simullnrieous  equa¬ 
tions  derived  from  the  energy  equation.  An  advantage 
of  Thomas  method  as  compared  with  the  usual  matrix 
inversion  method  or  Gaussian  elimination  method  is  the 
significant  reduction  in  computer  storage  requirement 
and  computing  hme. 
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Kansas  State  U.  (Dept,  of  Chemical  Engineering] 

Manhattan. 

HEAT  TRANSFER  TO  AN  MHD  FLUID  (Abstract),  by 
L.-T.  FanandC.-L.  Hwang.  [1965]  (2]p.  (Bound  with 
Its  APOSR-65-1266;  AD  622527)  (AF  APOSH-eT-ffiSI  '' 

Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 

Calif.,  Apr.  29-  30,  1965. 

Research  progress  and  future  plans  for  analytical  and 
numerical  investigation  of  heat  transfer  arcompanytng 
the  flow  of  a  magnetohydrodynaniic  fluid  between  parallel 
plates  arc  summarized,  including,,  heal  transfer  ac¬ 
companying  the  flow  of  an  MHD  fluid  in  the  flat  duct 
under  the  condition  of  the  fully  ueveloped  Hartniann  ve¬ 
locity  profile,  forced- com  echon  heat  transfer  accompany¬ 
ing  the  flow  of  a  iion-MHD  fluid  on  the  entrance  region 
of  a  flat  ductwhere  the  lempeiature  and  velocity  develop 
simultaneou.sly,  and  numerical  values  of  various  parame¬ 
ters  of  the  forced  convection  heat  transfer  to  an  MHD 
fluid  in  the  entrance  region  where  both  the  s  'ocity  and 
temperature  are  not  fully  developed  A  orii  -al  survey 
of  the  recent  literature  on  the  effects  of  the  electrical 
conductance  of  walls  on  MHD  How  and  heat  transfer  was 
made.  An  analysis  of  the  residence  time  distribution  of 
a  tracer  in  the  MHD  fluid  flowing  between  parallel  plates 
was  made  in  order  to  study  the  dynamic  and  dispersion 
characteristics  of  the  system. 
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Kansas  State  U.  Dept,  of  Chemtstry,  Manhattan. 

THE  REACTIONS  OF  METHYL-  AND  N-BUTYL- 
UTHIUM  WITH  DICHLOHOMETHYL  METHYL  ETHER 
AND  DICHLOHODIPHENOXYMETHANE,  by  R  N. 
McDonald  and  R.  A.  Krueger.  [1985]  [4]p.  incl.  refs. 
(AFOSR- 68-0317)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOS^63-145  and 
National  Science  Foundation)  AD  629683 

Unclassified 

Also  published  in  Jour.  Org.  Chem.,  v.  30:  4372- 
45757Dec.  fSK. 

Reaction  of  dlchloromethyl  methyl  ether  (1)  with  MeLt 
in  the  presence  of  isobutylene  was  in  agreement  with 
previously  published  work,  but  the  treatment  of  I  with 
BuLi  gave  Me  5-nonyl  ether  (H)  and  6  butyl-5-decanone 
(HI).  Reduction  of  III  with  LIAIH^  gave  6-butyl- 5- 
decanol.  A  similar  reaction  of  BuLl  with  dlcMoro- 
methyl  methyl  ether  gave  H,  HI  and  Bu2C:C(OMe)Bu 
(IV).  IV  was  considered  as  the  precursor  of  HI. 
Dichlorodlphenoxymethane  with  BuLl  gave  tetranhenoxy- 
ethylene  V.  V  was  also  obtained  when  the  reaction  was 
run  with  MeLt. 
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Kansas  State  U.  Dept,  of  Chemtstry,  Manhattan. 

NONBENZENOID  AROMATIC  SYSTEMS.  1.  SYNTHESIS 
OF  l-VIIfYLAZULENE  AND  CERTAIN  SUBSTITUTED 
1-VlNYLAZULENES,  by  R  N.  McDonald  and  W.  S. 
Stewart,  [1965]  [4]p.  Incl.  dlagrs.  refs.  (AFOSR- 65- 
0537)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR- 63-145  and  National 
Science  Foundation)  AD  6i  ‘-''.'I  Unclassified 

Also  published  in  Jour.  Org.  Chtn. ,  v.  30:  270-273, 
Jan.  1465. 

One  of  the  principal  goals  in  these  stuules  has  been  to 
determine  the  effects  of  an  azulene  ring  system  on  a 
carbonlum  ion  center.  It  is  considered  to  be  of  Interest 
to  determine  whether  the  effect  of  changing  the  site  of 
the  Q-carblnyl  carbonlu;n  ion  is  directly  related  to  the 
calculated  v-electron  densities  for  this  nonbenzenold 
aromatic  system.  One  approach  to  such  studies  is  to 
follow  the  rates  of  addition  of  some  acid,  HA,  to  vinyl 
azulenes.  The  synthesis  of  1-vlnylazulene,  els-  and 
trans-e-phenyl-l-vinylazulene,  and  trans-3-phenyl-3- 
vlnylgualazulsne  by  the  Wittig  reaction  are  reported. 
Their  physical  and  spectral  properties,  and  their  re¬ 
activities  (or  lack  thereof)  are  discussed. 
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McDonald  and  R  A.  Krueger.  [1965]  [5]p.  incl.  tables, 
refs.  (AFOSR-65-0883)  (AF APOSR-63-145) 

AD  617975  Unclassified 

Also  published  in  Tetrahedron  Ltrs. ,  v.  14:  857-861,. 
Apr.  1965. 

Diethoxycarbene  is  postulated,  in  the  literature,  as  the 
intermediate  in  the  preparation  of  ■’'.Koxycarbenes  from 
the  thermal  decomposition  of  the  dium  salt  of  diethyl 
N'-(p-tosyl)hydrazimidocarbonate.  In  this  investigation, 
a  convenient  synthesis  is  presented  for  N'-(p-tosyl)- 
hydrazimldocarboxylate  esters  which  are  possible  pre¬ 
cursors  to  these  carbenes,  and  the  thermal  decomposi¬ 
tion  of  the  sodium  salts  of  3  of  these  hydrazimidocar- 
boxylate  esters  is  examined. 
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Kansas  State  U.  [Dept,  of  Psvchology]  Manhattan. 

TASK  PREDICTABILITY  IN  THE  ORGANIZATION, 
ACQUISITION,  AND  RETENTION  OF  TRACKING  SKILL, 
by  D.  Trumbo,  M.  Noble  and  others.  [1965]  [12]p. 
incl.  diagrs.  refs.  (AFOSR- 65- 2659)  (AFAPOSR-62- 
17)  AD  629566  Unclassified 

Also  published  in  Jour.  Exper.  Psychol. ,  v.  70:  252- 
253,  Sept.  1965. 

Two  hundred  fifty  male  students  were  assigned  to  4 
conditions  of  task  predictability,  3  retention  intervals, 
and  2  levels  of  training  in  a  4  x  3  x  2  design.  Predicta¬ 
bility  was  determined  by  irregular  step-function  tasks 
that  differed  in  the  proportions  of  systematically  repeat¬ 
ing  (predictable)  targets,  ranging  from  fixed  to  random 
sequences.  Integrated  absolute  error  served  as  a  per¬ 
formance  criterion.  In  addition,  6  indexes  of  temporal- 
spatial  patterning  were  obtained.  Results  showed 
greatest  improvement  and  greatest  absolute  retention 
losses  for  the  fixed  task  and  a  fixed- direction  task  added 
to  the  design.  Intermediately  predictable  tasks  did  not 
differ  in  error  from  the  random  task;  however,  differ¬ 
ences  in  response  organization  were  found  among  all 
tasks.  Results  suggest  the  nature  of  changes  in  response 
organization,  and  indicate  that  timing  may  be  most  cru¬ 
cial  for  acquiring  and  maintaining  skill. 
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Kansas  State  U.  [Dept,  of  Psychology]  Manhattan. 

NUMBER  OF  ALTERNATIVES  AND  SEQUENCE  LENGTH 
IN  ACQUISITION  OF  A  STEP- FUNCTION  TRACKING 
TASK,  by  D.  Trumbo,  M.  Noble,  and  L.  Ulrich.  [1965] 
|7lp.  incl.  diagr.  Uble.  (AFOSR- 65-2668)  (AFAFOSR- 
64-526)  AD  629856  Unclassified 


Kansas  State  U.  Dept,  of  Chemistry,  Manhattan. 

A^^published  In  Perceptual  and  Motor  Skills,  v.  21:- 


THE  SYNTHESIS  AND  THERMAL  DECOMPOSITION 
OF  THE  SODIUM  SALTS  OF  SOME  N'-(p-TOSYL)HY- 
DRAZIMIDOCARBOXYLATE  ESTERS,  by  R  N. 
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The  roles  of  2  task  parameters,  sequence  length  (N) 
and  number  of  alternatives  in  the  population  from  which 
the  sequence  was  drawn  (K),  were  examined  in  a  tracking 
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task.  The  tasks  were  irregular  step-function  inputs 
wherein  N  was  defined  as  the  number  of  targets  (steps) 
in  a  repeating  sequence  ana  k  was  defined  as  the  num¬ 
ber  of  alternative  target  positions.  N  and  K  were  varied 
independently  i.i  a  3  x  3  factorial  design  with  9  Ss  per 
cell.  The  major  findings  were  that  tracking  perform¬ 
ance..  as  measured  by  integrated  error  scores,  is 
affected  by  increases  in  N,  but  not  proportionately, 
while  neither  K  nor  the  N  x  K  interaction  was  significant 
Relations  of  the  results  to  verbal  learmng  data  t. 
discussed 
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Kansas  State  U  [Dept,  of  Psychology]  Manhattan. 

VERBAL  CODING  AND  DISPLAY  CODING  IN  THE 
ACQUISITION  AND  RETENTION  OF  TRACKING  SKILL, 
bv  D  Trunibo,  L.  Ulrich,  and  M.  E.  Noble.  |1965j 
|8]i).  incl.  diagrs  table,  refs.  (AFOSR-6&-n57) 

(AF  AFOSR-64-526)  AD  641623  Unclassified 

Also  published  in  Jour,  Appl  Psychol. v.  4  9  3  68- 
3757  Oct.  1965." 

One-hundred  twenty  Ss  were  trained  on  a  pursuit  track¬ 
ing  task  with  an  irregular  step-function  input.  Cues 
for  coding  the  task  were  introduced  via  pretraining 
and  rehearsal  of  a  numerical  code  and  by  display  over¬ 
lays  111  a  2  X  2  X  3  design,  3  levels  of  specificity  of  cues 
were  provided  by  the  overlays  with  the  most  specific 
condition  providing  a  numerical  code  like  that  of  pre- 
trainiiig.  The  results  showed  that  both  pretraining  and 
display  coding  facilitated  early  reduction  of  tracking 
error,  but  that  neither  these  nor  rehearsal  of  tne  nu¬ 
merical  code  affected  retenhon  performance  after  1 
week  Taken  together,,  these  findings  suggested  that 
the  verbal  and  display  cues  were  used  in  the  early  coding 
of  the  ta.sk,  tuu  were  less  important  later  in  practice 
and  at  retention. 
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Kansas  State  U  |Dept.  of  Psychology]  Manhattan. 

ANALOG  COMPUTER  METHODS  FOR  SCORING 
CONTINUOUS  PERfXJRMANCE  RECOm)S,  by  D 
Tranilx)  and  M  E  Noble  |1965i(8|p  incl  diagrs 
(AFX)SR-6fl-2C93)  (A  F  A  POSH- 64- 526)  AD  642949 

Uiulas-sified 

Aisii^publislmd  ui  Perceptual  and  Motor  Skills,  v  21 
707-714. 'Dec  ‘  19C5. 

Methods  for  scoring  continuous  rei'ords  of  tiacking  per- 
lorniance  with  analog  signal  correlator  and  frc\fueiicy 
aiialvsi.'-  systems  are  described.  An  index  of  lead- lag 
ibtained  from  the  correlator  output  is  cennparexi  with 
discrete  lead- lag  scores  obtained  bv  iaiiid  scoring  oseil- 
logiapiuc  records  for  three  tasks  winch  differ  in 
iniounl  of  task  coherence  The  insults  indicate  rela- 
(iiclv  high  agree nient  between  the  two  scning  methods 
.ind  suppo.l  the  use  of  the  correlator  as  the  more  effi- 
iienl  method  Sample  data  from  the  analog  frequen  > 
.iiMliMS  ‘yslcm  arc  compared  for  operators  wath  ugh 
and,  low  integrated  error  score.s  The  results  inrt  cate 


consistently  greater  power  in  tae  response  than  in  the 
input  at  the  fundamental  for  both  good  and  poor  Ss,  indi-; 
eating  a  tendency  to  overshoot  the  target  with  the  pri¬ 
mary  movement,  but  relatively  more  power  in  the  initial 
odd  harmonics  for  the  better  Ss  Ratios  of  target  spec¬ 
tra  to  response  spectra  provide  transfer  functions  for 
the  human  operator 
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Kansas  U.  Dept  of  Chemistry,  Lawrence 

LOW  TEMPERATURE  VOLTAMMETRY  AND  ELECTRON 
PARAMAGNETIC  RESONANCE  STUDIES,  by  R  N 
Adams  Final  rept.  (1965](6jp.  (APOSR-65-0340) 

(AF  AFOSR-62-14)  AD  611806  Unclassified 

A  brief  summary  is  given  of  EPR  investigations  involving 
radical  ion  intermediates  in  various  electrode  reactions. 
A  bibliography  of  publicahons  generated  under  the  con¬ 
tract  IS  included. 
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Kansas  U.  Dept,  of  Chemistry,  Lawrence. 

THE  PREPARATION  AND  INFRARED  EXAMINATION 
OF  THE  2-,  3-.  and  4-CYANOPYRlDINE  COMPLEXES 
OF  COPPERfI),  SILVERd),  AND  GOLIXI)  PERCHLO¬ 
RATES,  by  F.  Farha,  Jr.  and  R  T  Iwamoto,  |1965) 
|5)p.  incl  tables,  refs.  (APOSR-65-1656)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  APOSR- 63-220  and  Petroleum  Research  Fund) 

AD  624326  Unclassified 

Also  published  in  Inorg  Chem. ,  v.  4  844-848,  June 

The  preparation  of  the  bis  2-,  3-,,  and  4-cyanopyridine 
complexes  ol  copper(l).  silverd),  and  goldd)  perchlo¬ 
rates  and  the  Ins  3-cyanopyrtdinc  complex  of  silveHI) 
perchlorate  is  described.  Because  both  the  nitrile 
group  and  the  pyridine  group  in  the  cyanopyridine  are 
capable  of  coordinating  strongly  with  these  tons,  the  IR 
Spectra  of  the  complexes  were  examined  to  determine 
the  coordination  site  of  the  metal  ions.  In  3-  and  4-- 
cyanopyridine,  the  metal  ions  are  bound  to  the  pyridine 
nitrogen,  and  in  2- cyanopyridine  they  arc  bound  to  the 
mtnle  nitrogen. 
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Kansas  U.  Dept,  of  Chemistry,  Lawrence 

MECHANISM  OF  INORGANIC  REACTIONS,  by  IL  T 
Iwamoto.  Final  .scientific  rept.  Oct,  15,  1963,  6p.  incl 
refs.  (APOSR-65-1913)  (AF  AFOSR-63-220) 

AD  626137  Unclassified 

Under  this  project,  information  has  been  sought  which  is 
fundamental  to  understanding  better  the  mechanism  of 
inorganic  oxidation- reduction  reactions  by  the  use  of 
nonaqueous  solvents  and  of  electrodes  in  place  of  either 
ihe  oxidant  or  tlie  reductant  Contents  include  studies 
on  Ihe  problem  of  coniparuig  electromotive  force  series 
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in  various  solvents  Uie  nature  of  ion- solvent  and  ion- 
ion  interactions,  the  determination  of  fhe  formation 
constants  of  aquo-coppei-{II)  complexes  in  acetone,  amon 
solvation,  the  effect  of  the  secondary  solvation  sphere, 
and  the  electrochemical  behavior  of  a  selected  group  of 
metal  ions  in  acetic  acid.  AcetyUcetone  is  found  to  be 
the  only  nonaqueous  solvent  examined  in  which  copper 
(It)  perchlorate  is  reduced  in  one  step  as  in  water. 
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Kansas  U.  Dept,  of  Chemistry,  Lawrence 

COMPART^ON  OF  THEORIES  OF  HEAT  OF  TRANS¬ 
PORT  AMD  THERMAL  DIFFUSION  WITH  EXPERI¬ 
MENTS  ON  THE  CYCLOHEXANE- CARBON  TETRA¬ 
CHLORIDE  SYSTEM,,  by  R.  J.  Bcarmaiiand  f.  H 
Horne.  [1965]  [5Jp.  incl.  diagr.  table,  refs.  (AFOoR- 
65-1258)  (AFAFOSR- 63  -  37  6)  AD  621262 

Unclassified 

Also  published  in  Jour.  Chem.  Ptiys.  ,•  v.  42-  2015- 
5019,  Mar.  1571965., 

Theories  of  the  heat  of  transport  and  the  related 
thermal  diffusion  factor  have  been  do -  eloped  previou-.ly 
for  noneli  ctrolyte  solutions.  The  theoHe.*.  arc  com¬ 
pared  wuh  experimental  results  for  the  cart'on  tetra¬ 
chloride-cyclohexane  ystem  Both  theories  represent 
adequate  first  approximations  since  they  both  predict 
the  sign  and  magnitude  of  the  experimental  results 
without  adjustment  to  experimental  transport  data. 
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Kansas  U.  Dept,  of  Chemistry,  Lawrence. 

RADIAL  DISTRIBUTION  FUNCTIONS  FOR  MIXTURES 
OF  HARD  SPHERES,  by  G.  J.  Throop  and  K.  J. 
Bearman,  [1965J  [6]p.  tncl.  dtagrs  table.  (AFOSR- 
65-1658)  |AF  AFOSR-63-376|  AD  624328 

Unclassified 

Also  published  in  Jour.  Cheni.  Phys.  ,•  v.  42  2838- 
28  43,,  Apr.  15,  1965. 

The  exact  .solution  of  the  Pcrcus- Ycvick  equation  for 
the  radial  distribution  functions  for  a  mixture  of  hard 
spheres  is  evaluated.  The  Laplace  transforms  found 
by  Lebowitz  are  inverted  numerically  to  obtain  the 
radial  distribution  functions  for  a  two- component  mi.\- 
ture  of  hard  spheres  under  varying  eoiidi'son..  of  size 
ratio,  mol  fraction,  and  number  density  Results  arc 
presented  graphically.  The  distribution  functions 
should  portray  valid  ir'ormation  about  the  geometrical 
structure  of  fluid  mixtures. 
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Kansas  U  Dept,  of  Chemistry,,  Lawrence 

NUMERICAL  SOLUTIONS  OF  THE  PERCUS- YE^'ICK 
EQUATION  FOR  THE  HAIU)-SPHERE  POTENTIAL,  by 


G  J  Throop  and  R.  J  Bearman.  |1965j  |4)p  incl. 
diagrs.  tables,  refs,  (AFOSR-65-1659)  (AFAFOSR- 
63-376)  AD  624327  Unclassified 

Also  publishefl  111  Jour.  Cheni.  Phys.,  v  42-2498-' 
24Ti;,  Apr"l.  1965 

The  exact  solution  of  the  Pcreus-Yeviik  equation  for 
the  radial  distribution  funenon  of  a  clas.sical  fluid  of 
hard  spheres  found  by  Werthcini  is  evaluated  nuniencal! 
for  a  range  of  number  densities  Comparison  is  made 
with  the  radial  distribution  tuiictioiis  fuiind  using  oiher 
integral  eiyuations  and  Monie  Carlo  caii  ulalions  (Con¬ 
tractor's  abstract) 
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Kansas  U  Dept  of  Chemistry,.  Law  reiue 

PHOTOLYSIS  STUDIES  UTTLl/JNC.  RADiOACTlVE 
TilACERS.  by  F  S  ituivland.  Final  teclimt-al  repi 
Oct  1.  1961-Sept  30,  1965,  77i;  mil  diagi-s,  tallies, 
refs  (AFOSR-67-1079)  (AF  AFOSR-(i4-535) 

AD  652282  Um-lassificd 

The  objective  of  the  rest-art h  was  the  attar-k  on  2  im¬ 
portant  photochemical  problems  through  the  gi-e  ol  ladio 
active  tracer  techniques.  These  prolilctii;)  are  i!!il'i- 
reaction  of  methylene  with  olefins  utilizing  CUT  irom 
the  photolysis  of  CHT  CO.  and  (2)  the  reai-iions  ot 
energehc  hydrogen  atoms  (2  8  ev)  with  alkane.s.  usiiu- 
T  atoms  from  the  photolysis  of  TBi-  Tra<  e  levels  o' 
bulk  components  was  utilized,  In  addiliun.  i&otopu 
differences  in  the  reactions  themselves  hat"  been 
evaluated.  The  most  important  rrsuU.s  of  ihe  ri  scan  h 
have  depended  heavily  on  the  devolupnient  of  lei  liim|ues 
for  gas  chronialograpliie  separation  ot  usolopu  isoim  is 
of  olefins  and  alkanes 
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Kansas  U  Dept,  of  Chemistry.  Lawreiue 

KINETIC  ISOTOPE  EFFECTS  IN  RECOIL  TRITIUM 
REACTIONS  THROUGH  MEASUREMENT  OF  ISOTOPIC 
Ml  LECULE  5TELDS,  by  E.  K  C.  Lee,  J.  W  Root,, 
and  F.  S  Rowland.  |1965j|15jp,  incl  diagrs  table.s, 
refs.  (Sponsored  jointly  by  Air  Force  Office  of  Si  imlifi 
Research  under  AF  AFOSR-64-5,14  and  Aloniu-  Energy- 
Coin  nil  s  .si  on)  U  n  (-  la  s.s  1  f  1  ed 

Published  in  Chemical  Effects  of  Nm-lear  Tiansforma- 
tions  Proc.  of  the  Synijiosium  on  Cheniu-al  Effects 
Associated  with  Nuclear  Reactions  and  ILidioai  live 
Transformations,  Vienna  (Austria)  (Dec  7-1  1,  1064), 
Vienna,  International  Atomic  Energy  Agent  y,  v,  !  55- 
71,  1965 

Direct  gas  chroniatographii  separation  of  isutopit 
tritialcd  mold  ules  has  made  it  jiossible  to  obtain  new 
data  on  both  the  interniolei-ular  and  intraniolei  ular 
kinetu-  isotope  effects  on  the  hot  displaceineiit  reaction 
These  data  providi-  results  for  several  new  systems,  as 
well  as  confirming  some  of  the  exjierimenlal  isotope 
effects  determined  previously  by  indiret-t  tonipelition 
nulliods  The  intermolci-ular  kineiu  isolupe  effet  t  in 


300 


AIR  FORCE  SaENTinC  RESEARCH 


atom  displacement  reactions  Ih  and  Id 


T*  C  H4 

-  CK3T  -  !I 

Ih 

T*  •  CD4 

-•  CD3T  ^  D 

Id 

has  been  shown  to  be  1  33  i  0.04  for  the  ratio  (CH,T 
CH4)  (CD3T  CD4I  in  eiqienments  earned  out  in 
CH4  -  CD4  mixtures.  The  intramolecular  kinetic  iso¬ 
tope  effect  in  the  replacement  of  an  alkyl  group  by  an 
energetic  tritium  atom  has  been  shown  to  be  1. 25  ±  0.  04 
for  the  ratio  CH3T.'CD3T  from  CH3CD3.  The  4  isotopic 
isomer  molecules  of  propylene-t  have  been  separated 
by  gas  chromatography  and  a  similar  .separation  car¬ 
ried  out  lor  several  other  tritiated  butenes,  Applica-- 
tion  of  this  analytical  method  to  the  oletinic  radioactive 
products  from  recoil  tritium  reactions  with  gaseous 
propane,  isobutane,  n-butane  and  neo-pentance  has 
provndfd  information  about  the  origin  of  these  products 
The  propylene-J  formed  from  reactions  of  tritium  with 
propane  is  about  half  CH2TCH  CH2.  indicating  that 
the  primary  mechanism  of  its  formation  is  by  secondary 
detomposition  of  an  excited  molecule,  rather  than  by  a 
simultaneous  double  displacement  of  2H  atoms  The 
Separation  of  (he  products  C2H3  f,.  C2H2DT,  C2HD2T 
and  C2B3T  from  recoil  tritium  reactions  with 
CH3Cr)3  has  shown  the  major  yields  to  be  only  of  the 
2  molecules,  C2H2DT  and  C2HD2T-  '^le  ratio  of 
C2HD2T  C2H2DT  is  about  1,  6.  Taken  with  the  other 
experiments  concerning  the  origin  of  tritiated  olefins 
from  alkanes,  these  results  show  an  isotope  effect  in 
the  elimination  of  HD  from  rH2TDC3  vs  CH3CD2T. 

The  probable  eiqilanation  for  this  effect  is  related  to 
the  energy  deposition  in  the  replacement  of  H  vs  D  in 
very  high  energy  reactions. 
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Karolinska  Inst,  Dept  of  Medical  Physics.  Stockholm 
(Sweden) 

THE  INSECT  CORNEAL  NIPPLE  ARRAY,  by  C.  G. 
Bernhard,  W  H.  Miller,,  and  A,  R.  Mdller.  [1965) 
|63|p  incl.  illus.  diagis,  refs.  (APOSR-65-2730) 
(Sponsored  jointly  by  Ai '  Force  Office  of  Scientific  Re¬ 
search  under  AF  EOAR- 62-13,  National  Institute  of 
Neurological  Diseases  arc  Blindness  and  Swedish 
Medical  Research  Council)  AD  627825  Unclassified 

Also  published  in  Acta  Physiol.  Scand. ,-  v.  63;  Suppl. 
243'  9-79,  1965. 

Also  published  in  Gen.  Systems  v.  IT.  63-91,  1966. 
fAPOSR^-09T3) 

In  electron  microscoiiir  studies  it  was  found  that  the 
corneal  surface  of  the  facets  of  certain  insect  com- 
jiouiid  eves  is  completely  covered  with  congruent  cone- 
shUiTd  protuberances.  This  nipple  array  was  found  in 
different  species  of  moths,  butterflies,  netflies,  mos¬ 
quitos,  and  caddisfiies  but  not  in  species  of  bees,  house- 
liies,  and  dragonflies.  The  function  of  this  nipple  array 
was  elucidated  by  microwave  experiments  on  scaled  di¬ 
electric  models  and  by  spectrophotometric  investiga- 
iior.s  on  insect  corneas.  The  results  were  confirmed 
by  the  application  of  a  mathematical  model.  It  is  con¬ 


cluded  that  the  nipple  array  acts  as  an  impedance  trans¬ 
former  to  match  the  characterisbc  impedance  (inverse 
of  refractive  index)  of  air  to  that  of  the  lens  material 
(chitin)  and  thus  functions  to  decrease  reflection  from 
the  corneal  front  surface  and  concomitantly  increase  the 
trans.Tiission  of  light  through  the  cornea  over  a  broad 
wavelength  range..  The  biological  significance  of  the 
nippl"  array  for  camouflage  and  Increased  visibility  is 
disc  id. 
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Karolinska  Inst.  Dept,  ol  Physiology,  Stockholm  (Sweden).. 

EFFECT  OF  DRUGS  ON  THE  STORAGE  GRANULES  OF 
ADRENERGIC  NERVES,  by  U.  S.  von  Euler  and  F. 
Lishajko.  (1965J(15]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-1541)  (A F  EOAR- 62- 14)  AD  624007 

Unclassified 

Also  published  in  Pharmacology  of  Cholinergic  and 
Adrenerpe  Tiansmission;  Proc.  Second  InternatT. 
Pharmacol.  Meeting,  Prague  (Czechoslovakia)  (Aug.  20- 
23,  1963),  New  York,  Pergamoii  Press,  1965,  p.  245- 
260. 

A  number  of  drugs  have  been  tested  on  the  spontaneous 
NA-release  rate  in  isolated  adrenergic  nerve  granules 
and  on  the  ATP-dependent  uptake  of  NA..  The  spon¬ 
taneous  loss  of  NA  from  granules  is  prevented  or  in¬ 
hibited  by  NA  (0. 05-0  1  mm)  and  by  ATP  (1-5  mm)  owing 
to  NA' uptake  balancing  the  release.  ATP  also  has  a 
marked  protective  effect.  The  L-isomer  of  NA  is  more 
active  than  the  D-isomer  in  this  respect,  suggesting  a 
preferenhal  storage  of  the  L- isomer. 


1360 

Karolinska  Inst.  [Dept,  of  PhySiologyJ  Stockholm  (Sweden)., 


(DISTRIBUTION  OF  BIOLOGICAL  ACTIVE  COM¬ 
POUNDS  IN  THE  BODY)  by  U.  S.  von  Euler.  Final 
rept.  Feb.  28,  1965  ,  6p.  (A FOSR- 65-0670)  (AF  EOAR- 
64-31),  AD  615628  Unclassified 

Investigation  has  largely  centered  around  the  uptake, 
storage,  and  release  of  catecholamines  in  the  sympa¬ 
thetic  nerves  and  studies  on  the  mechanism  of  adrenergic 
nerve  transmission.  This  report  summarizes  papers 
prepared  during  the  study  on  (1)  Some  morphological 
features  of  latecholamine  storing  nerve  vesicles,  (2) 

Free  and  bound  noradrenaline  in  the  rabbit  heart,,  (3)  Up¬ 
take  of  catecholamines  by  the  hearts  of  rabbits  treated 
with  Segontin:  (4)  Uptake  and  exchange  of  catecholamines 
in  rat  tissues  after  administration  of  d-  and  1-adrena¬ 
line.,  (5)  Effect  of  nico'ine  and  nicotine  analogues  on 
tissue  and  urinary  catecholamines  in  the  rat,  and  (6)  On 
the  occurrence  of  tyramine  in  the  rabbit  brain..  The 
Symposium,  '  Mechanisms  of  Release  of  Biogenic 
Amines"  is  also  mentioned. 


301 


AIH  FOKCE  SaENTinC  RESEARCH 


1361 

Karolinska  Inst.  Dept,  ol  Physiology,  Stockholm  (Sweden), 

UPTAKE  OF  CATECHOLAMINES  BY  THE  HEARTS 
OF  RABBITS  TREATED  WITH  SEGONTIN,  by  B.  R. 
MacKenna.  [1965]  (lOjp.  incl,  diagrs.  table,  refs. 
(APOSR-65-1550)  (Sponsored  jointly  by  Air  Force 
Office  of  Scienhfic  Research  under  AF  EOAR- 64-31 
and  Swedish  Medical  Research  Council)  AD  623374 

Unclassified 

Also  published  in  Acla  Physiol.  SccM.d. v.  63  413- 

i25nr9^5r 

A  single  1.  V.  injection  of  8  m&^kg  of  Segonbn  caused 
a  fall  in  the  NA  content  of  rabbit  hearts  to  approx  Oli 
of  their  normal  value  in  2  hr.  After  4  hr  the  tissue 
content  of  NA  started  to  rise  again,  and  after  24  hr  it 
had  recovered  to  approx.1/3  of  its  normal  value.  An 
1.  m.  injection  of  0. 75  mg,/kg  NA  2  hr  after  Segontin 
treatment  caused  a  temporary  rise  in  the  NA  content 
of  the  heart  to  the  normal  value.  NA  was  increased  in 
the  coarse  parbcle  f, "action,  the  high  speed  sediment, 
and  in  the  particle  free  supernatant  fraction  of  the  heart 
after  homogenizabon,  indicating  that  the  exogenous  NA 
was  temporarily  filling  the  available  storage  sites.  An 
1.  V.  infusion  of  NA  caused  an  uptake  of  NA  into  the 
heart  previously  depleted  by  Segonbn,  followed  by  a 
rapid  and  then  slower  release  of  the  NA.  The  uptake  of 
1-NA  and  d-NA  and  also  of  1  -  A  and  d-A  showed  stereo¬ 
chemical  specificity  in  favor  of  the  1-isomers.  Phen- 
oxybenzamine  blocked  the  uptake  of  NA  into  the  heart 
of  rabbits  depleted  by  Segonbn,  whereas  dichloriso- 
proterenol  had  only  a  small  blocking  effect.  Phenoxy- 
benzamine  by  itself  reduced  the  NA  content  of  all  frac-- 
Hons  of  the  heart. 
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Karolinska  Inst.  Dept,  of  Physiology,  Stockholm  (Sweden). 

UPTAKE  AND  EXCHANGE  OF  CATECHOLAMINES  IN 
RAT  TISSUES  AFTER  ADMINISTRATION  OF  d-  AND 
l-ADRENALINE,  by  T.  C.  Westfall.  [1965]  |7jp.  mil. 
diagrs.  table,  refs.  (AFOSR-65-1551)  (Sponsored 
jointly  by  Air  Force  Office  of  Scienbfic  Research  under 
AF  EOAR-64-31,  Nabonal  Institutes  of  Health,  and 
Swedish  Medical  Research  Council)  AD  623373 

Unclassified 

Also  published  in  Acta  Physiol.  Scand.  ,•  v..  63-'  336- 

342,  1985’; - 

The  effect  of  d-  and  1-adrenaltne  (A)  on  the  catecholamine 
(CA)  content  of  heart  and  liver  of  the  rat  was  studied  at 
various  times  following  1.  m.  admlnlstrabon.  It  was 
observed  that  both  isomers  are  readily  taken  up  by 
these  bssues  and  exchanged  for  the  normal  neurotrans¬ 
mitter,  noradrenaline  (NA).  The  present  experiments 
also  present  evidence  for  the  uptake  of  both  d-  and  1-NA 
into  subcellular  storage  granules.  The  fall  in  the  NA 
content  of  the  organs  was  accompanied  by  an  increased 
urinary  excretion  of  NA.  A  slighl  steric  preference  for 
the  storage  in  favor  of  the  1- isomer  is  also  shown. 
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Karolinska  Inst.  Dept  of  Physiology,  Stockholm  (Sweden) 

EFFECT  OF  NICOTINE  AND  NICOTINE  ANALOGUES 
ON  TISSUE  AND  URINARY  CATECHOLAMINES  IN  THE 
HAT.  by  T.  C  Westfall  [1965]  |7|p  mcl  diagrs 
table,  refs  (AFOSR-65-2522)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  APOSR- 
64-31,.  National  Heart  Institute,  and  Swedish  Tobacco 
Co.)  AD  627548  Unclassified 

Also  published  in  Acta  Physiol  Scand  .  v  63  ■  77-83, 
1965; 

The  time  response  pattern  of  nicotine  and  the  nicotine 
analogue  3-pyrroUdine-melhyl-pyridinc  (W-16)  on  the 
noradrenaline  (NA)  content  of  heart,  spleen,  kidney  and 
liver  was  studied  following  mtraperitoneal  administra¬ 
tion  in  rats.  It  was  found  that  both  compounds  produced 
a  transient  but  significant  decrease  Nicotine  produced 
an  effect  that  was  visible  within  5  mm  with  the  NA  con¬ 
tent  returning  to  control  levels  m  60-180  mm.  Although 
quantitatively  different,  W-16  produced  an  effect  quali- 
tahvely  similar  to  nicotine  The  effect  of  nicotine  and 
several  nicotine  arialogues  on  the  24-hr  urinary  excretion 
of  catci  liolamines  was  also  studied  in  rats  Three  out 
of  four  analogues  investigated  produced  a  slight  increase 
m  the  excretion  of  adrenaline  (A)  and  NA  at  high  dose 
levels  (5-10  mg  kg)  At  a  dose  of  1  mg  kg,  nicolme 
pi-odured  a  significant  increase  in  the  24  hr  urinary 
excretion  of  A  but  not  NA 
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Karolinska  Inst.  Dept,  of  Physiology,  Stoi  kholni  (Sweden) 

FREE  AND  BOUND  NORADRENALINE  IN  THE  RABBIT 
HEART,  by  U  S  von  Euler  and  F  Lishajko  |1965| 
|4lp.  mcl,  illus  table,  refs  (AFOSR-65-2523)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  EOAR-64-31  and  Swedi.sh  Medical  Research 
Council)  AD  627549  Unclassified 

Also  published  m  Nature,  v  205'  179-180,  Jan  9,  1965 

The  results  show  that  the  proportion  of  vesuTe-bounl 
NA  in  the  terminal  parts  of  the  axons  is  considerably 
higher  than  that  m  the  pre-terminal  parts  and  that  the 
proportions  of  NA  m  the  high-speed  sediment  and  in  the 
soluble  fractions  of  the  homogenized  rabbit  heart  was 
approximately  constant  and  independent  of  the  total 
amount  of  NA  in  the  organ,  suggesting  a  state  of  equi¬ 
librium  between  thise  frachons. 
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Karolinska  Inst  Dept,  of  Physiology,,  Stockholm  (Sweden) 

ON  THE  OCCURRENCE  OF  TYltAMINE  IN  THE  RABBIT 
BRAIN,  byL  -M  Gunne  and  J  Jonsson  |1965||6|p 
mcl  diagrs  refs  (AFOSR-66-1125)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF 
EOAR-64-31  and  Swedish  Scientific  Research  Coun  i)) 

AD  639538  Uncla.ssified 
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Also  published  in  Acla  Physiol.  Scand. ,  v.  64  >  434- 
438,  19657  " 

After  chromatographic  separation  on  a  strong  cation 
exchange  resin  no  tyraniinc  could  be  deletted  in  an 
extract  of  6  pooled  rabbit  brains  This  iidicales  that 
the  whole  brain  content  of  tyraniuie  must  be  below  10 
ng  g  wot  tissue  weight.  This  observation  does  not 
support  the  concept  tliat  tyramine  should  be  an  impor¬ 
tant  metabolic  precur.sor  of  noradrenaline  in  the  brain. 
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Karolinska  Inst  Dept  of  Physiology,  Stockholm  (Sweden) 

UPTAKE  OF  CATECHOLAMINES  IN  THE  RABBIT 
HEART  AFTER  DEPLETION  WITH  DECABOHANE,  by 
U  S  von  Euler  and  F.  Lishajko.  (1965]  (4)p.  incl. 
tables,  refs  (AFOSR-65-1553)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  EOAR- 
65-52  and  Swedish  Medical  Research  Council) 

AD  622770  Unclassified 

Also  published  in  Life  Sci  v,  4  969-972,  1965. 

After  80  -'  90  n  depletion  of  the  rabbit  heart  with  deca- 
borane,,  injection  of  noradrenaline  (NA)  causes  an  in¬ 
crease  of  the  amine  content  to  near  normal  values.  The 
amines  taken  up  show  normal  distribution  between  the 
high  speed  sediment  and  supernatant,  indicating  a  dy- 
naniic  equilibrium  between  the  particulate  and  the 
supernatant  fractions.  The  amines  taken  up  leave  the 
heart  gradually  in  approx, 20  hr  When  either  the  1- 
or  d-isomer  of  adrenaline  (A)  is  injected  together  with 
1-NA,  2-3  times  more  of  1-A  than  of  d-A  is  taken  up 
for  the  same  amount  of  l-NA  The  2  isomers  appear 
to  leave  the  stores  at  a  similar  rale 
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Karolinska  Inst  Dept  of  Physiology,.  Stockholm  (Sweden) 

THE  ADRENERGIC  INNERVATION  OF  THE  VAS 
DEFERENS  AND  THE  ACCESSORY  MALE  GENITAL 
GLANDS,  by  N  O  Sjostrand.  jl965i|82)p.  iiicl,  illus. 
diagrs,  tables,  refs  (AFOSR-65-1919)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  EOAR- 65-52  and  Swedish  Medical  Research  Council) 
AD  626060  Unclassified 

Also  published  in  Acla  Physiol.  Scand. ,  Suppl.  257,. 
v",  65ri-82,  1965. 

The  adreiierpc  innervation  of  the  vas  deferens  and  the 
accessory  male  glands  ol  some  mammals,  and  the 
presence  of  adrenaline  and  chromaffin  cells  in  these 
organs  were  investigated.  The  results  are  presented  in 
3  sections  (1)  The  effect  of  ganglionic  blocking  agenl.s 
on  the  motor  response  of  the  isolated  guinea-pig  vas 
deferens  to  hypogastric  nerve  stimulation,  (2)  The 
catevholamine  content  of  the  accessory  male  genital 
organs  of  different  species  and  the  effect  of  sympathetic 
denervation  upon  this  coiilci,t.  and  (3)  Tlie  cellular  local-- 
iztUionof  the  calecholannnes  From  the  results  it  is 
concluded  that’  (I)  The  vas  deferens  and  the  accessory 
male  genital  glands  of  the  examined  species  —  m  loii- 


trast  to  the  general  pattern  of  adrenergic  innervation  in 
mammals  -  are  innervated  by  short  adrenergic  neurons 
and  have  an  exceptionally  rich  adrenergic  innervation, 
and  (2)  Adrenaline  in  the  internal  male  genital  organs  is 
mainly  stored  in  "chromaffin"  cells. 
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Karolinska  Inst,,  Dept,  of  Physiology,  Stockholm  (Sweden). 

STEREOSPEanc  CATECHOLAMINE  UPTAKE  IN 
RABBIT  HEARTS  DEPLETED  BY  DECABOHANE,  by 

U.  S,  von  Euler  and  F.  Lishajko.  [1965]  (8]p.  incl. 

diagrs.  tables,  refs.  (AFOSR-65-2050)  (Sponsored 
jointly  by  Air  Force  Cifice  of  Scientific  Research  under 
AF  EOAR- 65-52  and  Swedish  Medical  Research  Council) 
AD  627476  Unclassified 

Also  published  in  Internat'l.  .lour,,  Neuropharmacol. , 

V.  4-..  273  286,  "Sept..  1965. 

After  80  -  90%  depletion  of  its  noradrenaline  (NA)  con¬ 
tent  following  decaborane,  the  rabbit  heart  may  take  up 
both  NA  and  A  to  the  normal  capacity  upon  injection  of 
amines.  The  amines  taken  up  arc  well  retained  for 
several  hr,  but  gradually  disappear  in  the  course  of 
about  20  hr.  The  high  i^eed  s^iment  and  supernatant 
of  a  homogenate  of  the  heart  contain  approximately  con¬ 
stant  proportions  of  NA,  irrespective  of  the  total 
amount,  i.ndicatinga  dynamic  equilibrium  between  these 
pools.  When  the  D-  or  the  L-isomer  of  A  are  given 
together  with  L-NA,  simultaneously  and  in  equal  a- 
mounts,  the  uptake  of  L-A  is  2  -  3  times  larger  than 
that  of  D-A,  relative  to  the  uptake  of  L-NA.  This  ratio 
IS  unchanged  over  a  period  of  from  1  min-4  hr  after  the 
injection  of  the  amine  mixture  It  is  suggested  that  the 
uptake  IS  partly  stereospecific  but  that  once  taken  up  in 
the  specific  stores,  the  L-  and  D- isomer  are  released 
at  approximately  the  same  rate 
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Karolinsia  Inst.  Dept,  of  Physiology,  Stockholm  (Sweden) 

REHLING  OF  NORADRENALINE  STORES  IN  THE 
PHINYLAMINE- DEPLETED  RABBIT  HEART  AFTER 
INJECTION  OF  OCTOPAMINE  AND  TYRAMINE,  by 
U.  S.  von  Euler  and  F  Lishajko.  |1965|  [4)p,  incl. 
diagr.  (AFOSR-65-2051)  (AF  EOAR- 65-52) 

AD  627473  Unclassified 

Also  published  in  Life  Sci  v  4  1421-1424,  1965 

Under  normal  conditions  only  small  amounts  of  octopa- 
mine  or  tyramine  are  converted  to  noradrenaline  (NA) 
in  VIVO  or  in  the  isolated  perfused  heart.  After  depletion 
of  the  stores  with  prenylamtne,,  it  is  found  that  both  these 
amines  are  capable  of  rapidly  restoring  the  NA  content 
in  the  rabbit  hciirt  to  a  considerable  extent.  Similar  re- 
miing  effects  were  observed  with  dopamine,  plienylethyl- 
aiiune,  1-dopa  and  1-tyrosine  but  not  with  phenylalanine 
Synephrine  caused  a  refilling  with  noradrenaline  and 
adrenaline  It  is  assumed  that  the  amines  studied  could 
act  partly  by  being  converted  to  noradrenaline,  not  only 
by  releasing  performed  Iransmiller. 
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Karolinska  Inst.  Dept,  of  Physiology,  Stockholm  (Swedenl 

DISTRIBUTION  AND  FUNCTION  OF  ADRENERGIC 
NERVES  IN  THE  RABBIT  FALLOPIAN  TUBE,  by  J. 
Brundtn.  [1965]  [53]p.  tncl.  illus.  diagrs.  tables,  ,-efs. 
(AFOSR-65-2510)  (AF  EOAR-65-52)  AD  628115 

Unclassified 

Also  published  in  Acta  Physiol.  Scand.  ,<  Suppl  259, 

V.  66-  5-5V,  1965. 

The  distribution  and  function  of  the  adrenergic  nerves 
in  the  rabbit  oviduct  were  studied  by  several  expert* 
mental  procedures.  Catecholamine  estimations  re¬ 
vealed  high  amounts  in  the  ampulla-infundibulum,  indi¬ 
cating  that  the  adrenergic  innervation  was  rich  in  the 
isthmus  and  spar.se  in  the  rest  of  the  organ.  Pretreat¬ 
ment  with  estrogen  and  progesterone  did  not  alter  the 
oviduct  content  of  noradrenaline  but  influenced  the 
weight  of  the  organ.  In  non- mated  estrous  and  anestrous 
rabbits  a  mean  isthmic  opening  pres.sure  of  about  30 
mm  Hg  indicated  thT  the  isthmus  was  actively  closed. 
Electrical  stimulation  of  the  hypogastric  nerves  immedi¬ 
ately  below  the  inferior  mesenteric  ganglia  increased 
the  opening  pressure  of  the  isthmus  The  various  de¬ 
grees  of  constriction  in  the  isthmus,  obtained  at  differ¬ 
ent  shmulation  frequencies,  could  be  reproduced  by 
different  doses  of  noradrenaline  injections.  The  simi¬ 
larity  of  the  distrlbuhop  of  adrenergic  nerves  in  the 
rabbit  oviduct  and  in  the  human  Fallopian  tube  is 
pointed  out  on  the  basis  of  certain  functional  gynecologi¬ 
cal  disorders 
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Karolinska  Inst.  Dept  of  Physioiogv,  Stockholm  (Sweden) 

RELEASE  OF  CAitDlAC  NORADRENALINE  BY 
DECABORANE  IN  THE  HEART-LUNG  PRFIPARATION 
OF  GUINEA  PIG,  by  A  Oliveno  (1965)  |6|p.  incl 
diagr.  table  (A POSR- 66-0790)  (AF  EOA)l-65-52) 

AD  63.133)  Unclassified 

Also  publi  ihed  in  Biochem.  Pliarmacoi. ,  v  14  1689- 
1152;  Nov.  TMS: 

Merrlt  et  al  reported  the  ability  of  liecaboranc  (llioHj,j)' 
to  deplete  noradrenaline  from  the  rat  brain.  Recently 
Euler  and  L'.stiajko  have  found  that  decaborane  (10‘^Mi 
releases  catecholamines  from  isolaied  adrenergic  nerve 
granules  A  striking  decrea.'te  of  the  noradrenaline  con¬ 
tent  in  the  rabbil  ort^ns  24-48  hr  after  the  administra¬ 
tion  of  4  mg,'kg  of  this  drug  lus  been  shown  by  the  same 
authors.  The  depletion  of  the  heart  catecholamines  was 
found  to  be  80- 90li  The  action  of  decaborane  was 
previously  studied  in  vivo  by  i.  p  or  s.  c.  administra¬ 
tion.  With  this  procedure  it  is  difficult  to  follow  the 
first  phase  of  the  depletion  process  In  an  attempt  to 
gain  further  information  op  the  problem  the  effects  of 
acute  administration  of  decaborane  on  the  release  of 
3 

H  norPdrenaline  from  the  heart  were  studied  using  the 
heart-lung  preparation  of  guinea  pig. 
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Karolinska  Inst  Dept,  of  Physiology,  Stockholm  (Sweden) 

CATECHOLAMINE  DEPLETION  AND  UPTAKE  IN 
ADRENERGIC  NERVE  VESICLES  AND  IN  RABBIT 
ORGANS  AFTER  DECABORANE,  by  U  S  von  Euler 
and  F.  Lishajko.  [1965]  [8]p.  incl  diagrs  table,  refs, 
(AFOSR- 66-0998)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  EOAR'65-52,  National 
Institutes  of  Health,  and  Swedish  Medical  Research 
Council)  AD  634551  Uncbssified 

Also  published  in  Acta  Physiol  Scand.  .•  v  65  i  324- 

33«ri9?s: — 

Decaborane  (B10HJ4)  increases  the  release  rate  of  nor¬ 
adrenaline  (NA)  from  isolated  nerve  vesicles  in  concen¬ 
trations  of  10‘“M  and  stronger.  The  NA  retention  in 
nerve  vesicles  incubated  in  the  presence  of  NA  and  of 
ATP  is  decreased  by  decaborane  10"‘*M.  which  also  in¬ 
hibits  the  All  -dependent  NA  uptake  in  partially  de¬ 
pleted  vesicles  In  a  dose  of  4  mg  kg  1  p  decaborane 
gradually  decreases  the  catecholamine  stores  in  various 
organs  of  the  rabbit  Between  24-48  hr  after  the  deca¬ 
borane  injection  the  NA  content  in  the  heart  is  about 
10-20 of  the  normal  value  Injection  of  NA,,  0.3-0  4 
mg  kg  i.  m.  ,•  increases  the  NA  content  in  the  heart  to 
near  normal  in  1-2  hr.  whereafter  it  falls  to  the  previous 
low  value  in  some  20  hr.  The  NA  taken  up  by  the  rabbit 
heart  after  depiction  with  decaborane  is  distributed  be¬ 
tween  the  high  speed  sediment  and  the  supernatant  in 
the  same  proportions  as  found  in  the  normal  heart  sug¬ 
gesting  a  dynamic  equilibrium  between  the  vesicles  and 
the  non- vesicular  pool 
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Karolinska  Inst  Dept  of  Physiology,,  Stockholm  (Sweden), 

ADRENOMEDULLARY  RESPONSE  TO  2-DEOXYGLU- 
COSE  IN  THE  HYPOTHYROID,  EUTHYi«>ID.  AND 
HYPERTHYROID  RAT,  by  D  G  Johnson  [1965]  |7|p. 
lie!  diagrs  table,  refs.  (AFOSR-86-1000)  (Siionsored 
jointly  by  Air  B'orce  Office  of  Scientific  Research  under 
AF  EO.AR-C5-52,  Public  Health  Service,  and  Swedish 
Medical  Re.search  Council)  AD  63  4  580  Unclassified 

Also  published  in  Acta  Physiol.  Scand  ,  v  65-  337-- 

of437  l9T5~ 

Hypothyroid  animals  show  an  increased  hyperglycemic 
response  to  2-der>syglucose  (2-DG)  administration,  while 
hyperthyroid  animals  show  a  decreased  response  whci. 
compared  to  euthyroid  controls  This  quantitative  dif¬ 
ference  in  response  is  reflected  in  a  much  greater  de¬ 
pletion  of  the  adrenaline  content  of  the  adrenals  of  the 
hypothyroid  animals,  while  the  hyperthyroid  animals 
appear  less  depleted  than  euthyroid  controls  Estimation 
of  unnary  catecholamine  excretion  following  2-DG  ad¬ 
ministration  indicates  that  the  hypothyroid  rats  excrete 
much  larger  amounts  of  adrenaline  than  the  other  groups 
The  hearts  of  all  animals  treated  with  2-DG  contain  in¬ 
creased  absolute  and  relative  amounts  of  adrenaline, 
with  the  largest  absolute  increase  being  seen  in  the 
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hyperthyroid  animals.  These  results  suggest  that  the 
adienumedullary  response  to  cellular  glueopema  is 
modified  by  the  thyroid  status  This  action  may  be 
exerted  either  at  the  level  of  the  adrenal  medulla  itself 
or  on  the  blood  glucose  receptor  neurons  of  the  hypo¬ 
thalamus 
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Karulinska  Inst  Dept,  of  Physiology,  Stockholm  (Sweden). 

ACCELERATION  OF  NORADRENALINE  TURNOVER 
IN  THE  MOUSE  HEART  BY  COLD  EXPOSURE,  by  A. 
OliverioanoL  Stjarne  (1965]  (5jp.  ircl  diagrs  refs. 
(APOSR-66-1I26)  (AF  EOAR-65-52)  AD  139827 

Unclassified 

Also  published  in  Life  Sci. ,  v..  4  2339-2343,  1965. 

The  rale  of  disappearance  of  tritiated  noradrenaline 
(^H-NA)  from  the  hearts  of  mice  was  markedly  in¬ 
creased  by  cold  exposure  This  indicates  that  local 
NA  synthesis  in  the  sympathetic  nerves  of  the  heart 
may  be  feed-back  regulated  by  changes  in  nervous 
activity  However,  e  en  the  severest  tolerable  cold- 
exposure  accelerated  the  NA  disappearance  rate,  and 
thus  possibly  NA  synthesis,  at  the  most  2-3-fold  Since 
cold  exposure  may  not  be  an  adequate  stimulus  to  pro¬ 
duce  a  maximum  activity  in  the  cardio-accelerator 
nerves,  it  is  com  eivablc  that  other  types  of  stimuUfon 
migni  further  accelerate  the  NA  turnover  in  the  heart 
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Keele  U  Dept  of  Communication  (G(.  Brit. ' 

APERIODIC  STthtULUS  PilESENTATtON  WITH  A 
CLOSED- IXXIP  MitONETtC  TAPE  AVERAGING  SYS- 
TEiM.  by  D.  A  Jeffreys  and  D  M  MacKay  I'lyfiSJ 
;3ip  (AFOSR  66-9738)  (AF  EOAR-e3.16) 

AD  533326  Uiicla!i.s!flc-d 

Also  puj)lishe_d_in  EIcctroe.ncephalog  and  Chn 
Nourophs’siol  v.  19  404' >(I6,  Oct  1955 

A  simple  Iriggereu  i  ircuii  has  been  developed  to  produce 
near- randomly  vat  table  delays  of  the  order  of  msec 
to  seconds  It  requires  only  one  valve,  an  ordinary 
post-olfuo  type  relay  and  a  transformer  A  de.scription 
is  given  ul  the  luie  of  the  device  to  permit  aperiodic 
loop  of  magnetic  tape 


Kent  State  U  Dept  of  Chemistry,  Ohio 

PURE  ACETIC  ACID  AND  ACETIC  ANHYDRIDE  AND 
THE  ELECTRICAL  CONDUCTANCE  AND  DIELECTRIC 


CONSTANT  OF  THIS  SYSTEM,,  by  R.  T  Myers. 

[1965)  (3)p  Ir.cL,  diagr  table.  (APOSR- 65-0677) 

(AF  49(638)641)  AD  614755  UncUssified 

Also  published  in  Jour,  Phys  Chem.  ,■  v.  69-  700-702, 
Feb  1S65 

Acetic  anhydride  was  used  it.  the  purification  of  acetu 
acid,  and  the  effects  of  added  acetic  anhydride  on  the 
properties  of  *he  acid  were  studied.  The  density,,  elec¬ 
trical  conductance,  and  dielectric  constant  of  the  system 
of  acetic  acid-acetic  anhydride  are  reported  along  with 
simple  but  novel  methods  of  purifying  these  substances. 
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Kentucky  U.  |Dept,  of  Physics]  Lexington. 

HYPOTHESIS  OF  ORBITAL  OVERIaVP  SHIFTING,  by 
L.  Gildart,  11965]  [2]p  incl,  refs.  [AF  49(638)90] 

Unclassified 

Published  in  Jour.  Appl.  Phys.,,  v  36:335-336,  Jan, 

A  description  of  the  action  of  the  stibmte  solid  state 
switch  (formed  from  80383  doped  with  l'^  Sb)  is  given. 
The  action  is  interpreted  in  terms  of  the  hypothesis  that 
the  conduction  process  in  semiconductors  should  alter 
as  the  orbitals  of  the  donors  begin  to  overlap. 
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(Kentucky  U  Research  Foundation  Dept,  of  Engineering 
Mechanics,  Lexington] 

ON  THE  STATIC  RESPONSE  OF  ANNEALED  ALUMI¬ 
NUM,  by  M.  J  KemgandO  W  Dillon,  Jr  (1965) 

[S]p  i.icl,  diagrs.  table,  refs  (APOSR-67-2447) 
(AF49(f38)1306)  AD  660386  Unclassified 

Presented  ai  Ninth  Midwestern  Mechanics  Cor.f  . 
Wisconsin  U  ..  Madison,  Aug  16-18,,  1965. 

Exiierimental  data  on  oiaxially  stressed,  commercially 
pure  (IICO  alloyi  annealed  aluminum  loaded  in  tension 
and  torsion  are  presented  Very  slow  loading  is  used 
so  that  '*ie  duration  of  each  test  is  about  6  weeks.  The 
first  derivative  of  the  resulting  stress-strain  relation 
IS  discontinuous.  At  discrete  values  of  the  average 
stress  small  increases  in  load  cause  large  irreversible 
changes  in  strain.  At  these  stresses,  the  material  is 
said  to  be  mechanically  unstable.  The  main  point  of 
this  piper  is  the  demonstration  that  at  unstable  loads 
a  single  "yield  surface"  in  stress  space  corresponds  to 
two  surfaces  in  stra’n  space  Therefore,  compliances 
used  in  incremental  theories  of  plasticity  arc  discon¬ 
tinuous  and  the  regions  of  applicability  of  such  theories 
are  restricted 
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Laval  U. ,,  Quebec  (Canada) 

[AUTORADIOGRAPHIC  STUDY  OF  H3-PHDLINE 
INCORPORATION  ".Y  TjiE  BASOPIRLE  CELLS  OF 
RAT  ADENOHYPOPHYSIS]  Etude  autoradiographique 
de  I'incorporation  de  la  proline  tntiee  par  leb  <'ellules 
basophiles  de  I'adenohypoph^'se  du  rat,  by  S  Ducommun. 
[1965]  |8]p.  incl.  Ulus,  diagrs.  tables,  refs.  (AFOSR- 
66-09621  (AF  AFOSR-64-511)  AD  63  5  438 

Unclassified 

Also  published  in  Ann.  Endocrinol.  (Pans),  v.  26: 
38S-392,  Aug.  1965. 

Kopriwa  and  Leblond's  autoradiographic  procedure 
was  successfully  adapted  to  the  study  of  the  basophil 

II  of  the  rat  adenohypophysis  under  the  following 
Itlons:  I  P  injection  of  1  aiicrocurie  of  H3- 
nc/g,  B.  W. ,  4  u  sections  of  appropriately  fixed 
embedded  pituitaries  staued  with  PAS  and 
ed  with  a  photographic  emulsion,  counting  of 
idual  silver  grains,  after  30  days  of  exposure, 
e  emulsion  overlying  the  whole  adenohypophysis, 
ell  as  in  the  thyrotroph  and  gonadotroph  cells  In 
trial  from  intact  animals  the  incorporation  of  H3- 
ine,  rapid  during  the  first  hr  after  the  injection, 

8  down  to  a  relatively  constant  rate  during  the  sub- 
ent  17  hr  Thyroidectomy,  performed  4  weeks 
r  to  the  injection,  resulted  in  markedly  enhanced 
rporation  of  the  tntiated  ammo  acid  by  the  thyro- 
5,  and  in  depressed  incorporation  by  the  gonado- 
tis.  These  changes  are  interpreted  in  terms  of 
•ed  8ynthe.sis  of  the  corresponding  pituitary  bor¬ 
es. 


138W 

LaiM  U. ,  Quebec  (Canada) 

MeUROHUMORAL  CONTROL  of  THYROTROPIC 
RcnVTTY,  by  C.  Fortier.  Firal  technical  rept. 

MOct  1,  1963-Sept  30,  1965  |23|p.  incl.  di-ugr  refs. 
”(AFOSR-66-1476)  (AF  AFOSR-64-511)  AD  636083 

UnclasbiTied 

Studies  on  the  leycls  of  interaction  between  ACTH,  TSH, 
corticosteroid  and  thyroid  hormones  are  described. 
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Laval  U  ,  Quebec  (Canada). 

PITUITARY- THYROID- ADRENOCORTICAL  INTER¬ 
ACTIONS  DURING  COLD  EXPOSURE  IN  THE  RAT 
(Abstract),  by  M  Jobin  and  C.  Fortier  [1965]  |l|p 
(AFOSR-66-2471)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-64-511 
and  Medical  Research  Council)  AL  643139 

Unclassified 

Also  published  Ml  Federation  P roc. ,  y.  24,  Mar.-Apr. 

TMT 

The  effect  of  cold  on  the  activity  of  the  3  gU  nds  was 


studied  by  concurrent  assays  of  pituitary  and  plasma 
Thyroid  Stin  ulating  Hormone,  plasma  thyroxine  and 
plasma  corticosterone  In  short  term  studies,  tempera¬ 
tures  from  13  C  to  -lO  'C  caused  increased  TSH  secre¬ 
tion  and  progressively  greater  corticosterone  responses 
Intervals  from  2  5  min  to  64  days  were  then  used  for  a 
detailed  study  of  acute  and  long-term  changes  following 
continuous  exposure  to  5  C  Plasma  TSH  reached  an 
initial  peak  at  40  mtn,  a  second  at  12  hr,  and  then 
remained  slightly  elevated  Depletion  of  pituitary  TSH 
after  1  day  gave  way  to  supernormal  co’icentrations 
after  5  days  followed  by  a  return  to  not  mal  A  significant 
rise  in  plasma  thyroxine  was  not  recorded  before  24  hr; 
longer  exposure  led  to  low  levels  (60- 70^),  suggesting 
increased  inactivation  or  decreased  binding  of  T-4  to 
plasma  proteins  Maximum  plasma  corticosterone  was 
reached  in  20  min  Slightly  elevated  values,  seen  after 
a  fe-w  days,  gradually  returned  to  normal  The  40  min 
plasma  TSH  response  was  unaltered  by  prior  adrenalec¬ 
tomy  High  post- thyroidectomy  levels  were  further  in¬ 
creased  at  5  C 
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Laval  U  ,;  Quebec  (Canada). 

TWO  METHODS  FOR  DETERMINING  THE  CORTICO¬ 
STERONE-BINDING  CHARACTERISTICS  OF  TiUNS- 
CORTIN  (Abstract),,  by  F.  Labrie.  M.  Norman  and 
others.  [1965]  (l]p  (APOSR-G6-24  68)  (AFAFOSR- 
65-511)  AD  643250  Unclassified 

Presented  at  Eighth  annual  meeting  of  the  Canad.  Fed 
Biol  Soc. ,.  Ottawa  U  ,  Ontario  (Canada).  June  9-11. 

1965 

Also  published  in  Proc  Canad  Fed,  Biol  Soc  ,  v  S'. 
f0.,1§65 

Thyroxine-induced  enhancement  of  plasma  corticoster¬ 
one  binding  by  transcortin  was  evidenced,  in  previous 
studies,  by  equilibrium  dialysis  and  gelfilti  ation  The 
binding  capacity  of  transcortin  being  a  function  of  the 
total  number  of  lis  binding  sites  (NS;),,  and  of  its  associ¬ 
ation  constant  (Kj),  the  observed  effect  of  thyroxine  was 
analyzed  in  these  terms  by  two  related  methods  respec¬ 
tively  involving  combined  dialysis  and  gel- nitration, 
and  dialysis  alone  for  dotennimng  the  equilibrium  of 
corticosterone  wi'h  jilasma  proteins  for  increasing  con¬ 
centrations  of  the  steroid.  Graphic  solution  of  the  first 
metnod  was  obtained  from  the  regression  of  the  recipro¬ 
cals  of  the  transcortin- bound  corticosterone  concentra¬ 
tions  over  the  reciprocals  of  the  unbound  corticosterone 
concentrations,  the  .slope  corresponding  to  l/Kj;  and 
the  intercept  on  the  'Y’  axis,  to  l/K(NSt  second 

approach,  the  total  corticosterone  concentration  was 
plotted  vs  the  unbound  moiety.  The  slope  of  Ih''  recti¬ 
linear  component  of  the  resulting  curve  gave  the  .atio 
of  album! n-tx'unc!  corticosterone  to  its  unbound  moiety 
Extrapolation  of  ihis  linear  component  to  the  'Y'  axis 
yielded  NSj,  whereas  l/Kj  was  obtained  by  exteiidiiig  to 
the  'X'  axis  a  perpendicular  dropped  from  the  intercept 
of  the  curve  by  a  line  parallel  to  its  linear  component 
and  originating  at  NSj ,  2  on  the  'Y'  axis.  Similar  results 
were  obtained  by  the  2  methods,  showing  a  markedly 
predominant  effect  of  thyroxine  on  the  number  of  binding- 
sites  of  transcortin 
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Lawrence  U.  Dept,  of  Chemistry,,  Appleton,  Wis. 

SURFACE  STATES  IN  PURE  PALLADTUM,  hy  R  W. 
Zuehlkc  Final  rept.  Oct  1,  1962-Mar.  1,  1965 
July  1965  (l5!p  incl.  diagrs.  refs.  (APOSR-65-1482} 
(AF  APOSR-63-114)  AD  623341  Unclassified 

Magnetic  susceptibility  studies  on  small  crystal  (112A  - 
300A)  palladium  blacks  and  studies  of  the  interaction 
of  adsorbed  nitric  oxide  with  palladium  surfaces  through 
magnetic  susceptibility  and  standard  adsorption  tech¬ 
niques  have  been  made.  The  observed  dependence  of 
the  magnetic  susceptibility  of  palladium  on  particle  size 
IS  consistent  with  a  postulate  of  a  band  of  electronic 
surface  states  lying  slightly  above  the  bulk  4-d  band. 
Sorption  studies  indicate  ttut  nitric  oxide  is  adsorbed 
at  room  temperatures  to  slightly  more  than  monolayer 
coverage  in  both  a  physisorbed  and  a  weakly  energetic 
chemisorbed  state.  In  addition,  a  complex  cooperative 
electronic  rearrangement  apparently  occurs  over  a 
small  temperature  range  around  room  temperature  and 
at  monolayer  coverage.  (Contractor’s  abstract) 
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Lehigh  U.  Center  for  the  Informahon  Sciences, 

Bethlehem,  Pa. 

COMPUTA'nONAL,  PHONOLOGICAL  AND  MORPHO¬ 
LOGICAL  LINGUIS'nCS  .'.LD  RETRIEVAL  STUDIES. 
GRAMMARS  AND  TEXT  ANALYSIS,  by  D.  J.  Hillman. 
Aug.  23,  1965  ,  20p  incl.  refs.  (Rept  no.  1)  (AFOSR- 
^5-1892)  (AFAPOSR-65-724)  AD  621128 

Unclassified 

The  role  of  grammatical  analysis  in  processing  text 
for  document  and  message  retrieval  is  explored  and 
certain  requirements  are  formulated.  The  utility  of 
transformational  grammars  in  text  analysis  is  ex¬ 
amined  by  considering  whether  transformations  are 
(a)  meaning-preserving,  (b)  truth  preserving,  and  (c) 
information  preserving.  The  inquiry  reveals  that  trans- 
formahons  themselves  do  not  preserve  meaning,  truth, 
ur  information  content.  Such  grammars  provoke  metho¬ 
dological  irrelevancies,  leading  to  a  strong  negative 
recommendation  concerning  their  use  in  text  process¬ 
ing.  It  is  suggested  that  questions  of  structure  for 
document  and  message  retrieval  be  explored  from  a 
different  point  of  view  which  combines  approaches  from 
statistics,  syntax,  and  semantics.  Criteria  for  meas¬ 
uring  the  simplicity  of  a  grammatical  model  are  dis¬ 
cussed  (Contractor's  abstract) 
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Lehigh  U.  (Dept.,  of  Mathematics]  Bethlehem,  Pa, 

VECTOR  HELDS  AND  INHNITESIMAL  TRANSPORMA- 
•nONS  ON  ALMOST- HE RMITI AN  MANIFOLDS  WITH 
BOUNDARY,  by  A.  L.  Hilt  and  C.-C  Hsiung.  (19651 
(26(p.  incl,  refs.  (APOSR-65-1035)  (AF  49(638)1009) 
AD  619352  Unclassified 


Also  published  in  Canad.  Jour.  Math. ,  v.  17:  213-238, 
Mar. -Apr.,  1965., 

An  investigation  is  made  of  vector  fields  and  infinitesi¬ 
mal  transformations  on  aimost-Herminan  manitolds 
with  boundary.  Riemanman  manifolds  are  considered, 
as  well  as  Lie  derivatives  over  the  manifolds,  local 
boundary  geodesic  co-ordinates,  and  integral  formulas. 

A  Killing  vector  field  on  a  compact  orientable 
Riemanman  manifold  is  discussed,  and  almost- 
Hermitian,  almost-semi-Kahlerian,  and  almost- 
Kahlerian  structures  are  defined.  Contravariant  analytic 
vector  fields  are  given  consideration  on  an  almost- 
Hermitian  manifold  M"  with  boundary  B""*,  together 
with  their  relations  to  Killing,  projective  Killing,  and 
conformal  Killing  vector  fields.  Covariant  analytic 
vector  fields  on  an  almost- Hermitian  manifold  with 
boundary  are  studied  as  well  as  vector  fields  on  an 
almost' Kahlerian  manifold  with  boundary.. 
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THE  METABOUSM  OF  SIMPLE  CARBON  COMPOUNDS 
IN  MICRO-ORGANISMS,  by  H.  L.  Kornberg.  Final 
rept.  Jan.  1,  1965,  22p.  incl.  refs.  (AFOSR-65-0665) 
(AF  EOAR-63-17)  AD  614479  Unclassified 

This  report  summarizes  the  evidence  for  the  views  that 
(a)  the  structural  gene  for  citrate  synthase  adjoins  that 
for  galactokinase  on  the  chromosone  of  E,  coli;  (b)  the 
anaplerotic  carboxylation  of  C3-acid8  in  E.  coli  is 
effected  via  phosphopyruvate  carboxylase;  this  reaction 
is  regulated  by  acetyl- coenzyme  A,  (c)  the  functioning 
of  isocitrate  lyase  is  causally  related  to  growth  on 
acetate:  (d)  the  activation  of  an  L- serine  dehydratase  by 
Its  substrate  is  associated  with  a  change  in  the  molecu¬ 
lar  weight  of  the  enzyme:  (e)  erythro  beta-Hydroxyas- 
partate  dehydratase,  highly  purified,  differs  from  other 
hydroxyaminoacid  dehydratases:  (f)  P.  ovalis  Chester 
contains  a  highly  active  oxaloacetate  4-carboxyly3se, 
which  is  inhibit^  by  acetyl- coenzyme  A  derivatives; 

(g)  Cl.  kluyveri  extracts  catalyse  the  ferredoxin-de- 
pendent  carboxylation  of  acetyl- coenzyme  A  In  addition, 
a  number  of  matters  relevant  to  these  major  areas  of 
work  arc  discussed. 
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HNE  CX)NTROLOF  PHOSPHOPYRUVATE  CARBOXYL¬ 
ASE  ACTIVITY  IN  ESCHERICHIA  COLI,  by  J.  L 
Canovas  and  H.  L.  Kornberg.  (1965]  J4jp  incl.  diagrs 
table,  refs  (APOSR-65-0957)  (AF  EOAR-63-17) 

AD  617990  Unclassified 

Also  published  in  Biochim.  el  Biophvs.  Acta.  v.  9' 
I69-r72rJan.T565. 

Studies  with  mutants  of  S  lyphi murium  and  E  coli 
which  fail  to  grow  on  glucose- salts  media  unless  such 
media  are  supplemented  with  intermediates  of  the  tn- 
carboxv'lic  acid  <  v<  If  have  shown  that  the  carboxylation 
of  phosphoenulpV'  naie  (PEP)  is  neres.sarily  involved 
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In  the  mainlance  of  the  cycle..  However,  the  quantities 
of  phoqihoenolpyruvate  carboxylase,  detected  were 
in  insufficient  quantities  to  maintain  the  reaction.  A 
considerably  higher  efficiency  of  isotope  incorporation 
was  observ^  when  E.  coli  were  incutated  witn  acetate, 
ATP,  and  CoASH  in  addition  to  PEP,  ‘tnd 

Mg^'^.  It  is  pointed  out  that  PEP  is  an  essential  for  the 
reaction  and  that  the  enzyme  activity  needed  for  the 
carboxylation  of  PEP  is  enhanced  by  the  presence  of 
CoASAc  This  compound  is  in  return  a  product  of  PEP 
catabolism  and  is  completely  combusted  in  the  scheme. 
The  result  is  that  a  control  system  is  established  based 
on  the  particular  needs  of  the  organism  for  oxaloacetate 
to  enter  the  tricarboxylic  acid  cycle. 
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THE  UTIUZATION  OF  ACONATE  AND  ITArONATE 
BY  MICROCOCCUS  SP.,  by  R  A.  Cooper.,  K  Ibaba, 
and  H.  L.  Kornberg.  [1965]  [7jp.  incl.  diagrs.  tables, 
refs.  (AroSR-65-2516)  (AF  EOAR-63-17) 

.AO  627825  Unclassified 

Also  published  in  Biochem.  Jour.,  v.  94-' 25-31,- Jan. 
Id65. 

An  organism,  identified  as  Micrococcus  qi. ,  was 
isolated  by  elective  culture  on  aconale,  it  also  grew  on 
itaconate.  Washed  suspensions  of  the  aconate- grown 
organism  readily  oxidized  intermediates  of  the  tri¬ 
carboxylic  acid  cycle,  aconate  and  succinic  semialds- 
hyde,  but  not  itaconate.  Itaconate- grown  cells  oxidized 
tricarboxylic  acid-cycle  intermediates,  succinic  semi- 
aldehyde  and  Itaconate,  but  not  aconate.  Succinate- 
grown  celts  oxidized  neither  itaconate  nor  aconate  Ex¬ 
tracts  of  aconate- grown  cells  catalyzed  the  formation 
of  succinic  semialdehyde  and  carbon  dioxide,  in  equi¬ 
molar  amounts,  from  aconate.  In  the  presence  of  NAD 
or  N.ADP,  succinic  semialdehyde  was  oxidized  to 
succinate  with  concomitant  reduction  of  the  coenzyme.. 
Extracts  of  itaconate- grown  cells  catalyzed  the  forma¬ 
tion  of  pyruvate  and  acetyl-CoA  from  itaconyl-CoA. 

Key  enzymes  involved  in  the  formation  of  succinate 
from  aconate,  and  of  pyruvate  and  acetyl- CoA  from 
itaconate,  were  distinct  and  inducible:  their  formabon 
preceded  growth  on  the  appropriate  substrate. 
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THE  BIOSYNTHESIS  OF  ALANINE  BY  CLOSTRIDIUM 
KLUYVERI,  by  I  G.  Andrew  and  J.  G.  Morris.  [1965] 
[4jp,  incl.  diagr.  tables,  refs.  (AF  EOAR-63-17) 

Unclassified 

Published  in  Biochim  et  Biophys.  Acta,  v.  97:.  176- 
179,  Jan.  1965. 

This  communication  reports  the  operation  of  the 
pyruvate  synthase  system  in  Clostridium  kluyveri,,  an 
anaerobic  organism  which  grows  on  a  medium  containing 
only  acetate  and  ethanol  as  organic  carbon  sources 
despite  the  absence  of  isocitrate  lyase  and  hence  of  the 


glyoxylate  cycle..  The  strain  of  C.  kluyveri  used,  was 
isolated  from  canal  mud  by  anaerobic  enrichment 
culture  on  the  synthetic  medium,  without  yeast  extract 
and  with  acetate,  ethanol  and  carbonate  as  sole  carbon 
sources  It  was  maintained  by  frequent  subculture 
at  37'  in  this  medium  Results  indicate  the  operation 
in  C.  kluyveri  of  a  ferredoxin-dependent  mechanism  for 
the  carboxylation  of  acetyl- ccenzyme  A.  which  results 
in  the  rapid  production  of  alanine  in  the  growing  or¬ 
ganism. 
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L-SERINE  DEHYDRATASE  OF  ARTHROBAGTER 
GLOBIPORMIS.  by  E  S  Bndgeland  and  K  M  Jones 
[1965]  [IJp  (AF  EOAR-G3-17)  UncUssified 

Published  in  Biochem  Jour. .  v  94-  29P,  Feb  1965 

When  studied  in  toluene- treated  cells  the  enzyme  L- 
serine  dehydratase  showed  the  following  properties- 
pyruvate  production  proceeded  linearly  with  time,  no 
requirement  for  cations  was  observed,  and  the  I.  serine 
saturation  curve  deviated  only  very  slightly  from  the 
usual  Ml chaelis-Mcnten  form  However,  when  extracts 
were  prepared,  either  from  toluenized  cells  by  lysozyme 
treatment  or  from  fresh  cells  by  lysozyme  treatment  or 
ultrasonic  vibrations,  the  enzyme  exhibited  markedly 
different  properties. 
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Leicester  U.  Dept,  of  Biochemistry  (Gt.  Brit  ) 

THE  ROLE  OF  PHOSPHOPYRUVATE  CARBOXYLASE 
IN  ESCHERICHIA  COLI,.  by  J  M  Ashworth,  H  L, 
Kornberg.  and  R.  L  Ward.  [1965]  [l]p  (AF  EOAR- 
63-17)  Unclassified 

Publishfo  in  Biochem.  Jour. ,  v.  94--  28P.  Feb.  1965 

At  least  4  enzymes,  theoretically  capable  of  effecting 
the  net  formation  of  C4  acds  by  carboxylation  of  r3 
acids,  have  been  shown  to  be  present  in  micro-organisms 
In  order  to  determine  whether  one  of  these  enzymes 
uniquely  effects  the  formation  of  C^-acids  necessary  for 
growth,  suspens.ons  of  a  thiamin- requiring  strain  were 
treated  with  N-methyl-N-nitroso-N‘-mtroguanidiiie  A 
mutant  (designated  AB  1622)  was  selected  which  did  not 
grow  on  a  glucose- salts- thiamine  medium  but  grew  if 
this  medium  was  supplemented  with  glutamate,  aspartate 
or  succinate  The  mutant  also  grew  on  acetate,  glu¬ 
tamate.  aspartate  or  succinate,  but  not  on  glycerol  or 
lactate,  when  these  compounds  were  pro-nded  as  sole 
carbon  source 
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THE  UTILIZATION  OF  GLYCOLLATE  BY 
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MICHOCOCCUSDFNITHinCANS-  THE  (•-HYDROXY- 
ASPARTATE  PATHWAY,  by  H.  L.  Kornberg  and  J  G. 
Morns  |196S,'  [lOJp.  incl  diagrs  tables,  refs. 

(AF  EOAR-63-17)  Unclassified 

Pubi  siieu  111  Biocbem  Jour. .  v.  s5.  !)77-586,  June 
1965.. 

Micrococcus  dcmtnficans  utilized  glyrollate  as  sole 
carbon  source  for  aerobic  growth.  Glyoxylate  was 
utilized  less  well,  and  tltough  glycine  alone  did  not  sup¬ 
port  growth  It  enlianced  growth  on  glyoxylate.  During 
growth  on  glycollate,  ^^C  was  incorporated  from 
|2-'‘*Cjglyoollate  into  glycine  and  thence  into  aspartate, 
malate  and  glutamate.  No  phosphog'ycerate  v/as 
labelled  at  the  earliest  times.,  Glyoxylate  was  tne  first 
product  of  glyioUate  utilization,  and  glycollate  oxidase 
was  inducibly  formed  on  transfer  of  the  organism  to 
glycollate- containing  media.  Extracts  of  glycollate- 
grown  M  denitrifirans  contained  negligible  glyoxylate- 
carboligase  activity  and  only  low  tartronate  seniialde- 
hyde- reductase  actinty  erythro- --Hydroxyaspartate 
IS  a  key  intermediate  in  glyoxylate  utilization  by  this 
organism.  Enzymes  catalyzing  (a)  the  synthesis  of 
“rythro- —hydroxyaspartate  from  glyoxylate  and  glvcine. 
and  (b)  the  conversion  of  erythro-  =  -hydrcxyaspartate 
into  oxaloacetate,  were  inducibly  formed  during 
growth  on  glycollate  and  on  other  substrates  yielding 
glyoxylate.  Met'iods  for  the  assay  of  these  enzy.mes 
were  developed  It  is  concluded  that  in  M  demtnficans 
the  biosynthesis  of  cell  materials  from  glycollate  is 
accomplished  by  the  "--hydroxyaspartate  pathway,''  a 
novel  metabolic  route  tiiat  may  also  perform  a  cataoolic 
cole  in  glyoxylate  oxidation. 
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Leicester  U.  Dept.,  of  Chemistry  (Ot.  Brit.  J. 

THE  EFFECT  OF  ADDED  ELECTROLYTES  ON  THE 
E  S.  a  AND  OPTICAL  ABSORPTION  OF  METAL- 
AMMONIA  SOLUTIONS,  bv  M  C.  R.  Symons.  Final 
repi  Jan  1965,.  12p.  (AroSR-63-1938)  (AF  EOAR- 
62-64),  AD  627274  Unclassified 

The  electron  spin  resonance  of  solutions  of  alkali  metals 
in  liquid  ammonia  was  studied  as  a  function  of  the  con¬ 
centration  of  metal  and  of  added  alkali  metal  halides. 
When  the  concentration  of  metals  is  small  (<  lO'^m) 
there  are  small  negative  deviations  in  the  g-lactor  for 
added  chlorides  and  bromides  but  very  large  negative 
deviations  for  added  iodides,  the  shifts  for  a  given  salt 
mohality  being  then  a  function  of  the  cation.  These 
shifts  are  enhanced  at  higher  metal  concentration  and 
higher  temperatures,  and  are  accompanied  by  a  marked 
increase  in  line- width  The  visible  and  near  IR  aosorp- 
tn  n  spectra  of  some  of  tlie.se  solutions  was  measured 
ami  the  appearance  of  a  shoulder  in  the  12.  500  cm"' 
region  was  confirmed  T'hese  results  are  discussed  m 
terms  of  a  specific  interaction  between  unpaired  elec¬ 
trons  and  iodide  ions.  Evidence  that  solvated  electrons 
are  quite  strongly  confined  to  cavities  in  the  solvent  is 
summarized,  ami  a  simple  model  is  suggested  which 
links  the  optical  properties  of  solvated  electrons  to 
those  of  F  centers  in  alkali-halide  crysla  s  and  to  those 
of  solvated  halide  ions 


1394 

(Leyden  U  j  Lorentz  Inst  fNetnerlands) 

■JERT/ATION  OF  MAXW'ELL  S  EO''A'nONS  THE 
ATOMIC  HELD  EQUATIONS,  by  S  R  de  Groot  and 
J  Vlieger  (!965J(16jp  (AFOSR- 65- 10841  (AFEOAR- 
62-991  AD  Cl 9f07  Unclassified 

Also  published  in  Physiea..  v  .31  125-140.  Feb  196.5. 

From  the  electromagnetic  equabons  for  fields  prcxluced 
by  point  particles,  the  field  equations,  taking  iito  ac¬ 
count  the  existence  of  stable  atoms,  are  deriveo  in  co- 
varia.T  form.  These  atomic  field  equations  involve,  be¬ 
sides  the  field  tensor  (i .  b).  an  atomic  polarizahon  ten¬ 
sor  (p,  m)  or  alterr.ahv  ely  the  field  tensor  id.  h)  -  (e  ♦• 
p.  b  -  ni).  The  atomic  polarization  tensor  is  given  as 
a  function  of  atomic  positions  and  velocities  of  proper 
electric  dipole,  quadrupole.  ana  magnetic  dipole  r.ir- 
ments,  and  of  time  derivatives  of  these  quantities.  Vhe 
proper  atomic  multipole  moments  are  defined  in  Lorentz 
frames  in  which  the  atoms  are  momentanty  at  rest 
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Leyden  U  Loren'z  Inst.  (Netherlands) 

DERIVATION  OF  MAXWELL  S  EQUA'HONS.  THE 
STATISTICAL  THEORY  OF  THE  MACROSCOPIC 
EQUATIONS,  by  S  H  de  Grout  and  J.  Vltcger.  fl965j 
(H]p.  incl  refs  (APOSR-86-1541)  (AF  EOAR-62-19) 
AD  638071  Unclassified 

Also  published  in  Physica,  v.  31 '254-268,,  Mar.  1905. 

The  macroscopic  Maxwell  equations  are  derived  in 
covariant  way  from  the  ’  atomic  field  equations.  "  The 
letter  were  themselves  obtained  previously  from  the 
field  equations  of  electron  theory  for  point  particles,  by 
means  of  a  covariant  mallipole  expansion  tn  the  statis¬ 
tical  deriiation  an  appropriate  averaging  procedure  is 
used  in  a  so-called  "fluxton  space,  "  i  e. ,  the  space 
spanned  by  the  atomic  positions,  the  atomic  mullipole 
moments  and  the  first  and  higher  tune  derivatives  of 
these  variables,  on  which  the  fields  m.ay  depend.  Re¬ 
tardation  .if  the  fields  IS  also  taken  into  account. 
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AIR  FORCE  SCIENTinC  RESEARCH  BIBLIOGiiAPHV . 
VOL  III''  1959,  by  G.  V  Hooker,  D  C  Yates  and 
others.  1965,  P93p,  incl,  refs  (AFOSR-700-3) 
(CSO-680-6C-4)  AD  626600  Unclaf  iified 

"Ins  bibliography  includes  abstracts  of  all  tcihmcal 
reports,  journal  ai  tides,  hooks,  symposium  proceed- 
mgs,  and  monographs  produced  and  published  by  scien¬ 
tists  .suppoiled  in  whole  or  in  part  by  the  Air  Force 
Office  of  Scientific  Research  during  the  calendar  year 
1959  The  Air  Force  Office  of  Scientific  Research 
supports  fundamental  research  in  the  five  major  scien¬ 
tific  di  si  tpli  lies-  physics,  chemistry,,  engineering 
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sciences  (subsuming  mechanics  and  propulstc  i)>  Rfn 
sciences  (both  biological  and  behavioral,  but  not  medi¬ 
cal),  and  mathematics  (including  dunng  the  period  of 
this  bibliography,  the  information  sciences).  Thus, 
these  abstracts  are  multi-disciplinary,  their  common 
link  being  then  support  by  APOSR.  ^ferences,  re¬ 
ports,  and  clues  to  the  existence  of  reports  were  found 
by  searching  the  indexes  and  report  collection  of  the 
Air  Force  Office  of  Scientific  Research  Technical 
Library,  and  the  collection  of  the  Defense  Documenta¬ 
tion  Center.  Detailed  searches  were  made  of  each  con¬ 
tract  Rle  in  the  several  AFOSR  Directorates.  In  addi¬ 
tion,  cover- to- cover  sear'hes  were  made  of  over  200 
scientific  journals  Issued  mostly  in  the  time  period 
1959-1962.  This  volume  of  the  bib'  ography  consists  of 
approximately  2300  references.  A  ietailed  subject 
index,  arranged  alphabetically,  and  a  special  subject 
classiRcatlon  for  mathematics,  are  provided.  In 
addition,  thee  are  a  contract  index,  AFOSR  control 
number  index,  and  a  personal  author  index. 


Libre  U. ,  Brussels  (Belgium). 

see  Free  U.  of  Brussels  (Belgium). 
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LiUeU.  (France). 

DERIVATION  AND  SOLUTION  OF  THE  EQUATIONS 
OF  COMPATIBILITY  OF  A  GAS,  by  R.  Berker.  Final 
rept.  May  3,  1965,  129p.  incl.  refs.  (AIOSR-63- 
1227)  (AF  61(052)710)  AD  621251  Unclassified 

A  gas  is  considered  which  has  no  viscosity  and  which 
is  thermally  iKnconductlng.  By  eliminating  all  unknown 
quantities,  other  than  the  velocity,  which  govern  the 
motion  of  the  gas,  equations  oi  motion  are  obtained 
which  contain  only  the  velocity  and  the  known  external 
force.  The  particular  cares  of  steady  motion,  plane 
motion,  and  rotatlunally  symmetric  motion  are  exam- 
‘ned  The  inverse  method  is  then  applied  in  order  to 
rotaln  new  solutions  of  the  equations  of  motion.  The 
jas  of  Prim  and  the  perfect  gas  are  considered;  and 
finally  the  methods  developed  are  applied  to  steady  plane 
motion,  the  streamlines  of  which  are  isometric  curves, 
and  rotational  Prandtl- Meyer  flows  around  a  corner, 
performed  by  a  gas  which  is  neither  perfect  nor  a  gas 
of  Prim. 
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Ll.tle,  Arthur  D.  ,■  Inc. ,;  Cambridge,  Mass. 

THE  THERMODYNAMICS  OF  VAPORIZATION  IN  THE 
UERYLUUM  OXIDE-BORON  OXIDE  SYSTEM,  by  P. 

E.  Blackburn  and  A.  Biirhler.  11965)  l6|p.  incl.  diagrs. 
table,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)1171,-  Advanced 
Research  Projec.s  Agency,,  and  Army  Research  Office 
(.Durham))  UncUssilied 

Published  in  Jour.  Phys.  Chem. ,-  v.  69.  4250-4255, 

DiFrrassT 

.aporization  and  the  phase  relationships  in  the  beryllium 


oxide- boron  oxide  system  were  studied  by  Knudsen 
effusion  using  a  vacuum  balance  and  a  mass  spectrome¬ 
ter  and  by  differential  thermal  analysis.  Gaseous 
beryllium  metaborate,  Be(B02)2,  was  identified  mass 
^ectrometrically  in  the  vapor  above  the  system.  Solid 
8e3B206  (mp  1495  ±  5°)  was  found  to  be  the  only  con¬ 
densed  mixed  oxide.  The  following  thermodynamic 
values  were  obtained  for  the  formation  of  gaseous  meta¬ 
borate  from  beryllium  oxide  and  gaseous  boron  oxide 
B(0(c)  +  B203(g)  -  Be(B02)2(g)  (AHjaoo  -  22  ±  5  kcal/ 
mol;  Ifiisoo  6  ±  eu/mol).  For  the  formation  of  solid 
Be3B206  from  the  condensed  oxides,  3BeO(c)  + 

6203(1)  =  Be3B206(c)  (''Hjsoq  -  23  ±  5  kcal  'mol; 
ASjsoo  -13  ±  3  eu,''mol)..  The  metal-anion  bond 
strengths  in  the  gaseous  lithium  and  beryllium  metabo- 
rates  show  the  same  relation  to  each  other  as  the  bond 
strengths  in  the  corresponding  chlorides,  thus  further 
confirming  the  pseudohalide  character  of  tne  gaseous 
metaborates.  (Contractor's  abstract) 
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Litton  Systems,  Inc. ,-  Beverly  Hills.  Calif. 

RESEARCH  ON  ELECTROMAGNETIC  PLASMA 
ACCELERATION  (Abstract),  by  A.  S.  Penfold  and  R 
M.  Rosen.  (1965)  [Ijp.  (Bound  with  AFOSa-65-1266. 
AD  622527)  (AF  49(638)12’^!)  Unclassified 

Presented  at  Eighth  AFOSR  Contractors''  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
Calif.,:  Apr.  29-30,,  1965. 

This  research  is  concerned  with  the  behavior  of  plasma 
pi'-Hiuced  by  electrodeless  discharges  in  magnetic  fields 
of  the  traveling- wave  type.  Tne  plasma  is  highly  ionized 
and  relatively  tenuous,  and  an  attempt  is  made  to  attain 
acceleration  with  no  slip  between  the  plasma  and  the 
field.  The  desired  result  is  a  series  of  pinched  plasma 
toroids  moving  at  speeds  which  equal  or  exceed  the 
speed  of  the  traveling  wave.  The  eniire  process  of  pro¬ 
duction  and  acceleration  is  nonsteady.  A  10-phase 
traveling- wave  machine  consisting  of  an  outer  coil  and 
an  inner  (ferrite  loaded)  coil,  which  together  define  an 
annular  region  for  acceleration,  has  been  constructed. 
Because  of  the  hazards  accompanying  the  use  of  mer¬ 
cury,,  initial  operation  of  the  accelerator  was  accom¬ 
pli!  ed  using  argon  gas.  Significant  amounts  of  thrust 
were  observed  when,  and  only  when,  the  electrical  tuning 
of  the  accelerator  was  close  to  ideal  The  speed  of  the 
beam,  measured  at  a  point  about  25  cm  downstream 
from  the  accelerating  channel,  was  observed  to  be  about 
one- sixth  of  the  field  speed  No  evidence  of  plasma 
pinching  was  seen.  Following  these  test.s  the  mercury 
feed  system  was  assembled  and  installed  The  behavior 
of  the  plasma  in  the  fringing  region  of  the  field  is  of 
particular  interest  since  undesirable  effects  occur  there. 
A  method  for  nearly  all  the  undesirable  effects  has  been 
discovered. 
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I'JOO 

LinKnoed  Missile  and  Space  Co.  <  Palo  Alto,  Calif. 

fLClD  MECHANICS  AND  HEAT  TRANSFER  UNDER 
LOW  GRAVITY,  PROCEEDINGS  OF  A  SYMPOSIUM, 
Palo  Alto,  Cahf  .  June  24-25,  1965,  ed.  by  H  Cohan 
a.id  M  Rosters  |1965j(477|p  incl  refs.  (AFOSR- 
60-18411  |AF  49(638)14961  AD  633580  Unclassified 

The  proceedmsts  contain  16  papers  preserted  at  the 
Svnipusiuni  These  papers  are  concerned  with  analyti¬ 
cal  and  experimental  work  covering  a  wtdc  spectrum  of 
llie  present  state  of  knowlcdste  and  the  art  in  fluid  me¬ 
chanical  containment,;  fluid  transfer,  and  fluid  behanor 
under  low  siraiilatio.ial  conoitions  The  volume  there¬ 
fore  serve.',  nut  only  as  a  useful  reference  for  the 
•uirkers  in  the  field  but  should  prove  a  useful  tool  in 
ihartiiiu  the  paths  for  future  research  and  development 
in  the  field  of  fluid  mechanics  and  heat  transfer  under 
low  gravitational  tonditions 


octet,  and  then  simplified  by  neglecting  the  Bo  -  Bjq 
mass  difference  and  taking  all  the  mesons  to  nave  a 
common  mass  small  enough  for  the  static  model  to  be 
used.  Certain  properties  of  SU(6)  can  then  be  used  to 
find  a  solution  to  the  bootstrap  problem. 
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[Laindon  U.  ]  Imperial  Coll,  (of  Science  and  Tech.  ] 
fGt.  Brit.).; 

U-SPIN  AND  THE  MASS  SPLITTING  OF  UNITARY 
MULTIPLETS,  by  G.,  Feldman  and  P.  T.  Matthews., 
(1965]  (121p.  incl.  diagrs  (AFOSR-65-1780)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  EOAR- 62-87  and  National  Science  Foundation) 
AD  626334  Unclassified 

Also  published  in  Ann.  Phys. .  \.  SI  ,  469-480,  Feb.  24, 

l9g57' 
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I  London  U  J  Imperial  Coll,  (of  Science  and  Tech  J 
iGt  Brit  ). 

U(I2l  AND  VECTOR  MESON  DECAYS,  by  F  Hussain. 
il«r,.-)|  j21p  (AIX)SR-05-1349)  (AF  EOAR-62-87) 

AD  (>22900  Unclassified 

Also  publish!^  in  Phvs  Lirs  .,  v  15  78-79.  Mar  1. 
1905“‘  -  ■ 


The  group  U(12)  lias  rcceiUlv  been  suggested  as  the 
cnvarianl  generalization  of  the  SU(C)  group  strccture 
Using  a  unique  expression  for  the  3  meson  vertex,  it 
was  found  that  the  delay  of  >•>'  or  is  forbidden  In  the 
present  note  the  following  ratios  for  decay  rates  are 

R(o  KK)  3  R(p  •2r) 

'in.d  -r — r-r  3.3  The 


(do  ■  2tr)  57 


IKK*  -  K-r) 


selection  i  ule  •  o-  was  i.btained  in  SU(C)  bv  K '  quark 
spin  lonsenation  Relations  obtained  by  total  quark 
s|nn  consei  v'ltion  in  SU(C)  were  not  always  easily  in- 
terpieted  because  of  the  presence  of  orbital  angular 
n  omentuni.  In  U{12)  this  difiicullv  does  not  occur 
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j  London  I  |  Imperial  Coll,  (of  Science  and  Tech.  [ 

(Gt.  lint  ;. 

SL'((j)  IN  A  DARYON  BOOTSTfWP  MCDEL.  by  K  II 
l  app.s  (19651  |3|p  incl  refs  iAFOSR-65-i350) 
(AI  LOAK-62-87)  AD  62>399  Unclas.sified 


The  relations  between  the  masses  in  a  unitary  niultiplct 
are  derived  from  the  U-  and  1-spin  properties  of  the 
mass  splitting  interactions.  Various  simple  rules— the 
Parallelogram  Law  and  the  nth  Difference  Rule—  are 
derived.  It  is  shown  that  the  Gell- Mann-Okubo  formula 
is  just  an  equal  spacing  rale  for  particles  within  a  U- 
multiplet. 
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llaindon  U  1  Imperial  Cnll  [nf  .Science  and  Tech,  ] 

(Gt  Brit. ) 

WEAK  INTERACTIONS,  by  P.  T.  Matthews.  [1965] 
(151p  incl.  refs  (AFOSR-65-1781)  (AF  EOAR-62-87] 
AD  626333  Unclassified 

Also  published  in  Proc,  Roy.  Soc.  (London),  v.  285A: 
AprT965. 


The  pre.sent  status  of  weak  interactions  i.s  iCVtew 
with  particular  referen.’e  to  the  implications  of  a  cur¬ 
rent-current  interactions,  the  '  Y/AQ  file  for  currents, 
and  the -M  1 '2  rule  for  r.on-leptonir  transitions.  The 
properties  of  leptons  and  the  exchange  of  intvrinediate 
charged  vector  oosons  are  considered.  WiUi  regard 
to  senu-leplontc  processes,  hypercharge  conserving 
rexi  tioiis  and  hypercharge  changing  semi-leptonic  de¬ 
cays  are  reviewed.  Problems  arc  discussed  as  a  re¬ 
sult  of  the  equation  AY  1  for  non-lcptonic  decays.  In 
the  paper  it  is  assumed  that  intermediate  bosons  exist 
but  aY  AQ  1  semi-lcptumr  transitions  do  not. 
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Also  pulil^shi'd  111  Plus,  Hev  Llrs  ,  v  14  31-33, 

.1.111  4,  luOj, 

111  the  SU(3)-iinari.inl,  reciproe.il  hootsli.ip  iiuidel,.  it 
IS  dilficiilt  lu  tie.it  till’  By  .iiid  B.y  imilliplets  on  equ.'! 
foiilinc  li\  iiu'lud.iu,  sialteniig  suites  of  the  type  PyBy 
riie  purpose  ot  this  note  i-  to  loiistiu.l  ,|  simplei 
h.iivuu  li.'otstiap  model.  Tne  sUii  dard  model  is  first 
loiupli'.iled  b\  idding  (o  ii  .i  vei  lui  meson  siiiglel  acri 


|lxird('riU  ]  imperial  Coll  jof  Stieni c  and  Tech,  ] 

(Gt.  Bnt  )  V 

MASS  SPLITTING  IN  A  BOOTSTRAP  MODEL  OF  TOUR 
MULTIPLETS,  bv  H  H.  Capps  |1965|]8|p,  iiiei 
tables,  refs  {AF03R-65-1852;  ,(AF  EOAR- 64-46) 

AD  626343  Unelasmfied 
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Also  published  in  Phys.  Rev  ,•  v.  137 ' 01545-61552, 
MrTla,  1965. 

A  bootstrap  model  of  the  pscduoscalar  meson  octet  (P), 
vector  meson  octet  (V),  baryon  octet  (B),  and  baryon 
j  ^  -  3  2*  decuplet  (B’j  is  considered.  A  simple 
dynamical  equation,  used  previously  to  predict  the 
mass- splitting  of  the  P  and  V  multiplets,  is  applied  to 
the  B  and  B*  multiplets.  The  approximations  used  arc 
crude,  but  the  calculated  results  agree  closeiv  v,’'th  the 
experimental  baryon  masses.  The  main  reasons  lor 
this  agreement  are  expressed  simply  in  terms  of  vari¬ 
ous  Clcbsch-Gordan  coefficients  of  SU3.  The  terms 
in  the  equatie  that  are  not  linear  in  the  mass  splitting 
lead  to  an  appreciable  violation  of  the  Gell-Mann-Okubo 
formula  for  the  V  mesons,  and  to  negligible  violations 
of  the  corresponuing  formulas  for  the  B  and  B*  mul¬ 
tiplets.  Matrix  ND'*  dispersion  relations  are  used  to 
clarify  the  basic  physical  assumptions  involved  in  the 
dynamical  eqia.tion. 


1406 

[London  U.  j  Imperial  Coll  [of  Science  and  Tech.  | 

(Gt.  Brit.t. 

ON  THE  COVAHJANT  EXTENSION  OF  SU(6),  bv  J  M. 
Charap  and  P  T.  Matthews.  11965' |13]p  incl  refs 
(AFOSR- 65- 18531  (AF  EOAK-64-46')  AD  026341 

UiuTassitied 

Also  publishiet^ir  Proc.  Roy.  Soc.  (Loudon)',  v  28CA- 
300- ffj,  juiv  1SG5. 

The  covariant  generalization.s  of  SU(6)  invariant  intt  r-- 
actions  are  considered  within  the  framewoik  of 
U(6)  ®  U(6).-  This  group,  111  general,  apiiiars  to  lead 
to  parity  doublin';  for  the  mesons,  liut  not  the  liarvons 
However.'  the  parity  doubling  interpretation  implies 
indeflnue  metric,  whuh  can  be  avoided  liy  using  the 
Bargmann-Wigner  equations  to  eliminate  the  offending 
lerm.s.  These  equations  relate  sets  of  terms,  whuli 
would  together  make  multiplets  of  L'(12),  and  the  mul¬ 
tiplets  correspond  physically  to  those  of  SU(6)  Five 
diflerent  Yukav/a  inicractioii.s  are  dciived,  invariant 
with  respect  to  U{6)  ®  U(6),,  all  of  which  nave  the  SU(6) 
static  limit.  The  linear  combination  of  these  is  found 
which  IS  invariant  for  U(12) 
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[London  U.  |  Imperial  Coll,  [of  Si  lein  '  ,iirl  'lei  ii  ! 

,(Gt.,  Bril'  ) 

ITERATED  CROS.SED  BOX  DIAt.RAM  IN  lllE  COM¬ 
PLEX  ANGULAR  MOMFNTl  M  IM  ANI  AND  BKTIE- 
SALPCTEK  EQUA'ITON.  b\  M.iilii-  [  1963 1  1 15 |p, 
incl.  diagrs.  refs,  (AIOSH-f,)  I  ,)-li  [Al  KOAH-<i4- 
46|  AD  626345  I  in  I  ■  si  tied 

Also  publislied  in  c'oni'iuin.  Mulli  l’h\s  v  1  112- 

12c,  fSC?’ 


II  IS  shown  that  the  kernel  of  the  Bethe-Salpi  ter  e(|ualioii 
IS  of  the  Hilbcrt-Si limidt  type  in  the  domain  A(l,.  s) 

1.  s.  Re  1  -  3  2,  Ims  t  0  having  a  simple  pole  at 

1  -1  This  pole  produces  in  the  whole  amplitude  a 
singularity  found  by  Gribov  and  Pomeraiichuk  since  the 
kernel  is  not  of  finite  rank 
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[London  U  |  Imperial  Coll,  jof  Si  lence  and  Tech  | 

(Gt  Brit.). 

INELASTIC  BOUND-STATE  SCATTERING  IN  SEPARA¬ 
BLE  APPROXIMATION,  bv.I.  T.  Cushing.  11905| 

[ll|p.  {AFOSK-65-1855i  [AF  EOAK- C4-46|  AD  626335 

Lin  lassified 

Also  published  in  Nuum  Cimeiilo,  Senes  X,  v,  36  903- 
91  a,  Api.  f.  "1965, 

The  inelastic  conlnbiitions  to  the  siattering  amplitude 
di-scribing  the  scattering  of  an  elemental  v  particle  from 
a  bound  slate  arc  cahulated  explicitlv  fiom  the  Fadeev 
equations  for  separable  iiiteractiuiis  The  inelastic 
terms  are  then  combined  with  the  preimuslv  calcul.ited 
cla.stic  amplitude  and  the  analytic  properties  of  the 
complete  amplitude  are  iiive.stigaled  in  the  static  limit. 
The  trajectories  ol  the  .‘•iiigularities  ol  the  partial-wave 
amplitude  arc  shown  to  be  liuuiided  in  tlie  right-half 
plane  of  the  total  angular  moiiientum.  The  model  i.'j 
applied  to  the  scattering  of  a  spinli'ss  elcmentarv  parti¬ 
cle  from  a  spinle.ss  I'ompound  one  The  resulting  ampli¬ 
tude  ’S  ''•■u'>ded  by  a  .bn’te  power  ..f  ms  Sj  and  indeiiend- 
ent  of  (OS  dg,  V  here  and  ^2  dre  the  siattering  angles 
of  'he  scslteied  ele-ientary  paiticle  and  ejected  bound 
pailule,  respectivch  TIu  possilile  applicabilitv  of  the 
separalile  appi o\iniatiim  used  is  disiussed 
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I  London  U  |  Imperial  Coll  of  Si  lence  and  Tech 
(Gt.  Brit,  ! 

FLECTROMAGNETIC  INTElvACTION  OF  MESONS 
RESULTING  FROM  A  BROKEN  SYMMETRY,  liv  G  S 
Guralmk.  |1965|ll4|p  incl  diagrs  (AFOSR-G")- 
1856)  [AF  AFOSR-64-461  AD  626498  Unilassified 

Also  publishi  d  in  Nuovo  Cinieiilo,  Senes  X,  v  3fi 
1502- 10T5.  Apn,  1965 

The  Nambu,  .loiui- Lasiiiio  broken  svmmetiv  tluMiv 
restated  in  tei  ms  of  Green's  lunctioiis  in  tlie  jiieecme 
of  an  external  curren'  sourie  Using  thesi  t.reen's 
functions,  it  is  possible  to  laleulate  the  low  si-nrdei 
elfects  of  elei  ti eiiiagiietic  interactions  on  tlie  inili.illv 
massless  p.seudosialar  mesons  induced  bv  the  Innkeii 
svmnietry.  TI  is  found  tliat  the  uin  barged  im  son  ai  - 
quires  no  mass  and  lienee  the  results  .no  i  onsistent 
with  the  Goldslune  theorem  applied  to  tlie  lullv  inleiai  I- 
iiig  svsleni 


Theaiui'yt'i  pruiie:  ties  of  it'c  itei  .iti  d  1 1  os',  tiox  dia¬ 
gram  ai  e  considi  1  ed  111  the  i  oniidi  \  ani  ular  inon  e'ltuni 
plane  by  using  the  iMitiai  wave  Be'he-S.ilpi  'ci  i(|ualion 
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I  London  U.  J  Impenal  Coll.,  (of  Science  and  Tech.  J 
(Gt  Brit  ). 

A  MODEL  FOR  THE  CON.VECTED  PART  OF  THE 
THREE-BODY  AMPLITUDE,  by  J.  T,  Cushing.  [1965J 
(20|p.  incl.  diagrs.  refs.  (AFOSR-65-1857)  (AF 
EOAR-64-46)  AD  626C37  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  38 
463-482,  July  1,  1965 

A  model  involving  separable  interactions  is  proposed 
for  the  scattering  of  3  free  particles  into  3  free  parti- 
iles.  The  analyticity  in  the  total  angular  momentum  j 
and  total  energy  s  of  the  scattering  amplitude  is  inves¬ 
tigated.  It  IS  found  that  a  Somnierfeld- Watson  trans¬ 
formation  cannot  be  used  to  yield  information  on  the 
asymptotic  behavior  of  the  complete  amplitude  as  a 
momentum  transfer  becomes  infinite.  On  the  basis  of 
tins  and  previous  work  on  the  same  model  for  the 
bound- state  parts  of  the  3-body  amplitude,  the  analyhc 
properties  of  all  the  3-body  amplitudes  are  summarized. 
The  Regge  mechanism  of  asymptotic  dominance  appears 
valid  only  for  the  elastic  bound- state  scattering  ampli¬ 
tude  and  oven  here  there  is  competition  between  a  pole 
and  a  cut 


I  London  U  J  Impenal  Cull,  (of  Science  and  Tech.  J 
(Gt.  Brit.). 

FORM  FACTORS  AND  POLARIZATION  EFFECTS  IN 
NEUTRINO-INDUCED  INTERACTIONS,  by  I.  J. 

Ketlev  (1965)  |I4jp.  incl.  refs.  (AFOSR-65-I858) 

|AF  EOAR-64-461  AD  626338  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  38-' 
3'02-3T5,  JulyTT  1965. 

Form  factors  analogous  to  F^^-  and  Fj^  in  nucleon  elec¬ 
tromagnetic  interactions  are  suggested  for  the  vector 
and  axial-vector  currents  at  the  strong  vertex  in  a 
current-current  theory  of  weak  iiitera-  ons.  They  are 
used  to  compute  the  cross-section  and  expressions  for 
the  covariant  polarization  4- vectors  for  the  2  final 
particles  in  the  process  e  (v)  +  N  1,6  with  a  view  to 
determining  the  form  factors  and  testing  time- reversal 
invariance. 


I  London  U  j  Imperial  Coll,  (of  Science  and  Tech.  ) 

(Gt  Brit.). 

VECTOR  MESONS  AND  COMPLEX  ANGULAR  MOMEN¬ 
TUM,  by  M.  Martinis  and  K  Ahmed.  |1965jjl9)p. 
incl  diagrs.  refs  (AFOSR-65-1859)  (AF  EOAR-64- 
4()|  AD  t'26342  Unclassified 

ALSO  puiili.shed  in  Nuovo  Cimento,  Senes  X,  v.  38- 
1021-1059,  Julvl.  1965 

I'In  aicilytic  belianor  in  the  complex  angular  momentum 


plane  of  the  amplitude  for  a  vector  meson  coupled  to  a 
scalar  nucleon  through  a  conserved  current  is  examined. 
The  graph  with  the  exchange  of  two  vector  mesons  is 
considered.  This  graph  is  iterated  in  the  vector  meson 
or  s  channel.  The  partial  wave  prelection  of  the  lowest 
order  graph,  4th  ordec  has  a  simple  pole  at  /  =  1,; 
which  IS  obtained  after  an  analytical  continuation  from 
higher  t.  When  the  singular  part  of  the  graph  at  '  =  1 
is  taken  as  the  kernel  of  the  Bethe-Salpeter  equation  it 
IS  found  that  for  s  ^  .(s  solution  has  two  simple 

moving  poles  in  the  neighborhood  of  t  =  1  in  the  '-plane. 
Howc/er,  the  Regge  trajectory  has  two  branches  which 
intersect  each  other  at  the  branch  point  s  =  6ii‘. 


(Londo.n  U.  j  Imperial  Coll  (of  Science  and  Tech.  J 
(Gt.  Brit.). 

U(12)  SYMMETRY  AND  THE  JOHNSON- TREIMAN 
RELAnONS,  by  J.,  M.  Charap  and  P.  T.  Matthews. 
(1965]  (2jp.  incl.  refs.  (AFOSR-65-1860)  [AF  EOAR- 
64-46)  AD  626339  Unclassified 

Also  published  in  Phys.  Ltrs, ,  v.  16' 95-96,  May  1, 

1965 

It  has  been  shown  by  Johnson  and  Treiman  on  the  basis 
of  SU(6)  thatoCK-")  -  o(K-)  =o(KO)  -_o(R°)  +o(t*)  - 
o(ir‘)  ando(7-t)  -  o(ir-)  --  o(K°)  -  d(K^),  where  o(M) 
stands  for  the  total  cross  sechon  of  mesons  M  on 
protons.  Though  these  relations  were  shown  valid  in 
the  covariant  U(12)  theory  when  the  forward  scattering 
amplitudes  were  restricted  to  the  four  regu'ar  ones, 
the  same  assumption  implied  zero  polarization  in  several 
processes  where  the  polarization  was  known  to  be  targe. 
In  this  paper  irregular  forward  scattering  amplitudes 
are  considered  in  U(12)  theory  as  well  as  the  regular. 
There  are  thirty  different  possibilities  of  which  twelve 
contribute  to  o(M)  -ofM).,  The  relevant  parts  of  each  of 
these  has  the  form  of  pure  F-type  baryon  current 
coupled  to  the  pure  F  meson  current.  Thus  each  term 
separately  satisfies  the  Johnson- Treiman  relations, 
which  therefore  remains  valid  in  general  in  this  theory. 


(London  U.  I  Imperial  Coll  (of  Science  and  Tech  ) 

(G*  Brit.), 

U(12)  IRREGULAR  COUPLING  FOR  pp  ANNIIHLATION,, 
by  F  Hussain  and  P,  Rotelli.  (1965)  (2jp  incl.  refs, 
(AFOSR-65-1861),  (AF  EOAR- 64  -  46)  AD  626336 

Unclassified 

Also  published  in  Phys  Ltrs.,-  v  16  183-184,  May  15, 
19'65‘.^ 

U.sing  irregular  couplings,  pp  annihilation  at  rest  into 
two  pseudoscalar  particles  is  considered  in  the  U(12) 
symmetry  scheme.  Under  the  assumption  the  ratio  of 

annihilation  rates,  .  >s  calculated  to  be  a  1 

It  IS  observed  that  the  meson  exchange  mechanism  pro¬ 
posed  by  Sawyer  leads  to  the  Johnson- Treiman  relations 
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and  !.ence  in  the  model  to  the  result  4  1  since  (he  an¬ 
nihilation  process  IS  just  the  crosschanncl  Since  the 
Johnson- Treiman  relations  were  shown  to  hold  in  U(12) 
for  all  couplings,  the  result  is  independent  of  a  model 
and  appears  as  evidence  for  the  validity  of  the  approx¬ 
imate  invariance  of  strong  interactions  in  the  D(12) 
theory. 
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[London  U.  ]  Imperi  Coll,  [of  Science  and  Tech,  j 
(Gt.  Brit.). 

NEUTRINO-INDUCED  INTERACTIONS  AND  U(12) 
SYMMETRY,  by  I.  J.  Ketley.  [1965J  [Sjp.  incl.  diagrs 
tables,  refs.  (AFOSR-65-1862)  (AF  EOAR-64  -  46) 

AD  626340  Unclassified 

Also  published  in  Phys.  Ltrs. ,  v.  16  340-342,  June  1,. 

15657 - 

In  U(12)  theory,  the  for  .  factois  associated  with  barvon- 
baryon  and  baryon-tiaryon  resonance  currents  have  been 
shown  uniquely  related.  Usmg  a  curient  x  current  formu¬ 
lation  for  the  weak  intcia"tions  of  leptons  and  hadrons, 
this  relation.ship  is  used  to  obtain  form  factors  applicable 
to  neutrino  interactions,  and  in  particular  to  the  proc¬ 
esses  (-(p)  +  N  -  r  (1*)  ♦  Nando(o)  ♦  N  -  1'  (1*)  >  N*. 
Equations  for  the  vector  and  axial- vector  currents  are 
solved  and  used  to  compute  cross  sections  for  the 
above  interactions.  The  elasne  cro.ss  sections  have  a 
maximum  near  s  -  5  as  usual  computation  gives  with 
similar  form  factors,  but  for  very  high  energies  there 
IS  a  logarithmic  behavior..  The  results  for  the  inelastic 
process  are  similar  to  those  using  SU(6)  to  find  the  rela¬ 
tive  magnitude  of  the  form  factors.  Again  for  high  en¬ 
ergies  the  cross  sections  increase  logarithmically. 
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[London  U.  ]  Imperial  Coll,  (of  Science  and  Tech.  ) 

(Gt.  Brit.). 

SPONTANEOUS  BREAKDOWN  OF  SYMMETRY  IN 
AXIOMATIC  THEORY,  by  R.  F.  Streater.  [1965] 

[9]p.  incl.  diagr.  refs.  (AFOSR-65-26S4)  (AFAFOSR- 
64-46)  AD  628739  Unclassified 

Also  published  in  Proc.  Roy..  Soc.  (London),-  v.  287A' 

Two  results  are  proved  the  first  is  that  it  is  possible 
to  prove  Goldstone's  theorem  in  a  Wightman  theory  in 
which  there  is  a  conserved  current  with  a  meaning  for 
a  sharp  time  and  which  generates  a  broken  symmetry. 
The  second  is  that  for  such  theories  there  exist  infinitely 
many  positive  linear  functionals  on  the  algebra  of  quasi- 
local  operators,  that  are  Lorentz  invariant  and  lead  to 
a  theory  with  positive  energy.  That  is,  the  vacuum  func¬ 
tional  is  non- unique.  These  2  results  are  illustrated 
in  the  theory  of  the  free  massless  neutral  scalar  field 
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[London  U  j  fmperial  Coll,  [of  Science  and  Tech.  ] 

(Gt.  Brit  ). 

ON  THE  NONLINEAR  PROPERTIES  OF  RETARDED 
PRODUCTS,  by  R.  F,  Streater.  [1965||17|p,  incl  refs, 
(AFOSR-65-2799)  |AF  EOAR-64-46|  AD  628343 

Unclassified 

Also  published  in  Ann.  Phys..  v.  33  ■  311-327,.  July 
l'§65 

A  sol  of  functions  t  is  given  that  satisfies  the  unibirity 
equations  ajipropriate  for  time-ordered  functions  of  n 
(  urroni  operators,  n  4,  5,  .  .,  In  terms  of  func  tioiis 
t,  r  is  defined  for  each  order  n  whu  h  correspond  to  the 
generalized  retarded  functions  of  a.xiomatic  local  quan¬ 
tum  field  theory  Using  the  technique  of  generating 
functionzls,  the  corresponding  'products  of  operators' 

T  and  R  are  defined.  The  t  and  r  are  well  defined  as 
distributions  in  momentum  space,  possibly  not  tem¬ 
pered,  and  the  tune-ordered  and  retarded  operators  are 
also  distributions  in  momentum  space,  and  as  operators 
111  Fock  space  have  reasonable  domains  of  definition 
It  IS  found  that  the  commutator  between  any  two  retarded 
operators  can  be  expressed  as  sums  and  differences  be¬ 
tween  retarded  operators  of  order  n  *  m.  The  various 
r-functions  coincide  in  some  region  of  momentum  space,, 
and  any  given  r  coincides  with  the  t- function  in  the 
region  of  momentum  space  appropriate  to  the  function  r. 
The  R-operators  trivially  satisfy  the  Stcinmann  lelations. 
Thus  many  of  the  linear'  properties  of  the  retarded 
operators  that  follow  from  causality  and  Lorentz  invari¬ 
ance  also  follow  from  umtanty,  when  no  locality  is 
assumed. 
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[London  U.  |  Imperial  Coll,  [of  Science  and  Tech.  [ 

(Gt.  Brit.). 

A  FIELD- THEORE'nC  PROOF  OF  A  MODIHED 
VERSION  OF  LEVINSON'S  THEOREM,  by  J  M.  Charap 
[1965[|17[p.  {AFOSR-65-2958)  (AF  EOAR-64-46) 

AD  628342  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  36 
719^55,  Ma'rTTe,  1965. 

A  consideration  of  the  integral  equation  for  the  vertex 
function  derived  from  field  theory  leads  to  a  proof  of  a 
new  form  of  Levinson's  theorem.  The  number  of  ODD 
poles,  which  occur  at  first- sheet  zeros  of  the  vertex 
function,  must  be  supple, menlnd  by  the  number  of  second- 
sheet  zeros  of  the  ve-te\  function,  at  which  points  occur 
the  poles  of  the  amplitude  associated  with  particles  for 
which  the  wave-lunction  renormali.iation  lonstant 
vanishes  (Coniractor's  abslr.icll 
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I  Ldi.don  L  J  Imperial  Cf'll.  (of  Sen  ncr  and  Teth  j 
'Gt  Bnt  I. 

GENERALIZED  GOLDSTONE  THEOREM,  by  K  F 
Slicater  (1965!  |2|p,  (AFOSR- 66-0102)  lAF  EOAH- 
64-461  AD  630140  Unclassified 

Also  pujRishe^ ui  Phys  Rev  Ltrs  ,,  v,  15  475-476 
Sept  13, '1965' 

The  paper  of  Goldslone  Salani.  and  Weinbcrp  (Phys. 
Rev  .  V  127,  965,  1962)  iipie  a  very  simple  proof  of 
an  inip'jitant  theorem  on  broken  symmetry  If 

)  ■«  '.^2^'^  •*  icansformation  of  ftelds  such  that 

iTjl  )  0  -  n  \0  and  such  that  the  transformation  is 

renerated  by  a  conserved  current,  then  there  mast  be 
aerj  mass  particles  in  the  theory  with  the  quantum 
numbers  of  Oj  ,{The  proof  depends  on  the  absence 
of  states  of  negative  rorm  )  In  this  paper  it  is  shown 
that  a  significant  generalization,  along  the  same  lines, 
lan  be  proved-  namely,  if  a  local  conserved  current 
generates  a  transformation  -nj(  ■ )  -  ,j3jf  ■)  between  fields 
(orresponduig  to  particles  of  different  mass,  then  there 
must  be  stales  in  the  theory  with  arbitrarily  small 
mass  (again  in  the  absence  of  states  of  negative  norm) 
The  theorem  is  applied  to  the  proton- neutron  mass 
di  fference. 
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I  London  U  |  Inipcrial  Coll,  (of  Science  and  Tech  j 
(Gt,  But  ).. 

VECTOR  MESONS  AND  COMPLEX  ANGULAR  MO- 
MENTUM-II,  by  K  Ahmed  and  M  Martinis  (1965| 

16|p,  (AFOSR-66-0103)  |AF  EOAR-64-46i 
AD  630138  Unclassified 

Alsojniblishedjn  Nuovo  Cuiicnlu,  Series  X.  \  39 
24  6-2517  Sept  f,;  1965 

It  is  shown  that  the  leading  Mngulirities  in  the  complex 
angular  momentum  plane  for  tin-  p-ocessr'f  medi¬ 
ated  liy  the  vector  mesons  occur  neai  -  1,  Only  si.xtli- 
order  Feynman  graphs  have  been  considered  One  then 
finds  that  the  analytic  part  of  the  sixth-order  continued 
partial-wave  amplitude  lias  a  iiurely  imaginary  contribu¬ 
tion  neal  '  1,  Singular  part  of  the  amplitude  when 

iterated,  gives  two  Regge  poles  in  the  neighborhood  of 
1 
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iLondonU  |  Imperial  Coll  (of  Scie- ce  and  Tech  ( 

(Gt  Bril,), 

UNITARITY  AND  THE  BOUNIj-STATE  PROBLEM  IN 
ALMOSl  LOCAL  1-lbLD  THEORY,  by  M  Martinis 
|I9G5|  |18|p.  incl  refs  (AFOSR  66-1544)  (AF  EOAR- 
64-46|  AD  639822  Unclassified 

Also  publisliod  in  Nuovo  Cimento,  Series  X,  v  40  132- 
149,  Nov  1965 


The  results  of  this  study  are  divided  into  3  sections. 

The  firsi  one  demonstrates  the  possibility  of  imposing 
the  condition  of  almost  locality  on  a  4-point  matrix  ele¬ 
ment  This  is  dore  in  order  to  obtain  certain  restric- 
aons  on  the  functions  appearing  in  the  Haag  expansion 
of  an  almost  local  field  Disregarding  possible  end-point 
singularities  it  is  possible  to  show  that  in  a  certain  finite 
energy  region  these  functions  satisfy  equations  similar 
to  physical  unitarity  Assuming  that  the  F-functions 
appearing  in  the  Haag  expansion  possess  analytic  proper¬ 
ties  It  IS  possible  to  find  a  model  (given  in  the  second 
section)  which  explicitly  shows  how  the  end-point  singu¬ 
larity  can  be  cancelled  by  the  threshold  behavior  if  the 
energy  region  is  restricted  to  the  elastic  region.  In  the 
last  section  it  is  shown  how  the  bound- state  problem  may 
be  incorporated  into  the  spirit  of  almost  local  field  the¬ 
ory  The  problem  is  analyzed  in  the  case  of  AB  elastic 
scattering  where  B  represents  a  2-particle  bound  state 
of  A 
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ILondoii  U.  1  Imperial  Coll.,  (of  Science  and  Tech.  ] 

(Gt.  Bnt.). 

U(12)  ABSORPTION  MODEL  FOR  PP  -  AA,  by  H.  D„ 
Watson  a. nd  J.  H  Migneron.  (1965]  (3]p.  incl,  diagr. 
table,  refs.  (AFOSR- 66- 1545)  (AF  EOAR-64  -  46) 

AD  639821  Unclassified 

Also  published  in  Phys,  Ltrs. ,  v.  14:  424-426,  Nov. 

Brief  details  are  presented  of  a  calculation  of  the  reac¬ 
tion  ptp  -A- Aat  3,7  gev-'c,  in  which  the  U(12)  symmetry 
scheme  is  used  to  write  do'wn  peripheral  amplitudes  on 
which  the  requirements  of  unitarity  are  then  approxi¬ 
mately  enforced  by  the  inclusion  of  absorptive  effects  in 
ihc  initial  and  final  states 
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(London  U  )  Imperial  Coll  (of  Science  and  Tech,  j 
(Gt.  Bnt.)., 

MASS  SPLITTING  AND  UNITARITY,  by  G.  Fraser. 
|1965||3]p  (AFOSR- 66- 1544)  (AF  EOAR- 64-46] 

AD  639818  Unclassified 

Also  published  in  Phys  Ltrs  ,  v  19-  521-531,-  Dec. 
1965. 

Recently  several  authors  have  calculated  ratios  of 
amplitudes  for  various  proton-antiproton  annihilation 
modes  at  rest  on  the  basis  of  a  broken  inhomogeneous 
U(12)  .symmetry  scheme.  Their  calculations  neglect 
mass  splitting  within  the  baryon  octet.  Although  the 
mass- splitting  between  the  observed  particles  is  small, 
the  splitting  within  the  baryon  octet  is  large.  For 
slopped  proton-anti  proton  reactions,  this  suppresses 
iriternicdialc  slates  composed  of  behavior  baryon-anti- 
liaryon  pairs.  This  will  have  an  effect  on  the  observed 
piocess  because  of  unitarity.  Tins  note  presents  a 
method  for  estimating  these  effects  using  the  inverse 
reaction  matrix  formalism  of  Matthews  and  Salam 
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(London  U  j  Impenal  Coll,  (of  Science  and  Tech.  J 
(Gt.  Brit.) 

CLEBSCH- GORDON  COEFUaENTS  FOR  THE  GROUP 
SUg,  by  C  L  Cook  and  G.  Murtaza.  (I965J  (20(p 
incl,  tables.  (AF  EOAR-64-46j  Unclassified 

Published  in  Nuovo  Cimento,  Series  X,  v.  39  531-550, 
Sept.,  16,  1965. 

Presented  are  tables  of  reduction  cocffments  for  the 
direct  products^  A 35,  ^^5^ of  irreducible 

representations  of  SUg  and  a  brief  outline  of  the  method 
of  calculation.  (Contractor's  abstract) 


(London  U  Imperial  Coll  of  Science  and  Tech.  ( 

(Gt  Brit.) 

FREQUENCY  SHIFT  IN  HTGH-INTENSITY  COMPTON 
SCATTERING,  by  T  W.  B  Kibble  (1965|  (14jp  incI. 
diagrs.  refs  (AF  EOAR-62-87)and  AF  EOAR-64-46) 

Unclassified 

Presented  at  Conf.  on  Quantum  Electrodynamics  of 
High- Intensity  Photon  Beams,  Durham,  N  C  .  Aug.  26- 
27,,  1965. 

Published  in  Phys.  Rev.,  v  138  •  B740-B753  May  10, 
1965: 
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London  U.  Imperial  Coll.,  (of  Science  and  Tech.  ( 

(Gt.  Brit.). 

COMPLETE  HIGH-ENERGY  BEHAVIOR  FOR  CERTAIN 
PLANAR  GRAPHS,  by  M.  Martinis.  (19651  [6]p.  incl. 
diagrs.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  (AF  EOAR- 64-46]  and  National 
Science  Foundation)  Unclassified 

Published  in  Jour.  Math.  Phys  ,  v.  6  136-141,  Jan, 

T9^ 

The  results  obtained  by  Polkinghorne  for  the  set  of 
ladder  diagrams  is  generalized  to  a  certain  set  of 

graphs.  The  leading  asymptotic  term  behaves 
(In  s)P,  and  then  the  complete  set  of  terms 
s'^dn  8)*^  IS  summed  over  m.  The  final  result  allows 
the  writing  of  an  equation  for  the  Regge  trajcctoiy 
function.  (Contractor's  abstract) 


The  frequency  shift  predicted  by  Brown  and  Kibble,  and 
by  Goldman,  for  a  photon  scaitered  out  of  an  intense 
beam  by  a  free  electron  is  re-examined.  It  is  shown 
that  the  effect  has  a  very  simple  classical  interpretation, 
as  a  Doppler  shift  arising  from  the  nonzero  average 
velocity  of  the  electron  in  the  beam.  The  discrepancy 
between  this  prediction  and  the  recent  perturbahon  cal¬ 
culation  of  Fried  and  Eberly  is  shown  to  arise  from  the 
use,  in  the  latter,  of  a  pure  monochromatic  beam  rather 
tnan  a  wave  train  of  finite  length.  It  is  shown  that  the 
effect  should  arise  for  a  quantized  photon  beam  as  well 
as  for  a  classical  one.  1  e  question  of  energy- riomen- 
tum  conservation  is  d  jsed.  With  the  help  o'  a  one- 
dimensional  model  which  exhibits  all  the  essential  fea¬ 
tures  of  the  effect,  it  is  shown  that  the  extra  energy  and 
momentum  which  are  generated  in  the  scattering  process 
are  taken  up  by  the  beam  itself  in  the  form  of  an  e.x- 
tremely  small  shift  in  the  average  momentum  of  a  photon 
in  the  beam  The  possibility  of  experimental  detection 
of  the  effect  is  briefly  discussed.  (Conira'  tor's  abstract) 
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(London  U.  J  Imperial  Coll  (of  Science  and  Tech.  ) 

(Gt.  Brit.), 

CONSERVATION  LAWS  FOR  FREE  FIELDS,  by  T 
W  B  Kibble  (1965)  (5|p.  (AF  EOAl{-64-46i 

Uncla.ssified 

Published  in  Jour.  Math.  Phys  ,  v  6  1022-1026, 

July  1965 

The  recently  discovered  conservation  l.iws  lor  the 
"zilch"  of  the  electromagnetic  field  (of  which  a  simpJ' 
derivation  is  pre.scnted)  are  examined  in  the  contex' 
of  a  general  discussion  of  biiineai  conserved  quantities 
in  free- field  theories.  It  is  shown  th' t  there 's  .ilwtv.s 
an  infinite  set  of  these  quantities,  and  a  method  oi 
finding  them  all  is  presented  and  illu.strated  by  applica¬ 
tions  to  simple  theories  The  existcnve  uf  these  ion- 
served  quantities  is  shown  to  be  a  consequence  of  the 
fact  that  the  momentum- space  density  is  constant  in 
time  (Conlrai  tor's  abstract) 


(London  U  |  Imperial  Coll  (of  (Science  and  Tech  ) 

(Gt.  Brit  ),- 

REDUCTION  OF  REPRESENTATIONS  OF  SUn,,,'  WITH 
RESPECT  TO  THE  SUBGROUP  SUn,  t^  'SU,,,  by  C  R. 
Hagen  and  A  J  Macfarlane.  |1965|(ll|p  incl.  tables, 
refs.  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  EOAR-64-46  and  Atomic  Energy 
Commission)  Unclassified 

Published  111  Jour  Math.  Phys  ,  v  6  1355-1371, 

Sept  1965. 

With  a  view  to  ajrplication  to  theories  such  as  the 
Wigner  supermultiplet  theory  of  nuclear  struiture  and 
its  recent  extension  into  the  domain  of  particle  phy.sics, 
the  reduction  of  repre.s.'ntations  of  the  special  unitary 
group  SU„.„  into  representations  of  its  SUm  ®  SUp  sub¬ 
group  IS  considered  Proof  is  given  of  the  result,-  that, 
in  the  case  of  a  representation  of  SUp,„  of  pluralitv  type 
Piiiii’  reduction  yields  oniy  those  irreduc.lile  repre¬ 
sentations  of  SUp^  ®  SU||,  whu.se  SUp,  and  SUp  p.'rts 
have  plurality  types  pp,  and  p„  equal  to  ppi,,  modulo  m 
and  modulo  n,  respectively  A  practical  method  of  ob¬ 
taining  reductions  is  desi  ribed  and  a  lalnil.ition  of  re¬ 
sults  I'l  the  case  of  SUq  and  SU2  ®  SU3  !.■>  made  The 


AIR  FORCE  SaENTinC  ilESEAttCH 


method  depends  on  the  use  of  a  very  concise  version  ”3* 

of  the  Weyl  character  lormula  for  unitary  groups  which 

dues  not  seem  to  have  been  used  elsewhere.,  (Contrac-  (London  U.  |  Imperial  Coll,  (of  Science  and  Tech.  ] 

tor's  abstract)  (Gt.  Brit.)., 
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London  U.  Imperial  Coll,  of  Science  and  Tech. 

(Gt.  Brit.) 

EHENCE  AND  TECHNOLOGY  IN  THE  EMERGING 
NA7TONS,  byA.  Salam  11965J(10]p.  [AF  EOAR- 
64'46j  Unclassified 

Published  in  Science  in  the  Sixties,  Tenth  Anniversary 
AFOSR  Scientific  Seminar,  Cloudcroft,  N.  M.  (June  14- 
25,  1965),  ed.  by  D.  L.  Arm.  Alburquerque,  Mexico  U., 
Office  of  Publications,  1965,;  p.  32-41. 

An  historical  background  of  science  and  technology  is 
presented  and  the  fact  is  pointed  out  that  the  history  of 
science  has  gone  through  cycles  in  which  many  cultures 
and  lands  have  played  a  part.  Scientific  and  technologi¬ 
cal  development  in  emerging  nations  is  discussed, 
using  the  author's  native  Pakistan  as  an  example., 
Pakistan  presents  the  picture  of  rn  ancient  civilization, 
not  too  distantly  in  a  scientific  and  a  cultural  lead. 

After  military  submission,  its  defeat  was  followed  by 
an  introduction  of  newer  technological  ideas  and  the 
harnessing  of  its  rivers  for  agricultural  growth.  The 
importation  of  technology  was  beneficial  only  in  part, 
however,  for  it  was  not  accompanied  by  an  cducatiorial 
system  that  would  enable  the  further  mastery  of  newer 
technologies.  After  initial  prosperity,  there  was  in¬ 
evitable  over-population  and  resultant  hunger  and  pov¬ 
erty.  This  pattern  repeated  itself  around  the  world. 

A  foremost  necessity  for  developing  countries  is  the 
acquiring  of  basic  skills  for  the  operation  of  a  techno¬ 
logical  economy  with  priority  on  the  exploitation  of 
natural  resources,  and  the  creation  of  a  more  and  more 
productive  agriculture. 
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(London  U.  |  Imperial  Coll,  [of  Science  and  Tech,  ] 

(Gt.  Brit.).- 

SU3  AND  THREE- PAR'nCLE  STATES,  by  G.  Murtaza. 
(1965j[lljp.  incl  refs.  (AF  EOAR-64-46J 

Unclassified 

Published  in  Nuovo  Cimento,  Senes  X,  v.  39'  195- 
205,  SepO.  1965 

Some  relations  between  the  crossing  matrices  and 
Cj- symbols  arc  derived.  The  SU3  symmetry  scheme 
IS  then  applied  to  the  N  v'  system  and,  by  inspecting 
the  relevant  (generalized)  6j- symbols,  some  qualitative 
conclusioi  s  concerning  the  potentials  in  the  various 
ciianncls  are  reached 


VECTOR  MESONS  AND  REGGE  TRAJECTORIES,  by 
K  Ahmed.  (1965)  (4]p.  incl.  diagrs.  refs.  [AF  EOAR- 
64-46(  Unclassified 

Published  in  Phys.  Rev. ,,  v.  138;.  B1470-B-1473, 
June“2T,7TF65. 

Freund  and  Ochme's  note  concerning  Reggeization  of 
massive  vector  mesons  in  field  theory  is  re-examined 
in  the  light  of  Polkinghorne's  work,  it  is  found  that  the 
Regge-pole  appro-Umation  for  the  vector  meson  is  not 
entirely  just.fied.  (Contractor's  abstract) 


1432 

(London  U. )  Imperial  Coll,  (of  Science  and  Tech. ) 

(Gt.  Brit.).. 

PHOTOSYNTHETIC  MECHANISMS  UNDER  SUB- 
OP'HMAL  OONDUnONS,  by  C.  P..  Whittingham.  Final 
rept.  Oct  19  65  (  28]p.  incl.  diagrs,  tables,  refs. 
(AK)SR-65-2649)  (AF  EOAR-65-2)  AD  625495 

Unclassified 

Investigations  have  been  mr.de  with  Chlorella  on  the 
conditions  which  optimize  the  formation  of  glycollic 
acid  as  a  product  of  photosynthesis  in  Chlorella.  Maxi¬ 
mum  production  is  observed  at  low  partial  pre'ssures 
of  carbon  dioxide,  high  light  intensities  or  high  pres¬ 
sures  of  oxygen.  The  influence  of  oxygen  partial  pres¬ 
sure,  as  well  as  carbon  dioxide  partial  pressure  has 
been  studied  in  detail.  A  transition  from  20^-100'’o 
oxygen  resulted  in  increased  formation  of  glycollate 
and  an  associated  decrease  in  the  size  of  the  sugar 
phosphate  pools  of  the  photosynthetic  cycle.  With  re¬ 
spect  to  steady  state  photosynthesis,  the  percentage  in- 
corporahon  of  carbon  dioxide  into  glycollate  is  greater 
at  higher  partial  pressures  of  oxygen,  again  associated 
with  a  smaller  pool  size  of  sugar  phosphate  intermedi¬ 
ates.  Suggestions  have  been  made  that  the  sucrose 
formed  in  photosynthesis  is  derived  through  a  pathway 
in  which  glycollic  acid  or  some  related  compound  is  an 
intermediate.  Glycollic  acid  has  been  "Shown  to  be 
approximately  equally  labelled  in  its  2  carbon  atoms. 

Thus  sucrose  derived  from  triose  phosphate  (predomi¬ 
nantly  labelled  in  the  1C  atom)  or  alternative!)  derived 
from  glycollate  would  be  expected  to  have  different 
labelling  patterns.  Hence  the  labelling  pattern  of  sucrose 
formed  in  Chlorella  has  been  investigated  under  a  wide 
range  of  conditions.  It  has  been  shown  that  under  high 
partial  pressures  of  oxygen  the  labelling  pattern  of 
.sucrose  is  such  that  in  part  it  may  be  derived  from  a 
pathway  involving  glycollate.  In  the  presence  of  20^ 
oxygen  it  was  not  possible  to  establish  whethei  sui  1  oae 
was  formed. 
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1433  1436 


[London  U.  ]  Inst,  of  Laryngology  and  Otology  (Gt.  Brit.). 

THE  AUDITORY  APPARATUS  OF  THE  HETEflO- 
MYIDAE  (HODENTIA,  SCTUHOMOHPHA).  by  A.  Pye. 
[1965]  [l-tjo.  incl.  illus.  diagrs.  refs.  (AFOSR-65- 
2519)  (AF  EOAR-63-30)  AO  627624  Unclassified 

Also  published  in  Jour.  Anat.  (London),  v  99,  161- 
1'74,  1965. 

The  structure  of  the  ears  of  the  family  Heleromyidae 
IS  discussed  in  relation  to  the  phytogeny  and  classifica¬ 
tion  of  the  family.  A  successful  histological  technique 
for  the  tntra-vitam  fixahon  and  processing  of  the  ears 
is  described  The  results  indicate  that,  in  the  more 
advanced  members  of  the  family,  the  middle  ear  and 
especially  the  cochlea  of  the  inner  ear  have  become 
extremely  modified.  The  supposed  phylogenetic  line 
can  thus  be  followed  in  the  structure  of  the  ears  alone. 
The  possible  functions  of  these  special  modificabons 
cannot  be  assessed  until  more  is  known  of  the  general 
cochlear  physiology.. 


1434 

London  U..  Inst,  of  Laryngology  and  Otology  (Gt.  Brit.). 

ENERGY  TRANSFORMATION  WITHIN  THE  INNER 
EAR,  by  D.  F.  N.  Harrison.  Final  rept.  June  1965 
[3]p  (AFOSR-65-1603)  (AF  EOAR-64-47) 

AD  623791  Unclassified 

A  review  is  presented  of  comparative  anatomical 
studies  of  the  mammalian  inner  ear  Emphasis  is 
continuing  on  the  cochlea  and  larynx  of  Chiroptera 
and  Rodentia,  and  work  has  been  started  on  examinations 
of  the  avian  syrinx.  Computer  facilitie.s  are  being  used 
for  the  best  possible  correlation  between  anatomical 
structure  variations  and  function. 


1435 

[London  U.  Coll.]  Dept,  of  Anatomy  (Gt.  But  )', 

[ANATOMICAL  LOCALIZATION  OF  TARGET  LEARN¬ 
ING  AND  MEMORY]  by  J.  Z  Young  Final  rept 
Nov.  17,  1965  [4jp.  (AFOSR-65-2654)  (AF  EOAR-62- 
37)  AD  628237  Unclassified 

The  work  showed  how  the  octopus  may  be  prepared  and 
kept  for  electrical  recording.  It  made  a  beginning 
with  the  study  of  afferent  impulsc.s  in  the  optic  nerve*, 
the  presence  of  efferent  impulses  in  the  optu  nerves 
and  their  influence  on  the  electrorehnogram  Impulses 
were  shown  for  the  first  time  in  nerve  fibers  of  the 
statocyst.  Individual  fibers  of  the  lateral  insta  have 
been  shown  to  respond  both  to  low-frequenty  vibration 
and  to  angular  acceleration.  The  latter  re.spimse  v.,iried 
with  the  direction  of  rotation. 


London  U.  Coll  Dept,  of  Anatomy  (Gt  Brit  ) 

THE  DIAMETERS  OF  THE  FIBRES  OF  THE 
PERIPHERAL  NERVES  OF  OCTOPUS,  byj  Z.  Young 
[1965]  (37]p.  incl.  illus.  diagrs.  tables,  refs  (APOSR- 
65-1788)  (AF  EOAR-63-2)  AD  625707  Unclassified 

Also  published  in  Proc.  Roy.  Soc.  (London),  v..  162B’ 
47-79,  Mar.'  1965. 

The  diameters  and  numbers  of  fibers  have  been  meas¬ 
ured  throughout  the  peripheral  nervous  system.  The 
nerves  of  the  muscles  that  act  upon  the  outside  world 
contain  few  fibers,  having  very  large  medium- si  zed 
fibers  but  no  very  small  ones.  Thus  the  muscles  of  the 
head  receive  6000  fibers,  the  largest  of  30  urn  diam 
The  eye  muscles  receive  3300  fibers,  reaching  24  um 
The  stellar  nerve  fibers  are  more  numerous  (150,  000). 
but  smaller  (  20  pm)  The  preganglionic  fibers  joining 
tlie  c  n.  s.  to  the  stellate  ganglia  are  fewer  than  the 
postganglionic  ones  (4000,.  1 6  um)  The  fibers  to  the 

chromatophores  are  numerous  (30,000)  and  of  medium 
diam  (''  12  pm).  The  visceral  motor  and  vasomotor 
nerves,  however,  contain  hundreds  of  thousands  of 
minute  fibers  (<  3  um).  The  significance  of  these  numer¬ 
ous  small  fibers  can  hardly  be  to  obtain  great  resolution 
of  movement  in  such  acts  a.«  secretion  of  saliva.  Pre¬ 
sumably  the  great  number  has  a  special  significance. 

The  libers  to  the  muscles  of  the  buccal  mass  are  more 
numerous  and  smaller  than  the  somatic  motor  fibers, 
but  fewer  and  larger  than  those  for  the  viscera  The 
muscles  of  the  arms  and  suckers  have  3, 000. 000  fibers, 
all  <  6  um,  originating  from  neurons  within  the  arms 


1437 

[London  U  Coll.  J  Dept.,  of  Anatomv  (Gl.  Bi-il  i 

TWO  MEMORY  STORES  IN  ONE  BRAIN,  by  J  7.  Young 
[1965]  |8|p.  incl..  illus  diagrs.  refs  IAFOSR-65- 
2514)  (AF  EOAR-63-2)  AD  C27754  Unclas.sified 

Also  published  in  Endeavour,  v  24-,  13-20,  ,Ian.  1905 

The  octopus  brain  has  2  almost  separate  stores,  one 
for  visual  and  the  other  for  tactile  information.  Besides 
the  lobes  that  ,arry  the  actual  record,  there  arc  others 
lonccriied  with  reading-in  or  roading-out  from  the 
stores  The  work  is  part  of  a  broader  study  of  Icai  mng 
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I.iindoi,  U.  Coll.  Dept  of  Anatoniy  (Gl.  Bril.). 

POME  OBSERVA’nONS  ON  THE  FOOD  INTAKE  ANTi 
LEARNING  IN  OCTOPUS  VULGARIS,  by  M.  Nixon. 
|19C'")|lIp.  incl.  diagrs.  tables  (AFOSR- 65-2841) 

(AF  EOAR-63-2)  AD  628370  Unclassified 

ALSO  published  HI  Pubbl  Staz  Zool  Napoli,  v  34  .329- 
339,  1905 


Oi  lupus  vulgaris  .seems  able  to  learn  to  aoaik  a  rcc- 
t.iiigular  shape  iv'lien  the  lorrect  response  is  rewarded 
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by  ji  lual  food  (!  0  n  uf  fish  a  day  for  ammrls  weighing 
200-350  cl  whereas  animals  given  a  taste  of  fish  at 
each  trial  only  'esponded  initially  to  the  shape  and  did 
not  maintain  their  attacks.  Octopuses  that  were  com¬ 
pletely  starved  only  attacked  the  shape  infrequenUy. 
Ilouccor,  the  'attack  system''  of  the  animals  was  not 
impaired  after  stariation  and  nrlual  stariation  lasting 
12  12  days  in  the  laboratory,  for  when  shown  a  live 
crab  It  was  attacked  by  the  octopuses  All  of  the  ani¬ 
mals  that  were  starved  or  nrtually  starved  lost  weight 
but  the  animals  given  lb  g  of  fish  a  day  all  gained 
weight 


1439 

I  London  U.  Coll  Dept  of  Anatomy  (Gt  Bril,)) 

(ANATOMICAL  LOCAL! ZAHON  OF  TARGET 
LEARNING  AND  MEMORYj  bv  [J  Z  Young]  Final 
rept  [1965]  (7ip.  (AFOSR-65-1368)  (AF  EOAR-64- 
42)  AD  621129  Unclassified 

The  2  mcmoiy  systems  of  the  Octopus  were  investigated. 
The  work  and  results  for  7  studies  .are  re|)orted,  'These 
are  (1)  The  c.xiierimenial  analysis  of  the  functions  of 
the  centers  that  regulate  allack,  (2)  The  neuronal  con¬ 
nections  in  the  optimizing  system,  (3)  The  tactile  mem¬ 
ory  system,  (4)  The  mnemon  unit  of  memory  storage; 

(5)  The  feeding  pathway.  (6)  The  normal  behavior  in  the 
sea.  and  (7'  The  diameters  and  conduction  velocities  of 
nerve  fibers 


1440 

I  London  U  Coll  Dept,  of  Anatomy  (Gi  Brit.  )J 

OCTOPUS  OP’HC  RESPONSES,  by  B  B.  Boycott,  J 
Y.  Leltvin  and  others.  (1965]  |10]p  incl  illus.  refs. 
(APOSR-65-2525)  (AF  EOAR-64-42)  AD  628  7  4  3 

Unclassified 

Also  publislied  in  Exper  Neurol. v,  12:  247-256, 

July  ise'S, 

A  study  of  responses  in  Octopus  vulgaris  visual  system 
was  carried  out.  Gross  recordings  were  made  in  the 
free  swimming  ani.mal  responding  to  brief  flashes  of 
light  A  simple  negative  electroretuiogram  was  re¬ 
corded  within  the  eye  beginning  at  8  msec  peaking  at 
20-25  msec  With  the  animal  resting,  the  amplitude  of 
the  ERG  could  be  increased  by  gentle  tactile  stimuli 
which  produce  no  movement  or  pupil  change.  Immedi¬ 
ately  behind  the  retina,;  an  oscillating  potential  was  re¬ 
corded  beginning  15  msec  after  the  flash  and  lasting 
for  about  40  msec  with  a  frequency  of  about  150  per  see 
This  was  believed  to  be  produced  by  synchronized 
volleys  in  the  optic'  nerve  fibers  travelling  at  alwut  1  ni 
per  sec  In  the  optic  lobe,  one  could  record  the  ERG. 
tlie  arriving  oscillatory  volley  and  a  grciss  response 
starting  at  30  msec  after  the  flash  and  pealting  20  msec 
later 


1441 

{London  U.  CoU  ]  Dept,  of  Anatomy  (Gt.  Bnt  ). 

FURTHER  OBSERVATIONS  ON  FORCES  EXERTED 
BY  OCTOPUS  VULGARIS,  by  N.  Dilly  and  M.  Nixon. 
jl965]l6]p  inci  diagrs  table.  (APOSR-65-2526) 

(AF  EOAR-64-42)  AD  629299  Unclassified 

Also  published  in  Pubbl..  Staz.  Zool.  Napoli,  v.  34: 

3^5-24571^^. 

Octopuses  kept  isolated  in  tanks  with  heavy  lids,  lor 
learning  and  other  experiments,  may  escape,  especially 
when  recently  arrived  in  the  aquarium  (Takl,  1941; 
Boycott,  1954.  Dilly,  Nixon  and  Packard,  1964).  IDunng 
training  experiments  octopuses  can  sometimes  be  seen 
to  move  the  building  bricks  of  their  home,  A  further 
impression  of  the  force  they  are  capable  of  exerting  is 
appreciated  when  an  octopus  is  placed  in  a  straight  sided 
jar  with  a  wooden  hd  for  induction  with  urethane  anes¬ 
thetic  solution.  Two  observations  of  the  pushing  force 
of  small  animals  (Dilly,  Nixon  and  Packard,  1964)  sug¬ 
gested  that  this  was  approximately  ball  of  tlie  pulling 
force  of  animals  of  similar  weight 


1442 

Londo.n  U  Coll.  Dept,  of  Anatomy  (Gt.  Brit.). 

THE  NERVOUS  PATHWAYS  FOR  POISONING.  EAUNG, 
AND  LEARNING  IN  OCTOPUS,  by  J.  Z.  Young.  (1965] 
jlSjp.  me!,  illus.  diagrs.  tables.  (AFOSR-6^1884) 
(AFEOAR- 64-42]  AD  643909  Unclassified 

Also  published  in  Jour  Exper.  Biol.,,  v.  43-' 581-593, 
Aug.  1965. 

Octopuses,  after  removal  of  the  lip,  kill  and  eat  crabs 
apparently  normally  They  learn  to  attack  a  strange 
figu.  e  moving  in  the  visual  field  The  pair  of  nerves 
that  originates  from  cells  at  the  back  of  the  superior 
buccal  lobe  is  shown  to  be  responsible  for  the  discharge 
of  secretion  from  the  posterior  salivary  glands.  If  this 
pair  of  nerves  in  interrupted  the  octopus  does  not  poison 
a  Crab  after  catching  It.  It  still  eats,  however,  and 
learns  to  attack  a  strange  figure.  If  both  interbuccal 
connectives  have  been  severed  the  octopus  does  not  re¬ 
move  the  flesh  properly  trom  crabs.  It  does  not  learn 
to  attack  a  strange  figure.  Any  operation  on  the  central 
nervous  system  that  interrupts  the  pathway  from  the 
interbuccal  connectives  to  the  lateral!  superior  frontal 
and  optic  lobes  prevents  learning  to  allack  a  figure  that 
has  been  seen.  If  such  cuts  pass  through  the  middle  of 
the  superior  buccal  lobe  the  octopus  does  not  poison 
crabs  but  may  tear  them  open  and  then  clean  and  eat 
them.  With  cuts  still  farther  back  the  animal  poisons, 
cleans,  and  eats  crabs,,  but  still  does  not  learn  to  attack. 
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London  U  ('oil  Dept  of  Anatomy  (Gt  Bril  ), 

INFLUENCE  OF  PREVIOUS  PREFERENCES  ON  THE 
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MEMORY  OF  OCTOPUS  VULGARIS  AFTER  Al. 

OF  THE  VERTICAL  LOBE,  vj  Z  Yount;  ,19C5 
[9jp.  incl.  diagrs.  refs.  (Ap6sr-66-I885)  (AF  EOAr- 
64-42)  AD  644131  Unclastiru-d 

Also  published  in  Jo  tr..  Eiqjer.  Biol  ,  v.  43  595-603. 
Aug.  1965 . 

Octopuses  from  which  the  vertical  lobe  had  been  re¬ 
moved  attacked  a  vertical  rectangle  more  readily  than 
a  horizontal  one  when  both  shapes  were  moved  verti¬ 
cally.  During  discriminabon  training  the  results  dif¬ 
fered  markedly  according  to  which  figure  was  rewarded 
with  food.  When  a  vertical  rectangle  was  posihve  the 
excess  of  attacks  at  this  figure  increased  Ixith  within 
and  between  sessions,  the  animals  showing  considerable 
ability  to  learn.  When  a  horizontal  rectangle  was  the 
positive  figure  the  responses  to  it  were  at  first  'para¬ 
doxical',  the  negative  shape  being  attacked  more  often. 
There  was  then  improvement  within  each  session,  but 
little  if  any  between  the  sessions..  Octopuses  without  the 
vertical  lobe  quickly  ceased  to  attack  crabs  shown  at 
4  mm  intervals  when  shocks  were  given  for  attacks, 
and  the  effect  could  still  be  detected  4  hr  later.  When 
crabs  were  shown  at  8  min  intervals,  and  shocks  given 
for  attacks,  there  was  no  decline  in  attacks  over  14 
trials  Fifteen  hr  later,  however,  some  residual  signs 
of  the  shocks  were  evident  when  trials  were  resumed 
at  8  rain  intervals.  Although  all  of  the  animals  at  first 
attacked  they  soon  stopped  doing  so.  After  a  further 
15  hr  all  attacked  again  but  soon  ceased  to  do  so  after 
receiving  shocks.  Normal  animals,  by  contrast,  all 
ceased  to  attack  the  crabs  shown  at  8  min  intervals 
after  receiving  4  or  5  shccks.  The  memory  is  much 
more  retentive  in  normal  animals,  so  that  2  days  after 
receiving  shocks  the  octopuses  seldom  attacked  the 
crabs. 

1444 

London  U.  Coll.  Dept,  of  Anatomy  (Gt.  Brit.), 

SPLIT- BRAIN  PREPARATIONS  AND  TOUCH  LEARN¬ 
ING  IN  THE  OCTOPUS,  by  M.  J.  Wells  and  J..  Z, 

Young.  [1965]  fl6]p.  incl,  ill  us.  diagrs.  tables. 
(AFOSR-66-1887)  (AF  EOAR-64  -  42)  AD  643910 

Unclassified 

Also  published  in  Jour.  Exper.  Biol.,  v.,  43-' 565- 
379,  Aug.  1966.. 

A  vertical  longitudinal  cut  through  the  supraoesephageal 
part  of  the  brain  does  not  prevent  discrimination  be¬ 
tween  rough  and  smixith  cylinders.  It  does  prevent 
correct  response  by  the  opposite  side  after  training  on 
one  side  of  tlie  animal..  Octopuses  with  intact  supra- 
oesophageal  lobes,  trained  on  one  side,  discriminate 
when  tested  with  the  same  objects  of  the  other  side, 
split-brain  animals  do  not.  In  this  situation,  the  per¬ 
formance  of  one  side  o'  the  octopus  can  be  used  as  a 
control  for  the  effect  ni  a  brain  lesion  in  Inc  other. 
Removal  of  large  parts  from  tin.  supraoesephageal 
brain  does  not  pre/eiit  touch-learning.  Octopuses  with 
the  brain  intact  or  with  the  vertical  lobes  removed  do 
not  show  marked  rough ''smooth  preferences.  In  ani¬ 
mals  with  large  lesions  'o  the  inferior  frontal  system 
there  is  a  preference  for  rough,  so  that  roughs  smooth- 
is  an  easier  di.scriminalion  than  vice  vtr.sa. 


1445 

;  London  U  Coll.  Dept,  of  Anatomy  (Gt.  Brit.  )| 

THE  PCttinVE  AND  NEGATIVE  LEARNING  PROCESJ 
IN  OCTOPUS  VULGARIS  LAMARCK.  INf  LUENCE  OF 
THE  VERTICAL  AND  MEDIAN  SUPERIOR  FRONTAL 
LOBES,  by  H.  Maldonado.  11965]  (19]p.  incl.  diagrs 
tables,  refs.,  (AFOSR-66-26O6)  (AF  EOAR- 54-42) 

AD  643913  Unclassified 

Also  published  in  Zeitschr.  Vergleich.  Physiol.,,  v.,  51 
185-203,  1965, 

A  block  diagram  was  constructed,  in  order  to  clarify 
the  functions  of  the  vertical  and  median  superior  frontal 
lobes  of  the  brain,  for  the  process  by  which  Octqius 
vulgaris  builds  ig)  to  the  values  of  a  command  to  attack 
an  object  in  its  visual  field.  This  model  incorporates 
Young's  idea  of  a  balanced  action  of  the  median  superior 
frontal- vertical  lobe  system  and  attributes  precise  func¬ 
tions  to  these  lobes.  Animals  trained  for  some  days  to 
attack  a  given  figure  (positive)  and  not  to  attack  another 
one  (negative)  underwent  operative  procedures  to  remove 
either  the  vertical  or  the  median  superior  frontal  lobe. 
According  to  the  hypothesis  animals  without  the  vertical 
lobe  shouid  have  a  better  post- operative  performance 
with  positive  complexes  than  those  without  the  median 
superior  frontal  lobe.  With  a  negative  figure  the  animals 
without  the  vertical  lobe  should  show  a  poorer  post¬ 
operative  performance  than  the  animals  lacking  the 
median  superior  frontal  lobe..  The  ammais'  performance 
both  before  and  after  operation  was  studied  in  order  to 
compare  the  effecl.s  of  removing  the  vertical  or  median 
superior  frontal  lobe. 

1446 

London  U.  Coll.  Dept,  of  Anatomy,  f.ondon  (Gt.  Brit. ). 

A  UNIT  OF  MEMORY,  by,).  Z.  Young.  [1965]  [3]p. 
incl.  diagrs.  (AFOSR-66-2007)  (AF  EOAR-64-42) 

Unclassified 

Also  published  in  New  Scientist,  v.  28' 861  863.  Dei 

1963; 

In  the  author's  view,  memory  is  localized  in  small  com¬ 
binations  of  brain  cells,  which  he  calls  "mnemons" 

Each  contains  alternative  nerve  pathways,  which  arc 
either  preserved  or  blocked  in  the  light  of  experience. 

In  this  hypothesis,  memory  can  be  seen  as  a  straight¬ 
forward  extension  of  reflex  mechanisms. 


14r7 

London  U.  Coll.  Dept,  of  Anatomy  (Gt.  Brit.). 

CONDUCTION  VELOCITY  AND  DIAMETER  OF 
NERVE  nDERS  OF  CEPhALOFODS,  by  T.  M.  O, 
Burrows,  I.  A.  Campbell  and  others.  |1965|  |2jp 
(AFOSR-66-2009)  (AF  EOAR-64-42)  AD  643512 

Uncli.  ssified 

Presented  at  meeting  of  the  Physiological  Society, 
London  U  Cull.  (Gt.  Brit,),.  Mar.  26-27,,  1905.. 
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Also  published  in  Jour.  I’hysiol  ,  v.  179;  39-40, 

July  l&^JT' 

7  his  relationship  has  been  tested  in  Octopus.  Sepia  and 
Loligo,  including  fibers  of  a  range  of  diameters  in  each 
jpecies.  Velocity  was  measured  at  20 'C  on  nerves 
kept  at  their  natural  le.ngths  Estimates  were  from  the 
passage  of  impulses  past  at  least  2  points..  The  small¬ 
est  fibers  were  from  th.  saliiary  duct  nerves  of 
Octopus,  medicni  sizeu  fibers  were  from  arm,  f'r  and 
mantle  nervpo  of  all  3  species,  and  the  largest,  from 
giant  fibers  of  the  stellar  nerves  of  Sepia  and  Loligo. 
For  the  small  and  medium  fibers,  measurements  were 
made  from  the  foot  of  the  compound  action  potential  and 
the  diameters  of  the  largest  fibers  in  the  nerves  were 
estimated  from  measurements  of  fresh  and  fixed  nerves 
The  action  potentials  and  diameters  of  the  giant  fibers 
were  recorded  individually. 
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THE  BUCCAL  NERVOUS  SYSTEM  OF  OCTOPUS,  by 
J.  Z  Young  [1965]  [17]p,  incl.  illus  diagrs  refs. 
(AF  EOAR-64-42)  Unclassified 

Published  in  Philos  Trans.  Roy  Soc.,  Lonaon. 

V,  ■249Br27-44,  1965 

The  operations  of  killing  and  eatin?  food  by  an  octopus 
are  under  the  control  of  a  series  of  nervous  centers. 
The  poison  center  lies  most  posteriorly  and  is  probably 
activated  first,  since  it  lies  close  to  endings  of  fibers 
from  the  arms.  The  fibers  ol  ihe  .lervcs  (o  the  pos¬ 
terior  salivary  gland  run  without  synapse  from  the 
superior  buccal  lobe  to  the  glands,  passing  first  far 
forward  and  then  back  along  the  duct.  There  is  thus 
no  peripheral  sy''ap.se  on  this  path,  perhaps  because 
no  continuing  rhythmic  operations  are  involved  in  the 
secetinn,  and  i  i  reflex  guidinte  is  needed.  The 
actual  injection  of  the  poison  by  the  salivary  papilla  is 
controlled  through  the  subradular  ganglia.  The  cere- 
bro-suhradukr  connectives  arise  from  the  front  of  the 
superior  buccal  ganglia,  near  the  entrance  of  the  labial 
iienes,  and  run  direct  to  the  subradular  ganglia,  by¬ 
passing  the  inferior  buccal  ganglion.  The  interbuccal 
connectives  also  arise  from  the  front  of  the  superior 
buccal  lobe  and  run  to  the  inferior  buccal  ganglion 
The  inferior  buccal  ganglion  sends  nerves  to  the  mus¬ 
cles  of  the  jaws  and  radula  and  to  the  anterior  salivary 
glands,  buccal  palps  and  oesophagus.  Through  the 
sympathetic  nerve  it  conimumeates  with  the  gastric 
ganglion.  The  inferior  buccal  ganglion  has  a  compli¬ 
cated  internal  structure.  From  itn  outer  surface  arise 
numerous  strands  of  the  juxtagangliomc  tissue,,  which 
end  at  the  surfaces  of  the  buccal  sines.  The  i  roportioii 
of  large  cells  decreases  in  the  sequence  posterior  bue- 
cal,.  superior  buccal,,  inlerior  buccal,  subradular  and 
gas'ric  ga.-.glia. 
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THE  CENTRES  FOR  TOUCH  DISCRIMINATION  IN 
OCTOPUS,  byj.  Z  Young  (1965|[23lp.  incl.  .Hus 
diagrs.  table,,  refs  (AF  EOAR-64-42)  Unclassified 

Published  in  Philos.  Trans.  Roy.  Soc  London, 

V.  24'9B  44-67.,  1965. 

The  inifci.."  frontal  system,  concerned  with  learning 
chemotactile  discriminations,  shows  4  distinct  regions 
The  posterior  buccal  lobes  contain  both  large  and  small 
cells  and  are  the  center  of  the  system.  They  receive 
fibers  from  the  arms  (without  interweaving),  from  me 
lips,  and  from  the  buccal  mass.  They  send  fibers 
downwards  to  the  arm  centers  and  backwards  to  the 
optic  and  superior  frontal  vertical  systems  Thi.s  is 
therefore  prob.»bly  both  a  reflex  center  for  response 
to  some  simple  chemotactile  stimuli  and  also  the  mam 
output  pathway  for  the  whole  system.  In  the  lateral 
inferior  frontal  lobes  the  fibers  from  the  arms  inter¬ 
weave  and  mix  v.ith  those  from  other  sources  Then 
efferent  fibers  pass  to  the  posterior  buccal  lobes  and  to 
the  same  destinations  as  the  efferent  fibers  of  the  pos¬ 
terior  buccal  lobes.  The  orgamzabon  of  the  lateral 
inferior  frontal  thus  allows  responses  to  combinations 
of  chemoiachle  inputs  The  median  inferior  frontal 
lobe  receives  the  same  input  as  the  lateral  inferior 
frontals,  and  its  interweaving  bundles  allow  for  further 
spreading  and  combination  between  e/ferems,  Iis 
efp .  ent  axons  pass  only  to  the  subfrontal  lobes  The 
subfrontal  lobes,  besides  the  input  from  the  median 
inferior  frontal  lobe,  receive  fibers  from  below  Their 
cells  are  mostly  very  small,  with  axons  ending  within 
the  lobe.  A  lew  larger  cells  with  axons  running  to  the 
posterior  buccal  lobes  carry  the  output  The  tactile 
system  is  thus  essentially  similar  to  Ihe  vnsual  one,, 
with  a  pair  of  lower  centers  (posterior  buccal  and 
lateral  inferior  frontal)  and  a  pair  of  upper  ones  (median 
inferior  frontal  and  subfrontal)  Er.ibryologically  these 
all  differentiate  from  a  single  lobe,,  and  the  small  cells 
of  the  upjier  lobes  form  a  continuous  layer  with  the  rela¬ 
tively  fewer  small  ceils  of  the  lower  lobes.  The  main 
difference  between  the  visual  and  tactile  systems 's  the 
a.iscnce  from  the  latter  of  a  differentiated  region  corre¬ 
sponding  to  the  optic  lobe  From  Ihe  evidence  of  Wells 
the  change  that  constitutes  a  memory  record  ociurs  in 
the  region  of  the  posterior  buccal  lobe  that  contains  Ixilh 
large  and  small  cells  This  region  is  under  the  influence 
of  the  circuit  through  lateral  and  median  inferior  frontal 
and  subfrontal  lobes 
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LESIONS  IN  THE  DORSAL  BASAL  LOBES  OF  OCTOPUS 
lAbsIracI).  by  ,1  R  Painss  [19l,5||lj|)  (AF  EOAR- 
64-42)  Uni  las.sificd 


P'it)li.;.hi‘d  111  .lour  Conipai  Neurol  .  v  125  )-10. 

I9t.5 

I.cMoiis  were  made  ;n  !lie  dorsal  basal  lobe  of  ilie 
111  loinis  The  .si/e  ind  llie  i  egion  'if  lhe.se  le.s'oi.s  were 
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rdated  to  t&e  anlmml's  capacity  to  ieara  a  simple 
;7lsaal  discrimination  and  to  the  level  of  attack  main¬ 
tained  during  training.  No  slgnincant  relationship  was 
found  between  the  discrimination  scores  and  the  size 
of  the  lesion  but  there  was  evidence  that  the  position 
of  Qio  lesion  Influenced  discrimination. 
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London  U.  Coll.  Dept,  of  Anatomy  (Gt.  But.,. 

THE  ORGANIZATION  OF  A  MEMORY  SYSTEM,  by 
J.  Z.  Young.  [196Sj  [3S]p.  Incl.  lUus.  dlagrs.  refs. 
(AFOSK-e6-2366)  (AF  BOAR- 66-53)  AD  643417 

Unclassified 

Also  published  in  Proc.  Roy.  Soc. -(London),  v.  163B; 

The  report  consists  of  the  Croonian  Lecture  of  1963 
In  which  Prof.  Young  summarizes  his  work  on  learning 
In  the  urti^ius  and  presents  general  tiieoretical  ideas 
on  the  neural  basis  of  memory. 
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[London  U..  Coll. ]  Dept,  of  Physics  (Gt.  Brit.)., 

ON  INVAMANT  AMPLITUDES  FOR  SCATTERING 
PiY)CESS£S,  by  G.  Rasche  and  W.  S.  Woolcock. 

[1965]  (9]p.  (AF08R-66-1314)  (AF  EOAR-84-62) 

AD  639531  Unclassified 

Also  published  In  Nuclear  Phys. ,  v.  68:  582-590, 

July  ioes 

It  Is  shown  that  to  obtain  the  partial  wave  expansion 
of  the  invariant  reaction  amplitudes  v  +  N  -  v  N  and 
V  +  »  -•  N  +  N,  it  is  not  necessary  to  use  the  low  energy 
representation  of  the  Dirac  matrices.  (Contractor's 
abstract) 
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VERY  SHORT-RANGE  INTERACnON  IN  PlOlf- 
NUCLEON  SCATTERING,  by  A.  Donnachle  and  J. 
Hamilton.  [1965]  [11  jp.  Incl.  dlagrs.  tables,  refs. 
[.\F  HOAR-  64-  63]  Unclassified 

Published  in  Phys.  Rev. ,  v.  138:  B678-B688.  May  10, 

iotst; 

The  dltfierslon  relations  for  Fj(8)  =  f](8)/ii21,  where 
f|(B)  is  the  usual  partial- wave  amplitude,  aie  required 
ty  unitarlty  to  obey  a  high-energy  boundary  condition, 
ft  is  shown  that  this  gives  rise  to  a  unitary  sum  rule. 
This  sum  rule  can  be  used  to  estimate  the  short-  range 
parts  of  the  plon- nucleon  Interaction,  and  that  makes 
it  possible  to  give  accurate  predictions  of  the  non¬ 
resonant  P-,  D-,  and  F-wa>o  -r-N  amplitudes  up  to 
around  650  mev.  The  results  are  in  good  agreement 
with  a  recent  analysts  of  the  experimental  data.  (Con¬ 
tractor's  abstract) 
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Louvain  U.  Dept,  of  Applied  Mechanics  (Belgium). 

ON  THE  SINGULAR  CONnGURATlONS  OF  STATICALLY 
DETERMINATE  STRUCTURES,  by  F.  Buckens.  [1965] 
[14]p.  incl.  diagrs.  (AFOSR-65-3437)  tAFEOAR-63- 
1C7)  AD  637553  Unclassified 

Also  published  in  Internat'I.  .Tour.  Mecb.  Sci. ,  v.  7: 
301-314,  May  1965 

This  paper  shows  how  singular  configurations  of  stat¬ 
ically  determinate  plane  structures  can  be  determined. 
When  the  structure  Is  a  linkage,  such  configurations 
entail  degrees  of  freedom  'in  the  small, '  which  make  it 
act  as  a  mechanism  for  infinitesimal  motions.  Their 
practical  -mportance  comes  from  the  fact  that  large 
constraints  are  induced  in  the  members  of  the  linage 
when  external  forces  act  upon  such  structures,  if  their 
configuration  is  very  close  to  a  singular  one.  Different 
degrees  and  orders  of  singularity  are  considered,  which 
respectively  correspond  to  the  rank  and  stationanty  of 
a  given  determinant,  and  a  few  examples  are  given. 
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Louvain  U.  Dept,  of  Applied  Mechanics  (Belgium). 

DYNAMIC  BEHAVIOR  OF  SHELLS  UNDER  THERMAL 
STRESS,  by  F.  Buckens.  1965,  109p.  incl.  dlagrs. 
refs.  (APOSR- 66-0898)  (AF  EOAR-C3-49) 

AD  634109  Unclassified 

The  effect  of  Initial  stress  and  in  particular  of  thermal 
stress  on  the  dynamical  behavior  of  thin  shells  (vibra¬ 
tion  and  propagation  of  bending  waves)  is  studied.  The 
case  of  a  circular  cylindrical  is  considered  in  detail, 
and  several  effects  of  Imtial  stress  and  distributed 
moment  evaluated.  Methods  of  determining  initial 
thermal  stress  and  deflection  are  given  and  their  effects 
on  natural  frequencies  and  modes  considered.  Local 
effects  on  the  velocity  of  propagation  of  bending  waves 
are  studied  in  detail  and  quantitative  evaluations  are  ob¬ 
tained.  Comparison  with  experimental  results  is  given. 
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Z«uvain  U.  [Depi.  of  Ap^Iied  Mechanics]  (Belgium). 

ON  THE  INFLUENCE  OF  THE  ELASTiaTY  OF 
COMPONENTS  IN  A  SPINNING  SATELLITE  ON  THE 
S'RIBILITY  OF  ITS  MO'HON,  by  F.  Buckens.  [1965] 
[32]p.  incl.  dlagrs.  (AFOSR-65-2740)  (AFEOAR-C5- 
66)  AD  638347  Unclassified 

When  a  rigid  body  In  free  space  is  spinning  around  one 
of  its  principal  axes,  besides  the  three  translational 
modes  with  zero  froquency  and  one  rotational  mode  (tf 
zero  frequency  around  the  spin  axis,  one  may  consider 
Iwo  rotational  modes  of  small  amplitudes  of  oscillations 
around  the  two  remaining  axes,  which  will  be  called 
nutattonal  modes.  Their  frequencies  do  not  vanish  and 
are  only  real  if  the  spinning  motion  is  stable.  If  now  the 
body  is  allowed  to  be  slightly  elastic,  the  frequencies 
of  the  nutattonal  modes  will  be  altered,  but  at  the  same 
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time  there  will  a])penr  new  frequencies  ccrcejqtonding 
to  the  so- called  elastic  sicKies.  Natural  sbcbility  of 
such  systems  and  stability  of  ginning  motion  in  mag¬ 
netic  and  gravitational  ticids  are  important  questions 
and  Piunt  be  considered  when  designing  spin  stabilized 
sateliltss.  This  investigation  is  conceived  on  a  gen¬ 
eral  basis  and  brings  up  only  the  broad  featui  as  of  a 
rather  compleii  problem. 
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»A)uvaln  C.  [Lab.  for  Inorganic  and  Analytical  Chemistry] 
(Belgium). 

AN  EM?''R1CAI,  METHOD  FOR  THE  ESTIMATION 
or  BOND  DISSOCIATION  ENEitOlES,  by  A.  Van 
Tiggelen.  J.  Peelers,  and  p,.  Burke.  [1865]  [4]p. 

*->01,  tablet.,  (AFOSR-65-2ie7)  (AF  EOAR-63-42) 

A'J  829027  Unrlasslfled 

Also  published  in  Chem.  Eng.  Scl. ,  v.,  20;  529-5S2, 
June  1905. 

An  empirical  formula  for  the  calculation  ot  bond 
dissociation  energies  D(A-B)  Is  suggested; 

D(A-B)  -  (l/2a)[niy^D(A-A)  •n»gD(B“B)i  where  and 
Og  are  con^tr.nts  characteristic  of  radicals  A*'  and  B- 
while  a  is  either  r  r  ajf,  whichever  has  the  smaller 

value.  Values  of  a  for  34  organic  and  inorganic  radi¬ 
cals  have  been  determined  and  tabulated.  From  values 
of  D{A-B),  heats  of  reaction  Q  can  be  calculated. 
Activation  energies  E  for  substitution  reactions  can 
then  be  evaluated  with  the  help  of  Polanyi 's  relation; 

E  -  (copst)j  —  (const)2'Q.  (Contractor's  abstract) 
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Louvain  U.  Lab,  for  Inorganic  and  [Analytical]  Chemistry 
(Belgium),. 

THEORETICAL  AND  EXPERIMENTAL  STUDY  ON 
REACTION  KlfiETtOS  IN  FLAMES,  by  A.  Van  'nggelen. 
Final  technlral  rept.  Oct.  1965,  13p.  (AFOSR-65- 
2240)  (AFEOAK-63-42)  AD  6281  “la  Unclassified 

The  existence  of  fundamental  Prnmabillty  limits  Is 
discussed,  In  case  of  a  chain  rerct'.nn  mechanism  the 
latter  are  predicted  theoretically  but  the  experimental 
are  probably  different  from  the  iheoretlcal  limits. 

Other  considerations  are  related  to  the  a  priori  evalua¬ 
tion  of  dissociation  energies.  A  formula  ts  proposed 
which  Is  based  on  two  empirical  patameters  whlc.*i 
characterize  any  kind  of  radical.  An  experimental 
study  of  lifted  turbulent  flames  is  .-sported;  It  links  the 
stabtliiy  of  such  flames  with  the  characteristic  turbu¬ 
lence  pai  ametei  .a;  intensity  and  scale.  The  location 
of  the  anchoring  place  of  the  flame  corresponds  to  the 
locus  where  a  stotchlometric  composition  ts  attained. 
Burning  velocities,  flame  temperatures  and  flame 
thickness  have  been  measured  for  methane-oxygen 
flames,  extending  from  very  rich  to  very  poor  mixtures 
at  different  degrees  of  dilution  with  nitrogen.  The 
kinetical  parameters  which  can  be  derived  trom  these 
data  strongly  suggest  the  following  branching  reaction; 

H  +  O2  yields  OH  +  0. 
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Louvain  U,  [LrJ),  for  Inurgamc  and  Analytical  Cbrmlstry] 
(Belgium). 
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Louvain  U..  Lab.  fm-  Inorjptnic  [and  Analytical]  Chemistry 
(Belgium). 

THE  STABIUZATION  MECHANISM  OF  UFTHED 
DIFFUSION  FLAMES,  by  L.  Vanquickenborne  and  A. 
Van  Tiggelen.  [1965]  [ll]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-66-1800)  (A F  EOAR-63-42)  AD  639573 

Unclasslfled 

Also  p.iblished  in  Combustion  and  Flame,  v.  9;  50-69, 

5ec.,  1565., 

Measuremenis  on  gas  composition,  gas  flow  velocity, 
Intensity  and  Eulertan  scale  of  turbulence  have  been 
made  in  a  free  Jet  of  methane  emerging  from  a  conven¬ 
tional  circular  burner  into  an  unconflned  atmosphere. 
From  the  experimental  data  It  appears  that  the  base  of 
a  lifted  diffusion  flame  anchors  in  a  region  where  a 
stoichiometric  composition  is  attatned.  Accepting  the 
assomption  that  the  tuibulent  burning  velocity  V(  equals 
the  gas  flow  velocity  in  this  region,  an  experimental 
relation  is  obtained  between  and  the  parameters  of 
turbulence.  Finally  the  stabilizatton  conditions  are 
discussed;  blow  off  and  drop  back  of  the  flame  are 
explained  by  the  interaction  between  aerodynamic  flow 
patterns  and  burning  velocity. 
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Lund  U.  Dept,  of  Pharmacology  (Sweden). 

CHEMICAL  SENSITIVITY  OF  SKELETAL  MUSCLE, 
by  S.  Thesleff.  Final  technical  rept.  May  31,  1965, 

3p.  (AFOSR-65-1367)  (AF  SOAR- 63- 12)  AD  621167 

Unclassified 

The  parameters  of  transmitter  release  from  mammalian 
motor  nerve  terminals  were  evaluated  by  electrophyslo- 
togical  techniques.  The  amount  of  transmitter  available 


KINE-nCS  OF  LAMINAR  PREHIXED  METHANE- 
OXYGEN-NITROGEN  FLAMES,  by  a  Buite  and  A. 
Van  Tiggelen.  [1965]  [23]p.  incl.  diagrs.  tables,  refs. 
(AFiOSR-66-OOS6>  (AF  EOAR-63-42)  AD  631104 

UncIassiJI 


Also  published  in  Bull.  Soc.  Chim. 

TBTTffgS: - 


74:  426- 


The  velocity  of  nam$.j^(£^gation,  the  combustion  gas 
temperature,  and-llie  reaction  zone  thickness  was  meas¬ 
ured  forpeRthan  300  mixtures  of  different  combloa- 
rmethane-oxygen-nltrogen.  This  experimental 
confirmed  the  results  of  Investigations,  made  by 
other  workers,  on  the  structure  of  the  reactiisn  zone 
of  flames  propagateo  in  these  particular  mixtures.  It 
mn  possible  to  derive  the  apparent  activation  energy  as 
well  aa  the  partial  orders  with  respect  to  the  fuel  and 
to  oxygen. 
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for  iounedlate  release,  the  rate  of  traiunnltter  moblU- 
zatlon  and  synthesis  have  been  determined  under  a 
variety  of  experimental  conditions  and  In  myasthenia 
gravis. 
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Lund  U.  Dept,  of  Pharmacology  (Sweden). 

NEUROMUSCULAR  TRAIffiMtSSlON  WITH  SPECIAL 
REFERENCE  TO  MYASTHENIA  GRAYIS,  by  D. 
Elmqvlsl.  [196S]  [34]p.  Incl.  table,  refs.  (AFOSR- 
6S-1S47)  (^nsored  folntly  by  Air  Force  Office  of 
Scientific  Research  under  AF  EOAR-63-12;  Muscular 
Dystrophy  Association  of  America,  Inc. ,  Public 
Health  Service,  and  Swedish  Medical  Research 
Council)  AD  824010  Unclassified 

A^  jufollsh^^ln  Acta  Physiol.  Scand. ,  v.  64,  Suppl, 

Investigations  with  repetitive  stimulation  of  th'° 
norma!  neuromusc-dar  Junction  have  shown  several 
weak  links  in  the  chain  of  events  leading  to  the  release 
of  acetylcholine  quanta:  (I)  The  pool  from  which  acetyl¬ 
choline  quanta  is  directly  released  Is  only  sufficient 
for  a  few  Impulses.  (2)  The  fraction  of  this  pool  which 
Is  released  by  a  norve  impulse  la  Influenced  by  the 
Ionic  environment  and  by  previous  activity.  (S)  The 
rate  at  which  transmitter  release  can  continue  with 
rqietltlve  stimulation  Is  governed  uy  the  mobilization 
of  acetylcholine  quanta  <nto  this  pool.  (4)  The  store 
of  transmitter  from  which  aretylchollne  quanta  are 
mobilized  to  become  available  for  release  has  a  limited 
size  and  Is  only  slowly  reploidshed,  probably  by  the 
formation  of  new  quantal  units.  Moblllr'tlon  can  there¬ 
fore  only  keep  up  with  intense  release  for  a  short 
period  of  continuous  rapid  stimulation.  (5)  The  synthesis 
of  acetylcholine  In  the  nerve  terminal  can  be  Insuffi¬ 
cient  due  to  the  lack  oi  substrate  or  due  to  the  presence 
of  Inhibiting  drugs  such  as  hemicholinium,  and  acetyl¬ 
choline  content  of  the  quantal  pack''t8  may  be  reduced. 
Studies  of  the  neuromuscular  transmission  in  myas¬ 
thenia  gravis  demonstrated  that  this  series  of  events 
can  be  affected  by  pathological  conditions.  The  results 
Indicate  that  In  myasthenls  ^ravls  there  Is  a  deficiency 
In  the  amount  of  acetylchoUne  In  the  transmitter  quan¬ 
tum,  probably  brought  about  by  a  defect  in  the  quantum 
formation  mechanism  or  by  the  presence  of  a  false 
transmitter. 
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Lund  U.  Dept,  of  Pharmacology  (Sweden).. 

PRESYNAPTIC  ACTON  OF  HEMICHOUNTUM  AT 
THE  NEUROMUSCULAR  JUNCTON,  by  D.  Elmqvlst 
and  D.  M.  J.  Quastel.  [1965]  [20]p.  Incl.  dlagrs. 
table,  refs.  (AFOSR-65-1SR1)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
EOAR-63-12  and  Swedish  Medical  Research  Council) 
AD  623376  Unclassified 

Also  pushed  In  Jour.  Physiol. ,  v.,  177--  463-482, 


By  the  use  of  intracellular  electrodes  a  presynapdc 
effect  of  HC-3,  hemlcbolinium  nc.  3,  was  shown  at  the 
mammalian  neuromuscular  junction.  This  effect  was 
demonstrable  only  when  the  transmitter  was  released 
from  the  motor  nerve  terminals  at  a  hl{^  rate  and 
consisted  of  a  progressive  decline  In  the  size  of  the 
minature  end- plate  potentials  and  In  the  quanta)  com¬ 
ponents  of  the  end-plate  potentials  as  the  transmitter 
was  ••eleased.  Releasin'  the  transmitter  by  nerve 
stimulation  or  by  Increased  potassium  ion  concentration 
were  equally  effective  In  ellclticg  the  phenomenon.  Post- 
synapMc  chemosensitivity  as  measured  by  bath  applica¬ 
tion  of  carbacnol  was  the  same  before  a-vd  after  ti:e 
quantal  units  had  become  small  as  a  coiisequence  of 
stimulation  of  transmitter  release  in  the  presence  of 
HC-3.  The  effect  is  attributed  to  an  inhibition  of  ACh 
synthesis  by  HC-3,  the  quanta  becoming  smaller  in  size 
as  the  presynaptic  stores  of  ACh  become  d'pleted.  It 
Is  suggested  ttet  the  amount  of  releasable  ACh  in  the 
motor  nerve  terminals  can  be  estimated  from  the  sum 
of  all  end-plate  potentials  and/or  miniature  end-plate 
potentials  that  can  be  elicited  after  blockade  of  ACh 
synthesis. 
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POTASSIUM  INDUCED  RELEASE  OF  TRANSMITTER 
AT  THE  HUMAN  NEUROMUSCULAR  JUNCTION,  by 
D.  Elmqvlst.  [1965]  [6]p.  Incl.  oiagrs.  refs.  (APOSR- 
65-2515)  (AF  EOAR-63-12)  AD  627621  Unclassified 

Also  published  in  Acta  Phvstol.  Scand.,  v.  64:1-6, 

When  the  release  of  ACh  quanta  from  the  human  Inter¬ 
costal  motor  nerve  terminals,  recorded  as  miniature 
end- plate  potentials  (m.  e.  p.  p.  s),  was  enhanced  by 
raising  the  potassium  Ion  concentration,  the  Increased 
rates  were  only  sustained  If  release  rates  were  limited 
to  not  more  than  150  m.  e.  p.  p.  s/sec  either  by  not  using 
higher  concentrations  of  KCl  than  30  mM,  or  by  reducing 
release  wllh  Inc,  eased  magnesium  and  lowered  calcium 
concentrations  when  higher  potassium  ion  concentrations 
were  used,  if  higher  rates  of  release  were  allowed  to 
occur  In  the  presence  of  40  to  50  mM  KCl,  the  release 
ratec  subsequently  declined  to  very  low  levels.  The 
total  number  of  quanta  released  by  40  or  50  mM  KCl 
corresponded  to  the  amount  of  ACh  estimated  to  be 
present  tn  the  motor  nerve  terminals. 


1465 

Lund  U.  Dept,  of  Pharmacology  (Sweden). 

SPONTANEOUS  ACTnUTY  AT  A  MAMMALIAN 
NFUROMUSCULAR  JUNCTON  IN  TETRODOTOXIN.  by 
D.  Elmqvlst  and  D.  S.  Feldman.  [1965]  [2]p.  (AFOSR- 
66-1129)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  EOAR-63-12,  Public 
Health  Service,  and  Swedish  Medical  Research  Council) 
AD  639622  Unclassified 

Also  published  in  Acta  Phvstol.  Sca.'d. .  v.  64:  473- 
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The  results  indicate  that  although  the  nerve  could  not 
propac^te  an  action  potential  and  thus  not  release  ACh 
in  rei^nse  to  sttmulation,  the  depolarizaHoii  d^ndent 
transmitter  release  was  siiU  unimpared  in  the  presence 
of  tetrodotoxin.  Tlie  aUltty  of  the  muscle  end-plate  to 
respond  to  transmitter  liberated  from  the  nerve  termi¬ 
nals  was  demottstraM  even  though  the  coucentration 
of  toxin  used  was  l(r— 10‘  times  greater  than  that 
necessary  to  block  nerve  and  muscle  conductiun.  The 
m.  e.  p.  p.  s.  observed  in  the  presence  of  the  toxin  were, 
as  in  the  normal,  mainly  the  result  c'  an  increase  in 
the  sodium  conductance  of  the  end-plate  membrane. 

It  therefore  appears  that  the  sodium  conductance  in¬ 
crease  >nduc^  by  the  transmitter  is  unaffected  by  the 
toxin  and  does  not  require  all  the  steps  needed  to  pro¬ 
duce  the  conductance  increase  during  the  action  po¬ 
tential.  It  is  also  possible  that  the  sodium  pathways 
are  entirely  separate  for  chemically  and  electrically 
induced  conductance  changes. 
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NEUROMUSCULAR  TRANSMISSION  IN  VIVO  AND 
THE  ACTIONS  OF  DECAMETHONIUM:  A  MICRO- 
ELECTRODE  STUDY,  by  D.  V.  Roberts  and  S. 

Thesleff.  [1965]  [8]p.  Incl.  iUus.  diagrs.  tables. 
(AFOSR-66-1134)  (AF  EOAR-63-12)  AD  639623 

Unclassified 

Also  published  in  Acta  Anaesth.  Scand. ,  v.  9:.  165- 
172,  1!)6‘5: 

The  lateral  segmental  tail  muscles  of  the  rat  have  been 
used  successfully  for  micro- electrode  studies  of  neuro¬ 
muscular  transmission  and  the  effects  of  decamethonlum 
in  vivo.  The  values  obtained  for  the  resting  membrane 
potential  of  single  muscle  fibers  and  of  miniature  end- 
plate  potential  amplitude  and  frequency  were  similar 
to  those  previously  obtained  in  other  rat  muscles  in 
vitro.  Decamethonlum  given  intravenously  produced 
end-plate  depolarization,  desensitization  of  acetyl¬ 
choline  receptors  and,  at  high  frequencies  of  nerve 
stimulation,  a  presynaptlc  block  of  Impulse  transmis¬ 
sion. 
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CALaUM  DEPENDENCE  OF  SPONTANEOUS  ACETYL¬ 
CHOLINE  RELEASE  AT  MAMMALUN  MOTOR  NERVE 
TERMINALS,  by  D.  Elmqvist  and  D.  S.  Feldman. 

[1965]  [lljp.  incl.  diagrs.  refs.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  EOAR- 
63-12,  Public  Health  Sendee,  and  Swedish  Medical 
Research  Council)  Unclassified 

Published  in  Jour.  Physiol.  (Ixindon),  v.  181:  487- 
■fS?,' becT’ft65. 

Spontaneous  release  of  ACh  from  the  rat- diaphragm 
motor- nerve  terminals,  manifest  as  miniature  end- 
plate  potentials  (m.  e.  p.  p.  s, ),  was  greatly  reduced  be¬ 
low  the  resting  rate  by  prolonged  exposure  to  calcium- 


free  solutions.  The  presence  of  a  chelating  agent 
(EDTA)  made  the  decline  in  rate  greater;  after  6  hr 
m.  e.  p.  p.  8  were  often  abolished.  Micro-  dectrophoreHc 
local  application  of  calcium  induced  return  of  activity 
after  a  latency  of  250  msec.  Concentrations  achieved 
were  about  10*3-10*^  m  at  the  nerve  terminals.  Resto¬ 
ration  of  calcium  to  the  bath  in  these  concentrations 
also  restored  activity.  In  muscle  exposed  to  EDTA, 
caffeine  or  ouabain  caused  a  rapid  further  decline  in 
m.e.p.p.  frequency.  When  EDTA  was  not  present, 
these  agents  Induced  a  rate  increase  even  though  Ca*'*’ 
was  absent.  BaClv  and  SrCl*  were  able  to  restore 
and  maintain  activity  completely  abolished  by  prolonged 
calcium  deprivation  with  EDTA.  It  is  concluded  that 
calcium  is  a  necessary  co-factor  for  the  spontaneous 
release  of  ACh  at  the  motor  nerve  terminals.  Intra¬ 
cellular  strongly  bound  stores  are  capable  of  supplying 
sufficient  calcium  to  maintain  activity. 
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EFFECTS  OF  SODIUM  PUMP  INHIBITORS  ON  SPON¬ 
TANEOUS  ACETYLCHOLINE  RELEASE  AT  THE  NEURO¬ 
MUSCULAR  JUNCTION,  byD.  Elmqvist  and  D.  S. 
Feldman.  [1965]  [8]p.  incl.  diagrs.  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  EOAR-63-12,  Public  Health  Service,  and  Swedish 
Medical  Research  Council)  Unclassified 

Published  in  Jour.  Physiol.  (London),  v.  181;  498-505, 

BrebriSK.- 

The  ability  of  G-strophanthin  to  Influence  neuromuscular 
transmisrion  in  voluntary  strated  muscle  has  been 
known  since  1955  but  the  mechanism  of  this  action  is 
noi  clear.  It  was  then  observed  that  prolonged  exposure 
to  high  concentrations  of  ouabain  caused  a  r^iid  release 
of  acetylcholine  recorded  as  miniature  end-plate  poten¬ 
tials.  The  parameters  of  this  effect  were  therefore  in¬ 
vestigated.  Ouabain  and  sodium  azide  induce  after  a 
latency  of  about  30  min  a  rapid  release  of  acetylcholine 
packages  from  the  motor-nerve  terminals.  Increased 
concentrations  of  calcium  but  not  of  magnesium  block 
the  ouabain-induced  augmented  release  of  ACh  packages. 
The  effects  of  ouabain  on  transmitter  release  are  ex¬ 
plained  by  its  calcium  mobilizing  and  sodium  pump  in¬ 
hibiting  effect. 
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THE  RELATIVE  ABUNDANCE  OF  NUCLEI  HEAVIER 
THAN  HEUUM  IN  PRIMARY  COSMIC  RADIATION 
NEAR  THE  GEOMAGNETIC  EQUATOR,  by  O.  Mathiesen 
and  A.  Stenman.  [1965]  [21]p.  incl.  diagrs.  tables, 
refs.  (AFOSR-65-1844)  (AF  EOAR-64-S5)  AD  625702 

Unclassified 

Also  published  in  Arklv  Fystk,  v.  29;  145-165,  Nov.  26, 

Tssr 

Photometric  measurements  were  made  on  80  tracks  of 
heavy  primary  particles  (Z  >  2),  which  were  found  in  an 
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emulsion  stack  ejqfxised  at  Guam  near  the  geomagnetic 
equator.  The  measurements  were  corrected  tor 
difterent  emulsion  effects.  The  standard  error  La  the 
charge  determination  was  foamd  to  be  about  0. 3S  units 
of  diarge.  The  charge  calibration  was  made  by  meas¬ 
urements  of  t-ray  a^  blob  densities  and  by  studying 
suitable  breakup  events.  The  observed  qiectrum  was 
divided  iido  3  groiqw:  L(3  s  Z  <  5),  M  (6  <  Z  <9),  and 
H  (Z  a  10).  Tbetf  were  eatrapolated  to  the  t<qi  of  the 
atmosphere.  The  following  deductions  were  made: 

(1)  The  ratio  N|^(0)/y^(0)  =  0.  OS  *  0. 08.  A  com¬ 
parison  of  this  value  with  determinations  of  the  ratio 
at  other  latitudes  suggests  that  the  energy  spectrum  of 
L  nuclei  may  possibly  be  steeper  than  that  of  M  nuclei. 
Some  of  the  hypotheses  propo^  to  eiqtlain  the  energy 
dependence  of  Ni.(0)/N||l(0)  are  discussed.  Of  these, 
the  3-dimensianal  diffusion  model  of  particle  propaga¬ 
tion  is  found  to  be  capable  of  accounting  for  th.e  ob¬ 
served  energy  depen^ce,  assuming  that  "soft'' 
magnetic  clouds  are  responsible  for  the  diffusion 
mechanism.  (2)  The  amounts  of  C  and  N  nuclei  relative 
to  O  nuclei  at  the  top  of  the  atmoqihere  are  1. 4  ±  0. 4 
and  0. 3  1 0. 1  recpectively.  (3)  The  ratio  N||(0)/Nj^(0)  s 
0. 31  ±  0. 09.  This  value  is  within  the  statistical  limits 
of  error  consistent  with  determinations  of  the  ratio  at 
other  latitudes. 
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FLUX  AND  ENERGY  SPECTRUM  OF  LOW-ENERGY 
COSMIC  RAY  PROTONS,  by  K.  Krlstlansson.  [1965] 
[I0]p.  incl.  dlagrs.  table.  (AFOSR-6S-184S)  (AF 
EOAR-64-35)  AD  625701  Unclassified 

Also  published  in  Arkiv  Fysik,  v.  29:  23-32,  Nov.  24, 

iws.  — 

A  spectrum  of  protons  in  the  energy  Interval  25-150 
mev  is  studied  in  a  nuclear  emulsion  block  which  was 
exposed  in  a  Nlke-Ca]un  rocket  launched  from 
Kronogard  in  Northern  Sweden,  The  exposure  was 
made  at  a  time  of  low  solar  activity.  The  integral 
momentum  spectrum  of  the  protons  can  approximately 
be  e:q>re88ed  by  the  formula  J  =  K  eiqp  (-p/q)  where 
K  °  11, 000  protons/m-sq  sec,  and  sterad  and  Q  =  75 
mv.  The  spectrum  is  discussed  and  compared  with 
solar  flare  proton  spectra. 


1471 

Lund  U.  Depts,  of  Histology  and  [Zoology]  (Swelen). 

A  DETAILED  METHODOLOGICAL  DESCRIF  TION  OF 
THE  FLUORESCENCE  METHOD  F(X1  THE  :ELLU- 
LAR  DEMONSTRATION  OF  BIOGENIC  MONOAMINES, 
by  B.  Falck  and  C.  Owman.  1965,  2^.  Incl.  Ulus, 
dlagr.  refs.  (AFO6R-65-0959)  (%>on8ored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  EOAR- 
64-5,  Association  for  the  Aid  of  Crippled  Children, 
Public  Health  Service,  and  Swedish  Medical  Research 
Council)  Unclassified 


Also  published  in  Acta  Univ.  Lund,  Sect.  H,  No.  7: 
5-23,  1965. 

A  methodological  description  gives  detailed  instruc¬ 
tions  for  the  preparation,  freeze-drying,  histochemical 
treatment,  and  sectioning  of  tissues  for  fluorescence 
microscopy  cf  catecholamines,  5-hydroxytryptamine 
and  their  immediate  precursors. 
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MONOAMINES  IN  THE  SWIMBLADDER  OF  GADUS 
CALLARIAS  AND  SALMO IRIDEUS,  by  G.  Fahlen, 

B.  Falck,  and  E.  Ro.sengren.  [1965]  [8]p.  incl. 

Ulus,  table,  rets.  (AF06R-65-1554)  (AF  EOAR-64-5) 
AD  622909  Unclassified 

Also  published  in  Acta  Physiol.  Scand. ,  v.  64:  119- 
126,  1965. 

The  noradrenaline  in  the  swimbladder  of  the  cod  and 
the  raiiibow  trout  is  stored  in  short  adrenergic  neurons 
whose  perikarva  are  located  in  close  relation  to  the 
swimbladder  itself.  In  the  cod,  the  noradrenergic 
neurons  are  innervated  by  noradrenergic  neurons 
that  arise  from  the  coeliac  ganglion  of  the  sympathetic 
chain.  A  hitherto  unknown  system  of  epithelial  cells 
storing  5-hydroxytryptamine  was  observed  in  the  trout 
swimbladder.  (Contractor's  abstract) 
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CELLULAR  LOCALIZATION  OF  MONOAMINES  IN  THE 
UPPER  BRAIN  STEM  OF  THE  PIGEON,  by  K.  Fuxe 
and  L.  Ljunggren.  [1965]  [27]p.  incl.  Ulus,  tables, 
refs.  (AFOPP. -66-0736)  (AF  EOAR-64-5)  AD  633571 

Unclassified 

Also  published  in  Jour,  Compar.  Neurol.,  v,  125; 

'555-^  reror 

With  the  help  of  a  highly  sensitive  and  specific 
fluorescence  method  developed  by  Falck  and  Hillarp, 
in  combination  with  a  pharmacological  approach,  it 
has  been  possible  to  demonstrate  the  presence  in  birds 
of  specific  neurons  of  2  distinctly  different  types,  which 
in  all  probabUity  form  and  store  a  primary  catcholamine 
and  5-hydroxytryptamine,  respectively,  ITie  amines 
are  in  low  concentrations  in  the  cell  b^ies  and  axons 
but  stored  in  very  high  concentrations  in  the  terminals, 
especially  in  the  abundant  varicosities.  At  least  three 
large  ascending  monoamine  systems  appear  to  be  pres¬ 
ent  within  the  iq>per  brain  stem.  Many—  if  not  most  of 
the  ascending  fibers  arise  in  aU  probability  from  ceil 
bodies  wlUiln  the  mesencephalon  and  run  rostrally 
mainly  in  the  medial  forebrain  bundle.  Two  of  the 
neuron  systems  produce  and  store  a  primary  catechol¬ 
amine,  one  probably  giving  rise  mainly  to  terminals 
within  the  hypothalamus  and  the  preoptlc  area,  the 
other  within  the  corpus  striatum.  The  remaining 
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system  produces  and  stores  S'hydroxytryptamine. 
The  modllted  qiendyma  seems  to  consist  —at  least 
partly—  of  2  types  of  cells  forming  and  storing  either 
a  primary  catecholamine  or  5-bych'Oixytryptamine. 
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NOtADRENAUNE  AND  CHOLINESTERASES  IN 
CONCOMITANT  NERVE  FIBRES  IN  THE  RAT  IRIS, 
by  B.  Ehinger  and  B.  Falck.  [1965]  (4^,  tncl.  rein, 
(AF06R-6e-1135)  (AF  EQAR-64-S)  AD639S2S 

Unclassified 

Also  published  In  Life  Set. ,  v,  4;  2097-2100,  196S. 

Burn  and  Rand  have  suggested  tiiat  the  sympathetic 
nervous  system  operates  by  way  of  a  cholinergic  link 
in  the  liberation  of  nervous  catecholamines  (CA). 

The  direct  bistochemical  demonstration  of  high  con¬ 
centrations  of  Ca  in  the  terminal  sympathetic  neurons 
which  can  be  liberated  upon  the  stimulation  of  the 
sympatnetic  nerves  and  the  rapid  disappearance  of 
noradrenaline  in  the  tissues  after  sympathetic  denerva¬ 
tion  demonstrate  that  the  sympathetic  nerve  endings 
are  the  principal  peripheral  store  of  CA.  Recently, 
Leaders  advanced  the  hypothesis  that  there  may  be 
local  peripheral  interaction  between  adrenergic  and 
cholinergic  neurons.  The  arguments  brought  forward 
for  this  as  well  as  the  Burn  and  Rand  hypotheses  are 
however  mainly  circumstantial  only.  In  order  to  ob¬ 
tain  direct  morphological  evidence  relevant  to  the  two 
hypo^Heses,  a  combination  of  the  fluorescence  method 
of  Falck  and  Hlllarp  for  the  demonstration  of  CA  and 
the  cholinesterase  technique  of  Koelle  has  been  worked 
out  on  whole  amounts  of  the  A  iris. 
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ON  THE  PRESENCE  OF  ADRENERGIC  NERVES  IN 
THE  PARS  INTERMEDIA  OF  THE  FROG,  RAN 
TEMPORARIA,  by  A.  Enemar  and  B.  Falck.  [1965] 
[7]p.  Incl.  tables,  refs.  (AFO6R-e6-20S0)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  EQAR-64'S  and  Swedish  Natural  Science 
Research  Council)  AD  645026  Unclassified 

Also  published  in  Gen.  and  Compar.  Endocrinol. , 

V.  6:  577-883,  Oct.  1965. 

By  means  of  a  highly  specific  and  sensitive  fluores¬ 
cence  method,  a  plexus  '  catecholamine- containing 
nerve  terminals  has  been  demonstrated  in  the  pars 
intermedia  of  the  frog,  Rana  temporaria  L.  This 
plexus,  which  synaptlcally  encloses  the  intermedia 
cells,  possesses  the  basic  characteristics  of  an 
adrenergic  ground-plexus.  There  is  svvport  for  the 
hypothesis  that  these  adrenergic  fibers  mediate  tlie 
inhibitory  control  by  the  brain  of  the  pars  intermedia. 
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ON  THE  CONTROL  OP  VENTRICULAR  FTBRILLA'nON 
DURING  HYPOTHERMIA,  by  K.  C.  NtMsen  and  C. 
Owman.  1965,  13p.  IncL  diagrB.  refs.  (Communica¬ 
tion  na  6)  (AfOSR-65-1110)  (Sponsored  jointly  by 
Air  Force  Office  of  Ecientillc  Research  unte  AF  EOAR- 
66-14  and  SwedUh  Medical  Research  Council) 

AD  637482  Unclassified 


Prelimtnary  results  are  presented  of  studies  on  the 
possible  role  of  aihrener^c  mecbani*ans  in  the  produc¬ 
tion  of  ventricular  fibrillation  during  hypothermia. 

The  pattern  of  adrenergic  innervation  in  the  heart  ven¬ 
tricles  was  investigated  by  means  of  a  htstodtemlcal 
Ouorescence  method.  In  the  hibernating  animal  studied 
(hedgehog)  few,  if  any,  adrenergic  nerves  were  found 
in  the  ventricular  muscle  tissue,  whircas  the  blood¬ 
vessels  were  stpplied  by  a  system  of  adrenergic  nerve 
terminals.  This  contrasts  with  the  cat  ventricles,  in 
which  adrenergic  nerves  enclose  both  the  muscle  libers 
and  the  vessels.  One  group  of  cats  were  pretreated 
with  segentin  (N-(3'-phenyl-propyl-(2'))-l,  1-diphenyl- 
propyl-(3)-amine),  which  causes  a  severe  depletion 
of  noraeb'enaline  If om  the  adrenergic  nerves  to  the 
heart  muscle,  whereas  noradrenaline  more  or  less 
remains  in  the  nerves  to  the  heart  vessels.  The 
animals  were  then  coded  to  a  rectal  temperature  of 
17.8°— 17.2°Candre>warmedto34°C.  None  of  these 
animals  d^eloped  ventricular  fibrillation.  The  same 
number  of  contrd  cats  died  In  ventricular  fibrillation 
at  22°  to  1  (  rectal  temperature.  Blockage  of  the 

adrenergic  ^la-receptor  with  INPEA  (N-lsepropyl-p- 
nltrcphenyl  ihandamlne)  prevented  ventricular  fibrilla¬ 
tion  in  cats  coded  to  17. 2°-17°C  rectal  temperature. 
These  animals  were  returned  to  normothermia  and  kept 
for  long-term  survival. 
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Lyon  U.  [Dept,  of  Phystdogy]  (France). 

(STUDY  OF  EYE  MOVEMENT  DURING  THE 
PARADOiaCAL  PHASE  OF  SLEEP  IN  THE  CAT] 

Etude  de  la  motricite  oculaire  au  cours  de  la  phase 
paradoxale  du  sommeil  chex  le  Chat,  by  M.  Jeannerod, 
J.  Mouret,  and  M.  Jouvet  [1965]  [13]p.  incl.  Ulus, 
diagrs.  table,  refs.  (AFOSR- 65-2672)  (AF  EQAR- 
62-67)  AD  629218  Unclassifled 

Also  published  in  Electroencepbalog.  and  Clin. 
Neur^hyslol.  iour. ,  v.  18:  554-566,  1995v 

The  rapid  eye  movements  (REM)  occurring  during 
the  stage  of  sleep  with  fkst  cortical  activity,  or 
paradoxical  stage  of  sleep  (PP),  have  been  studied  by 
the  electro- oculi^aphlc  method  in  chromlcally  im¬ 
planted  cats  which  were  either  normal  or  had  brain 
lesions.  In  the  normal  cat  during  the  PP,  the  eye 
movements  are  either  Isdated,  in  small  gro<9S  (like 
during  visual  observation)  or  in  bursts  (more  than  5 
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movcmento);  these  bursts  are  specific  to  tlie  PP. 

The  sped  of  isolated  movements  durtB«  Sle«ii  is  slightly 
slower  thas  that  of  isolated  moremeiku  during  visual 
obsorvatUm.  Besults  suggest  that  an  oculomotor  sys¬ 
tem,  triggered  by  tbs  Ipoas,  Is  responsible  for  the 
eye  morementn  during  sleep.  A  schematic  organita- 
tloo  of  such  a  system  is  preposed. 
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Lyon  t.  (Dept,  of  Physiology]  (France). 

PARADCBaCAL  SLEEP— A  STUDY  OF  ITS  NATURE 
AND  1IECIIANI8M8,  by  If.  Jouvet  [1985]  (43 (p. 

Incl.  Ulus.  dUgrs.  refs.  (AF06R- 65-3663)  (Spon¬ 
sored  iotntly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  EO^-62-67,  DirecUon  General  des 
Recherchea  et  Moyens  d'Esaai,  and  Fonds  de 
Developpcment  de  la  Recherche  Scientifique) 

AD  639103  UncUssUied 

Also  pobUshed  in  Progress  in  Brain  Research,  v,  18: 

m. — 

The  EEG  findings  and  behavioral,  phylogenetic, 
ontogenette,  functional  and  structunl  criteria  are 
presented,  representing  a  number  of  concordant 
arguments  in  favor  of  the  duality  of  the  states  of  sleep 
and  of  the  autonomy,  at  least  relative,  of  paradoxical 
Sleep  (P.  3)  with  reflect  to  slow  sleep.  An  attempt 
la  made  to  delimit  certain  mechanisms  regulating  the 
mpearance  <f  P,  S. 
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[LyonU,  Dept  of  Physialogy  (Fraice)] 

[5UPPRFJ«0!<  OF  UrPBRENT  SLEEP  STATES] 

La  xuppreeaion  dee  dlfferenis  etata  de  sommeil,  by 
P.  Vimont-Vicary.  1969,  95p.  inc4.  Ulna,  dlagrs. 
tables,  refs.  (Aya8H-«A'<iS«7)  (AF  EOAR-92-87) 

AD  633874  Unclassified 

Cats  vrtth  chroedcaily  itRpiinwd  electrodes  were 
aoiectivaly  deprived  of  parseksicai  aleip  for  1-36 
9a;s  by  thu  suritnmln^  ptxd  and  idt'.clrlr  shock  tech- 
'dqueo.  The  "need  for  phj'adodcas  Bleep"  waa  demon¬ 
strated  by  the  progressirt  diminution  U  the  intervals 
between  atiemi^  Co  cneter  this  phase.  O^ivation 
of  this  phase  td  sleep  for  more  than  a  week  produced 
somnolence,  muscuSiur  hypotony,  seaual  excitement, 
tachycari&a,  asd  a  picbire  resembling  hallucinations. 

At  the  end  of  dits  d^tvation  there  was  a  selective 
paradoxtcal  sleep  "rtixiund, "  and  up  to  60%  of  the 
first  6  hr  was  q>enl  in  t''4s  phase  at  sleep.  Substances 
with  an  inhibitory  effect  m  paradoxicsl  sleep,  such  as 
atrepins,  monoamine  oxidase  inhibitors,  and  reserpine, 
were  studied,  and  the  results  are  dtscussed  In  light 
of  a  neurobumoral  hypothesis  at  sleep. 
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Lyon  U.  (Dept  of  Physiology]  (FTancti. 

THE  EFFECTS  OF  CHRCMIC  BRAIN-STEM  LESIONS 
ON  CORUCAL  AND  MUSCULAR  ACTIYITY  DURING 
SLEEP  AND  WAKING  IN  THE  CAT,  by  J.  A.  Hobson. 
[1965]  [33]p.  Incl.  Ulus,  dlagrs.  tables,  refs. 
(AF06R'66-1113)  (Sponsored  joinUy  by  Air  Force 
Office  cf  Scienilfic  Research  under  AF  E(MR-63-67, 
Fonds  de  Developpement  de  la  Recticrche  Scientifique, 
and  National  Institute  of  Menial  Health)  AD  639516 

Unclassified 

^80  pimilshed  in  Eleciroencephalog.  and  Clin. 
Neur^hyslol.  Jour.,  v.  19;  1-15,  July  1965. 

The  effects  cf  total  sections  and  lesions  of  the  brain¬ 
stem  on  some  aqiects  of  cortical  and  muscular  activity 
in  relation  to  sleep  and  waking  have  been  studied 
chronically  in  cate.  The  periodic  muscular  atonia  of 
sleep  is  progressively  inhibited  as  lesions  are  placed 
more  caudally  in  the  ponto- mesencephalic  brain- stem. 
The  pontine  reticular  formation  is  necessary  and 
sufficient  for  its  occurrence.  Cortical  desynchroniza¬ 
tion  and  waking  are  inhibited  as  lesions  are  placed 
more  rostrally  in  the  infrathalamlc  brain- stem,  while 
desynchronized  sleep  appears  normally.  The  posterior 
hypothalamus  plays  a  particularly  Important  role  in  the 
desynchronization  cf  waking  and  the  pontine  brain-  stem 
in  the  desynchronization  of  sleep,  but  their  final 
common  path  may  be  the  same.  The  coordinaHon  of 
tonic  ccrtical  and  muscular  activity,  especiaUy  as 
manifested  in  desynchronized  sleep,  is  disrupted  by 
any  tolal  section  and  unaffected  by  any  partial  lesion 
of  the  brain-  stem.  The  nervous  structures  involved 
are  thus  diffusely  distributed  in  the  ponto-mesencephallc 
brain- stem.  The  phasic  electrical  activity  of  de¬ 
synchronized  sleep  disappears  from  structures  anterior 
to  the  mid-brain  Mter  any  lesion  of  the  dorsal  pons  or 
mesencephalon.  Such  activity  may  be  related  to  the 
(flfference  in  pattern  of  firing  cf  brain- stem  and  cortical 
units  that  distinguishes  desynchronized  sleep  and  waking 
and  underlies  the  difference  in  arousal  thresholds  be¬ 
tween  these  two  slates  by  the  mechanism  of  occlusion. 
(Contractor's  abstract) 
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Lyon  U.  [Dept,  of  Physiology]  (France). 

NEUROPHySIOL(X3ICAL  MECHANISMS  OF  THE 
STATES  OF  SLEEP,  by  M.  Jouvet.  Final  rept.  July 
1964-Sept.  1965.  Oct.  IS,  1965  [ll]p.  incl.  refs. 
(AFOSR-65-365S)  (AF  EOAR-64-66)  AD  628246 

Unclassified 

The  main  findings  are;  (1)  neuroanatomical  evidence 
that  2  different  systems  are  responsible  for  tonic  and 
phasic  phenomena  during  paradoxical  sleep,  and  (2) 
neuropharmacdoglcal  evidence  that  these  2  systems 
depend  upon  different  mechanisms  related  with 
monoamines. 
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Lyon  U.  [Dept,  ot  Physiology]  (France). 

[DEVEL(»>MENT  OF  THE  ELECTRICAL  SIGNALS 
OF  PARADOXICAL  SLEEP  DURING  PHENOBARBtTAL 
NARCOSIS]  Evolution  des  signes  electriques  du 
sommeil  paradoxal  an  cours  de  la  narcose  au 
pentobarbital,  by  D.  Jouvet,  F.  Delorme  and  M.  Jouvet. 
[1965]  [4i?.  Incl.  diagrs.  (AF06R-66-0731)  (AF  EOAR- 
64-66)  AD  633324  Unclassified 

Also  published  in  Compt.  Rend.  Seances  Soc.  Biol. , 

V.  159;  387-390,  1965. 

E  periments  with  pentobarbital  narcosis  under  normal 
cohditimts  and  following  deprivation  of  paradoxical 
sleep  show  that  the  periods  of  monophasic  spikes  at  the 
level  of  the  lateral  geniculate  ganglion,  which  are 
specific  to  paradoxical  sleep,  may  persist  during 
narcosis  without  any  other  signs  of  paradoxical  sleep 
and  are  facilitated  by  previous  deprivation  of  para¬ 
doxical  sleep. 
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Lyon  U.  [Dept,  of  physiology]  (France). 

(TRIGGERING  THE  OCULOMOTOR  SYSTEM  DURING 
SLEEP]  Mise  en  Jue  du  systdme  oculomoteur  pendant 
le  sommeil,  by  J.  Mouret,  M.  Jeannerod  and  M. 
Jouvet.  [1965]  [9)?.  incl.  diagrs.  tables,  refs. 
(AF06R-66-0876)  (AF  EOAR-65-94)  AD  633323 

Unclassified 

Also  published  in  Confinia  Neurulogica,  v.  25:  291- 

259riM5. - 

Rapid  eye  movements  during  paradoxical  sleqp  have 
been  studied  in  the  cat,  and  lesions  have  been  made 
in  various  parts  of  the  central  nervous  system  to 
investigate  their  effects  on  oculomotor  activity 
during  both  paradoxical  sleep  and  arousal.  Sme 
observations  on  eye  movements  in  normal  human 
subjects  and  in  patients  with  CNS  pathology  have  been 
cit^  and  compared  with  the  findiiijgs  from  the  ejqieri- 
mental  animal.  The  possible  diagnostic  use  of  oculo- 
graphic  recordings  durLog  sleep  is  suggest«l. 
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Ifclbater  U.  Dqit.  oi  Chemistry,  Hamilton,  Ont. 

(Canada). 

NUCLEAR  MAGNETIC  RESONANCE  SPECTROSCOPY 
OF  8M1E  SELENIUM  COMPOUNDS,  by  T.  BirehaU, 

R.  J.  GUlesiiie,  and  S.  L.  VekrU.  [I96S]  (8]p.  Incl. 
diacr.  tables,  refs:  (AF06R>6S-1670)  (Sponsored 
Jointly  by  Air  Force  Office  oi  Scientific  Research  under 
AF  AFQBR>84-516  and  National  Research  Council  of 
[Canada])  AD  624331  Unclassified 

^o  published  in  Canad.  Jour.  Chem. ,  v.  43:  1672- 
1878,  <f'<nie  196S. 

Selenium  nuclear  magnetic  resonance  spectra  have  been 
observed  for  a  number  of  selenium  compounds.  Chemi¬ 
cal  diifta  and  coupling  constants  with  h^ogen  and  fluor¬ 
ine  have  been  obtained.  Various  svstema  involving  sele¬ 
nium  compounds  have  been  studied.  It  vas  found  that  a 
mixture  of  S^Fj  and  SeOClj  contains  SeOClF  and  that 

rapid  selenium  exchange  occurs  between  SeOCL  and 
SeCSr^  presumably  via  the  Intermediate  SeOCRr.  The 

reactions  of  selenium  tetrahalides  with  sulfur  and  sele¬ 
nium  trioxides  and  with  boron  trifluoride  were  studied. 

R  was  observed  that  antimony  pentachlorlde,  tin  *'etra- 
chlorlde,  arsenic  trichloride,  quinoline,  and  potassium 
chloride  produce  considerable  shifts  in  the  resonance  of 
selenium  oxychloride.  These  shifts  can  be  Interpreted 
in  terms  of  the  acid-base  behavior  of  the  solutes. 

1485 

McMaster  U.  [Dept,  of  Chemistry]  Hamiltmi,  Ont. 

(Canada). 

SOLUTKXfS  IN  NON-APUEOUS  SOLVENTS,  by  R.  J. 
Gillespie.  Final  rept.  [1965]  [8]p.  incl.  diagrs.  refs. 
(AFO6R-66-0629)  (Al' AFCI6R-64-516)  AO  830795 

Unclassified 

The  broad  long-term  objective  of  this  work  was  to  extend 
the  knowledge  at  highly  acidic  non-aqueous  solvent  sys¬ 
tems  and  to  use  such  solvents  for  the  study  of  the  forma¬ 
tion  and  reactions  of  new  tonic  and  molect^r  species 
which  are  imstable  in  water  and  other  more  familiar 
solvents.  Fluorosulfurlc  acM  was  studied  in  considera¬ 
ble  detail.  Some  of  the  more  Important  conclusions 
were:  (1)  Fluorosulfurlc  acid  is  more  acidic  ttan  sul¬ 
furic  acid  and  it  is,  therefore,  the  most  highly  acidic 
solvent  that  has  been  studied/  (2)  The  autoprotolysis 
ions  HjjSOjF'*'  and  SO^F'  conduct  by  a  proton-transfer 

mechanism^  (3)  Iodine  can  be  oxidized  in  this  solvent  to 
the  hitherto  unknown  I^  ion  which  g^ves  the  blue  color 

formerly  attributed  to  I'*',  which  does  not  appear  to  be 
stable,*  and  (4)  Phenol  and  anisole  protonate  on  the  aro¬ 
matic  ring  and  not  on  oxygen.  A  similar  study  of  the  HF 
solvent  system  has  been  initiated,  but  has  not  progressed 
so  far.  The  behavior  of  the  acid  SbF^  has  been  studied 

in  some  detail  and  evidence  has  been  obtained  for  the 
formation  of  the  new  dimeric  ion  Sb2Fjj.  This  work 

has  considerably  extended  our  knowledge  of  highly  acidic 


non-aqueous'  media  and  has  shown  the  importance  of 
these  solvents  in  the  study  of  new  species,  particularly 
positive  ions,  that  are  unstaole  in  more  basic  media. 
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McMaster  U.  Dept,  of  Chemistry,  Hamilton,  Ont. 

(Canada). 

THE  FLU0R06ULFURIC  ACID  SOLVENT  SYSTEM.  U. 
SOLUTIONS  OF  ANTttKWY  PENTA FLUORIDE,  AN¬ 
TIMONY  TETRAFLUfflIIDE  MONOFLUOIOSULFATE, 
AND  ANTIMONY  PENTAFLUORIDE— SULFUR  TRIOX¬ 
IDE  MIXTURES,  by  R.  C.  Thompson,  J.  Barr  and 
cfhers.  [1965]  [10)[>.  incl.  diagrs.  tables.  (AFOSR-67- 
(I54i>)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  [AF  AF06R-64-516],  Defence  Re¬ 
search  Board  of  Canada,  and  Petroleum  Research  Fund) 
AD  647880  Unclassified 

Also  Dublishcd  in  Inorg.  Chem. .  v.  4:  1641-1649,  Nov. 

1985.^  - 

Conductometric,  cryoscopic,  and  nuclear  magnetic 
resonance  studies  on  sedutions  of  SbFg,  SbF^SOjF,  and 

SbFg— SOj  mixtures  in  fluorosulfuric  acid  show  that 

there  exists  a  series  of  acids  with  the  general  formula 
H[SbF5_jj(SOgP)j^ij]  where  n  =  0, 1, 2,  and  3  which  in¬ 
crease  in  strength  with  increasing  values  of  n.  The  acid 
^[SbFjfSOjF)^]  is  a  strong  acid  of  the  fluorosulfuric 
acid  solvent  system.  Dimeric  and  probably  higher  poly¬ 
meric  forms  o!  these  acids  are  also  present  in  the  solu¬ 
tions  and  nmr  studies  show  that  polymerization  occurs 
through  fluorosulfate  bridges.  The  fluorosulfuric  acidi- 
um  ion,  H2SOjF''',  has  been  shown  to  have  an  abnormally 
high  conductivity  in  this  solvent  and  it  is  concluded  that 
it  conducts  by  proton  transfer.  (Contractor’s  abstract) 
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McMaster  U.  Dept,  o'  Chemistry,  Hamilton,  Ont. 

(Canada). 

CATIONS  AND  OXY  CATIONS  OF  IODINE.  lU.  THE  +1 
AND  LOWER  OXIDATION  STATES  OF  IODINE  IN  SUL¬ 
FURIC  ACID,  by  R.  A,  Garrett,  R.  J.  Gillespie,  and 
J.  B.  Senior.  [1965]  [S]p.  incl.  diagrs.  tables,  refs. 
(AP'06R-67-0546)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  [AF  AFCSR-64-516]  and 
National  Research  Council  of  Canada)  AD  647881 

Unclassified 

Also  published  in  Inorg.  Chem.,  v.  4'  563-566,  Apr. 

15857 

The  results  of  measurements  cf  the  conductivities  and 
freezing  points  of  solutions  formed  by  adding  iodine 
and/or  iodine  monochloride  or  iodine  monobromide  to 
solutions  of  iodic  acid  in  sulfuric  acid  are  reported. 

The  results  provide  evidence  for  the  formation  of  the 
loos  Ij'*’,  I5+,  IjCl'*^,  l2Br^,  and  IC12'''  in  these  solutions 

and  show  that  at  the  concentrations  studied  I'*'  is  essen¬ 
tially  completely  disproportlonated  into  I3''’  and  lO'’’.. 
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McMaster  U.  Dept,  of  MctaUargjr  and  Metallurgical 
Engineering,  Hamilton,  Ont.  (Canada). 

THE  PARABOUC  QXIEiATION  KINETICS  OF  BETA- 
ZmCCmiUM,  t>y  C.  J.  Rosa  and  W.  W.  SmelUer. 

[1965]  [6)p.  iacl.  Ulus,  diagrs.  table.  (AFOSR-SS- 
0787)  (Sponsored  jointly  by  Air  Force  OHice  of  Scientific 
Research  under  [AF  AF06R>64-51S]  and  Defence  Re¬ 
search  Board  of  Canada)  AD  614556  Unclass  fled 

Also  published  in  Acia  MetaU. ,  v.  13:  55-60,  Feb.  1965. 

An  investigation  is  reported  on  the  osidalion  properties 
of  g-rirconium  at  950°C  in  oqrgen  for  periods  extending 
to  100  hr.  The  kinetics  were  determined  by  a  volumetric 
technique  and  may  be  represented  by  a  parabolic  rela¬ 
tionship  after  a  period  of  rapid  oxidation.  The  thickness 
of  the  zirconium  dioxide  scale  and  the  underlying  layer 
of  o-zirconium-oxygen  solid  solution  were  determined  by 
metallographic  techniques.  I^rabolic  diffusion  relation¬ 
ships  derived  from  a  3-phase  oxide-metal  model  account 
for  the  kinetics  of  oxidation,  scale  growth  and  oxygen 
solution  in  the  metal.  (Contractor's  abstract) 
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MrVaster  U.  Dept,  of  Metallurgy  and  Metallurgical 
Engineering,  Hamilton,  Ont.  (Canada). 

BREAKAWAY  PHENOMENA  IN  THE  OXlDATICWf  OF 
ZmCONIUM  AT  850  AND  950°C,  by  G.  R.  WaUwork, 

C.  J.  Rosa,  and  W,  W.  Smeltzer.  [1965]  [14]p.  incl. 
Ulus,  diagrs.  refs.  (AFO6R-65-0788)  (Sponsored 
jointly  by  Air  Force  Otflce  of  Scientific  Research  under 
[AF  AFa6R-64-515]  and  Atomic  Energy  of  Canada,  Ud. ) 
AD  616466  Unclassified 

Also  published  in  Corrosion  Sci. ,  v.  5:  113-120,  Feb. 

T5B5: - 

An  investigation  is  reported  on  the  deviations  from  para¬ 
bolic  oxidation  kinetics  to  more  rapid  rates  for  zirco¬ 
nium  at  850°  and  950°C.  Stresses  in  the  oxide  and  in 
metal  containing  oxygen  in  solid  solution  induced  cracks 
in  both  phases  and  permitted  increased  localized  oxida¬ 
tion.  Small  voids  were  observed  at  the  metal/oxlde  in¬ 
terface  in  metaUographically  prepai  ed  sections  erf  oxi¬ 
dized  specimens  and  a  duplex  scale  was  formed  by  crack¬ 
ing  between  these  voids.  A  distinctly  different  type  of 
scale  was  produced  where  the  metal  had  cracked. 

Growth  of  this  type  of  scale  was  Induced  by  injecting 
small  amounts  of  water  vapor  in  the  oxygen  atmosphere 
and  resulted  in  catastrophic  failure  of  the  specimens. 
(Contractor's  abstract) 


1490 

McMaster  U.  Dept,  of  Metallurgy  and  Metallurgical 
Engineering,  Hamilton,  Ont.  (Canada). 

OXIDATION  OF  METALS  AND  ALLOYS,  by  W.  W. 
Smeltzer.  Final  rept.  Oct.  31,  1963-Oct  31,  1985,  Iv. 
incl.  Ulus,  diagrs.  tables,  refs.  (AFOSR-65-2236) 
(AF  AF06R-64-515)  AD  629841  UnclassUied 


Research  studies  were  conducted  to  Obtain  a  more  de- 
iaUed  understanding  of  the  oxidatian  mechanism  of  zir¬ 
conium  and  iron-nickel  aUpys,  and  the  diffusion  and 
thermodynamic  properties  of  oxygen  for  the  above  sys¬ 
tems.  Emphasis  was  placed  on  precise  meaMrements 
of  reaction  kinetics,  and  measurements  of  thermody¬ 
namic  properties  of  oxides  by  the  electromotive  soM 
galvanic  ceU  tichnlque.  Studies  were  initiated  on  the 
properties  of  ia'ic  dtffusion  in  metal  oxides  utUizing 
measurements  of  .'ucygen  exchange  by  mass  spectrometry 
and  electrical  conductivity.  A  brief  summary  of  the 
completed  investigations  are  presented;  the  fuU  reports 
are  appended. 
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McMaster  U.  Dept,  of  Metallurgy  and  MetaUurgical 
Engineering,  Hamilton,  Ont.  (Canada). 

THE  REACTim  OF  ZIRCONIUM  WITH  CARBON  DI¬ 
OXIDE  AND  CARBON  MONOXIDE  AT  850°C,  by  R.  J. 
Hussey  and  W.  W.  Smeltzer.  [1965]  [7)p.  incl.  diagrs. 
tables,  refs.  (AF06R-65-2543)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF 
AF06R-S4-515]  and  Defence  Research  Board  of 
Canada)  AD  622931  Unclassified 

Also  published  in  Jour.  Electrochem.  Soc. ,  v,  112: 
SS4^60,  June  1965. 

An  investigation  has  been  made  of  the  kinetics,  the 
chemistry,  and  the  solid-state  processes  for  the  reac¬ 
tion  of  Zr  With  COj  and  CO  at  850°C.  In  COj  at  10  cm 
Hg  pressure,  the  luetic  curve  showed  an  Initial  de¬ 
creasing  rate,  an  intermediate  increasing  rate,  and  a 
final  decreasing  rate.  The  ratio  of  carbon  to  oxygen  up¬ 
take  by  Zr  in  COo  was  dependent  on  time  and  varied 
from  0, 19  to  0. 04  over  a  period  1-48  hr.  Carbon  pro¬ 
duced  in  the  early  stages  of  reaction  was  incorporated 
into  the  oxide  and  led  to  formation  of  a  needle-like  piiase 
of  a  ternary  lower  oxide  or  a  solid  solution  at  the  metal/ 
oxide  interface.  Due  to  a  high  ratio  of  carbon  to  oxygen 
uptake  in  CO  this  phase  developed  to  a  distinct  inter¬ 
mediate  layer  between  the  oxide  scale  and  metal  sub¬ 
strate.  The  kinetic  curves  in  this  gas  exhibited  a  con¬ 
tinuously  decreasing  oxidation  rate;  eventually  break¬ 
away  occurred,  possibly  due  to  the  presence  of  the  sec¬ 
ondary  phase  at  the  metal-oxide  interface,  b  the  range 
erf  parabolic  oxidation  for  both  CO2  and  CO,  the  rates 
were  similar  in  magnitude  to  that  found  in  oxygen. 
Comparison  of  oxygen  gradients  demonstrated  that  the 
extent  of  oxygen  solutions  in  the  metal  was  the  same  for 
oxidation  in  these  gases.  (Contractor's  abstract) 
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McMaster  U.  Dept,  of  Physics,  Hamilton,  Ont,  (Canada), 

SOME  LOW-ENERGY  ATOMIC  STOPPING  CROSS  SEC¬ 
TIONS,  by  J.  H.  Ormrud,  J.  R.  MacDonald,  and  H.  E. 
Duckworth.  [1965]  [10]p.  incl.  diagrs.  tables,  refs. 
(AFO6R-65-0482)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  [AF  AF06R-63-159]  and 
National  Research  Council  of  Canada)  AD  613742 

Unclassified 
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Also  published  in  Canad.  Jour.  Phys. ,  v.  43;  275-284. 
Feb.  1965. 

The  electronic  stopping  cross  sections  for  photons  in 
aluminum  are  reported  in  the  energy  interval  10  <  E  < 

70  kev.  Stopping  cross  sections  below  150  kev  in  car¬ 
bon  targets  for  projectiles  with  13  Z  ^  19,  and  in 
aluminum  targets  for  Z  s  11  are  reported  also.  The  re¬ 
sults  are  compared  with  theory  and  show  reasonable 
agreement.  The  previously  reported  periodic  dependence 
of  on  the  atomic  number  of  the  projectile  is  also  evi¬ 
dent  in  the  present  results.  (Contractor's  abstract) 
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McMaster  U.  Dept,  of  Physics,  Hamilton,  Ont.  (Canada). 

EFFECT  OP  MAGNETIC- FIELD  NONUNIFORMITIES 
ON  THE  FOCUSING  OF  A  SECOND-ORDER  DOUBLE- 
FOCUSING  MASS  SPECTROMETER,  byR.  C.  Barbtr. 
[1985]  [6]p.  Incl.  diagrs.  (AFOSR-65-1067)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  AFOSR-64-159]  and  National  Research  Council  of 
Canada)  AD  620553  Unclassified 

Also  published  in  Canad.  Jour.  Phys. ,  v.  43:  716-721, 

Apr.”  iSfiS. 

The  results  of  a  numerical  calculation  investigating  the 
effect  of  magnetic-field  ncnunlformitirs  on  the  focusing 
of  a  second-order  double-focusing  mass  spectrometer 
are  reported.  Because  the  image  formed  in  previous 
experiments  was  so  sharp,  the  aberrations  were  studied 
in  the  present  investigation  in  finer  detail  than  in  former 
experiments.  For  each  of  the  magnetic-field  configura¬ 
tions  considered,  9  ion  trajectories  were  traced.  Atten¬ 
tion  was  confined  to  ions  moving  in  the  mtdplane  of  the 
magneiic  field,  and  it  was  assumed  that  the  field  abruptly 
terminated  at  the  boundaries. 
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Madrid  U.  [Dept,  of  Crysta.lography]  (Spain). 

THERMAL  EXPANSION  OF  B-SUCCINIC  ACID  AND 
n-ADIPIC  ACm  IN  RELATION  TO  THEIP  CRYSTAL 
STRUCTURES,  by  J.  L.  Amoros,  M.  L.  Canut,  and  i-. 
Neira.  [1965]  [12]p,  IncI.  diagrs.  tables,  refs. 
(AF06R-66-1611)  (AF  EOAR-62-92)  AD  639520 

Unclassified 

Also  published  in  Proc.  Roy.  Soc.  (London),  v.  265A: 
370-381,  May  1965. 

The  thermal  expansion  quadrics  of  -succinic  acid  and 
c-adiplc  acid  have  been  determined  by  x-ray  Weissen- 
berg  method.  In  adipic  acid,  x-ray  measurements  have 
been  made  between  -100  and  +100"C  and  in  succinic  acid 
between  -150  and  +130’C,  In  these  monaclinic  crystals, 
the  minimum  expansion  corresponds  to  the  c  axis,  which 
coincides  with  the  direction  of  the  hydrogen-bond^  mo¬ 
lecular  columns.  In  oth(  r  directions  along  which  var.  der 
Waals  forces  prevail  therni.;'  expansion  is  greater,  be¬ 
ing  maximum  perpendicular  to  the  (100)  planes,  the  di¬ 
rection  of  the  obtuse  bisectrix  of  the  molecular  packing 


angle.  The  thermal  expansion  is  quantitatively  ex¬ 
plained  by  assuming  an  increase  in  the  angular  vibra 
tion  of  the  molecules.  (Contractor's  abstract) 
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Maine  U.  Dept,  of  Physics,  Orono. 

INFLUENCE  OF  ELECTRIC  AND  MAGNETIC  FIELDS 
ON  THE  MICROWAVE  DIELECTRIC  CONSTANT  OF  A 
LIQUID  CRYSTAL  WITH  A  POSITIVE  DIELECTRIC 
ANISOTROPY,  byE.  F.  Carr.  [1965]  [5]p.  incl.  diagrs. 
table,  refs.  (AFCISR-65-0789)  (AF  AFOSR-64-605) 

AD  616472  Unclassified 

^so  published  in  Jour.  Chem.  Phys. ,  v..  42:  738-742, 
.Jan.  T5,  1965. 

The  dielectric  constant  and  loss  in  the  anisotropic  and 
normal  liquid  phases  of  anisal-p-aminoazobenzene  were 
measured  at  frequencies  of  6  and  24  kmc/'sec.  Meas¬ 
urements  were  made  with  an  external  magnetic  field 
parallel  and  perpendicular  to  the  microwave  electric 
field  at  both  frequencies  while  the  measurements  in  the 
presence  of  an  external  electric  field  were  made  at  only 
6  kmc/sec  with  the  external  electric  field  parallel  to  the 
microwave  electric  field.  Results  in  the  presence  of  an 
external  magnetic  field  were  similar  to  those  for  p- 
azoxyanisole  and  anisaldazine  which  have  a  negative  di¬ 
electric  anisotropy.  Measurements  in  the  presen,  .  of 
an  external  electric  field  indicate  that  the  alignment  of 
the  molecules  due  to  low  frequency  ac  Helds  is  compara¬ 
ble  to  that  produced  by  magnetic  fields  providing  satura¬ 
tion  is  reached.  Disturbances  which  were  due  to  an 
electric  field  appeared  to  have  an  appreciable  effect  on 
the  alignment  when  dc  fields  were  applied,  but  this  was 
not  observed  for  ac  fields  with  frequencies  between  20 
and  300, 000  cps.  (Contractor's  abstract) 
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Maine  U.  Dept,  of  Physics,  Orono. 

INFLUENCE  OF  ELECTRIC  AND  MAGNETIC  FIELDS 
ON  THE  MOLECULAR  ALIGN.'.iENT  IN  THE  LIQUID 
CRYSTAL  ANISAL-p-AMINOAZOBENZENE.  byE.  F., 
Carr.  [1965]  [6]p.  incl.  diagrs.  table.  (AFOSR-66- 
1627)  (AF  AFO6R-64-605)  AD  641784  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  43;  3905- 
3610,  Dec.  1,  1965. 

The  molecular  alignment  was  studied  for  anisal-p- 
aminoazobenzene  in  the  presence  of  external  magnetic 
and  ac  electric  fields.  Measurements  of  the  dielectric 
loss  at  a  microwave  frequency  of  24  kmc/sec  were  used 
to  indicate  the  extent  of  the  molecular  alignment.  For 
the  external  fields  parallel  to  each  other,  the  degree  oi 
molecular  alignment  which  could  be  obtained  for  a  370 
kc/sec  electric  field  was  the  same  as  that  which  could 
be  produced  by  a  magnetic  field.  For  the  magnetic  and 
electric  fields  perpendicular  to  each  other,  the  ratio  of 
E/H  corresponding  to  a  random  orientation  of  the  mole¬ 
cules  in  the  plane  of  E  and  H  was  obtained.  As  the 
magnetic  field  was  changed  from  500  to  3000  G  the  ratio 
of  E/H  remained  constant  within  the  limits  of 
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experimental  error.  The  value  obtained  for  E/H  could 
not  bt  explained  by  assuming  that  the  processes  respon¬ 
sible  i  'jr  the  molecular  alignment  were  associated  with 
only  t'n  anisotropy  in  the  dielectric  constant  and  the 
permt  ibility.  (Contractor’s  abstract) 
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[Manchester  U.  ]  Dept,  of  Chemistry  (Gt.  Brit. ). 

INHIBITION  OF  THE  THERMAL  REACTION  BETWEEN 
HYDROGEN  AND  OXYGEN,  by  D.  R.  Blackmore,  D.  R. 
Clark,  and  R.  F  Simmons.  Final  rept.  Mar.  1,  1965 
[28]p.  incl.  diagrs.  refs.  (AFOSn-65-1239)  (AF  EOAR- 
62-88)  AD  621216  Unclassified 

The  kinetics  of  the  inhibiting  action  of  HBr  and  HCl  on 
the  thermal  reaction  between  hydrogen  and  oxygen  was 
investigated.  HBr  was  found  to  be  a  very  effective  in¬ 
hibitor  of  the  reaction,  while  HCl  was  relatively  ineffi¬ 
cient.  The  kinetic  characteristics  of  the  inhibition  were 
examined,  and  it  was  shown  that  in  the  case  of  HBr  the 
primal  y  inhibition  step  is:  H  +  HBr  -  Hj  +  Br.,  Only  a 
fraction  of  the  bromine  atoms  produced  in  this  reaction 
react  to  give  chain  termination,  however,  a.id  the  ma¬ 
jority  react  to  give  chain  propagation  by:,  Br  -i-  H2  -  HBr 
*  H.  It  is  suggested  that  chain  termination  occurs  by: 

Br  +  HO2  -  HBr  +  O2.  The  corresponoing  mechanism 
is  also  operative  when  HCl  is  the  inhibitor,  but  a  second 
primary  inhibition  step  is  also  important  in  this  case: 

OH  +  HCl  -  H2O  +  Cl.  The  reasof  (or  the  marked  dif¬ 
ference  in  efficiency  of  HBr  and  HCl  is  discussed. 
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Manchester  U.  Dept,  of  Chemistry  (Gt.  Brit. ). 

INHIBITION  OF  THE  SECOND  LIMIT  OF  THE  HYDRO¬ 
GEN-OXYGEN  REACTION  BY  HYDROGEN  BROMIDE 
AND  HYDROGEN  CHLORIDE,  by  D.  R.  Blackmore, 

G.  O'Donnell,  and  R.  F.  Simmons.  [1965]  [8]p.  incl. 
dUgrs.  refs.  (AFOSR-66-1791)  (AF  EOAR-62-88) 

AD  639518  Unclassified 

Also  published  in  Tenth  Symposium  (Internat'l. )  on  Com- 
bustlw,  Cambridge  (Gt.  Brit. )  (Aug.  17-21,  1964), 
Pittsburgh,  Combustion  Inst. ,  1965,  p.  303-310. 

The  effect  of  hydrogen  bromide  and  hydrogen  chloride 
on  the  second  limit  of  the  hydrogen-oxygen  reaction  has 
been  studied  over  a  wide  range  of  mixture  composition 
and  vessel  diameter  using  barium  bromide-  and  barium 
chloride-coated  vessels,  respectively  Hydrogen  bro¬ 
mide  has  been  found  to  be  a  very  efficient  inhibitor,  and, 
in  contrast,  the  same  quantity  of  hydrogen  chloride 
has  only  a  small  effect  on  the  explosion  limit;  hydrogen 
bromide  is  aiiproximatcly  400  times  more  effective  as 
an  inhibitor  than  hydrogen  chloride.  The  mechanism  of 
the  inhibition  is  discussed,  and  with  hydrogen  bromide  it 
is  concluded  that  the  primary  termination  reaction  is  a 
removal  of  hydrogen  atoms  by  the  hydro^ren  bromide. 
(Contractor's  abstract,  modified) 
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Manchester  U.  Dept,  of  Mechanics  of  Fluids  (Gt.  Brit. ). 

RAREFIED  GAS  FLOWS  BY  MONTE  CARLO  METHODS 
AND  UNSTEADY  GAS  FLOWS  IN  GRAVITATIONAL 
FIELDS,  by  G.  A.  Bird.  Final  rept.  Mar.  15,  1965, 

6p.  (AF06R-65-1013)  (AF  EOAR-64-65)  AD  618309 

Unclassified 

Methods  were  developed  for  conducting  numerical  ex¬ 
periments  with  a  model  gas  in  a  digital  computer.  The 
methods  were  used  to  investigate  the  structure  of  strong 
normal  shock  waves,  a. id  the  aerodynamic  properties  of 
simple  bodies  in  the  hypersonic  transition  regime.  The 
quasi-steady  equilibrium  state  of  a  shock-heated  atmos¬ 
phere  was  studied  with  particular  reference  to  the  solar 
atmosphere.  A  method  was  also  developed  for  the  study 
(tf  the  unsteady  behavior  of  a  heated  atmosphere. 
(Contractor's  abstract) 
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Manchester  U.  Dept,  of  Mechanics  of  Fluids  (Gt.  Brit. ). 

ONE-DIMENSIONAL  COMPRESSION  OF  A  COLLISION¬ 
LESS  GAS,  by  G.  A.  Bird.  [1965]  [9lp.  incl.  dUgrs. 
(AFOSR-66-2475)  (AF  EOAR-64-65)  AD  629301 

Unclassified 

Also  published  in  Jour.,  Fluid  Mech. ,  v.  21;-  Jan.  1965. 

A  highly  rarefied  gas,  initially  in  equilibrium,  is  com¬ 
pressed  by  an  Infinite  plane  piston.  The  resulting  (low  is 
considered  when  the  gas  is  unbounded  and  also  whe.i  the 
gas  is  bouixled  by  a  second  statioiiary  wall.  In  the  first 
case,  the  density  ahead  of  the  piston  is  specularly  and 
diffusely  reflecting  surfaces.  In  the  second  case,  the 
average  temperature  of  the  gas  is  found  as  a  function  of 
the  wall  separation  for  specularly  reflectl  ig  surraces. 
This  (non-equilibrium)  temperature  is  compared  with  that 
generated  in  the  corresponding  continuum  flow  which  in¬ 
volves  multiple  shock  wave  reflexion.  B  is  shown  that, 
for  a  given  average  density  gradient,  the  free  molecule 
temperatures  are  very  much  higher  than  the  continuum 
temperatures.  (Contractor's  abstract) 
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Manchester  U.  Dept,  of  Mechanics  of  Fluids  (Gt.  Brit. ). 

THE  ECUILIBRIUM  STATE  OF  A  SHOCK-HEATED  AT¬ 
MOSPHERE,  by  C.  A.  Bird.  [1965]  [8]p.  incl.  dUgrs. 
(AF06R-66-0101)  (AF  EOAR-64-65)  AD  631162 

UncUssifled 

Also  published  in  Astrophys.  Jour.,  v..  141:' 1455-1462, 
May  l5,  1965. 

Equations  are  developed  to  describe  an  atmosphere 
heated  by  an  arbitrary  distribution  of  shock  waves. 
Solutions  are  obUlned  (or  an  atmosphere  with  a  steady 
outward  mass  motion  ("soUr  wind")  in  which  the  heat 
supplied  by  the  shock  waves  is  baUnced  by  the  convec¬ 
tive  heat  loss  due  to  this  motion.  The  boundary  condi¬ 
tions  for  the  solution  are  those  approprUte  to  the  outer 
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solar  atmosphere.  It  is  lound  that  there  is  a  strong 
"self-regulating"  property  of  shock-heated  atmospheres, 
in  that  very  large  changes  in  the  initial  heat  input  are 
compensated  by  the  subsequent  changes  in  shock  strength. 
This  means  that,  for  a  very  large  range  of  shock 
strengths  and  frequencies,  the  temperature  profile  is 
similar  to  that  predicted  by  the  "constant  shock  strength 
hypothesis. "  The  maximum  coronal  temperature  varies 
by  (Hily  a  few  per  cent  from  1, 600, 000°  K  while  the  ini¬ 
tial  heat  Input  varies  by  a  factor  ctf  thousands.  However, 
the  outward  mass  flux  increases  continuously  with  the 
initial  heat  Input  and,  for  very  large  initial  inputs,  the 
maximum  temperature  also  rises  appreciably.  (Contrac¬ 
tor's  abstract) 
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Manchester  U.  Dept,  of  Mechanics  of  Fluids  (Gt.  Brit. ). 

SHOCK-WAVE  STRUCTURE  IN  A  RIGID  SPHERE  GAS, 
by  G.  A.  Bird.  [1965]  [8]p.  Incl.  dUgrs.  (AF06R-66- 
2063)  (AF  EOAR' 64-65)  AD  643479  Unclassified 

Also  pushed  in  Rarefied  Gas  Dynamics;  Proc.  of  the 
Fourth  International  Symposium,  Inst,  for  Aerospace 
Studies,  Toronto  (Canada),  (July  14-17,  1964),  ed.  by 
J.  H.  de  Leeuw.  New  York,  Academic  Press,  v.  1:- 
216-222,  1965. 

Consideration  is  given  to  a  gas  composed  of  rigid  sphere 
molecules,  initially  in  thermal  equilibrium  between  2  in¬ 
finite,  plane,  parallel  and  specularly  reflecting  walls. 

A  Monte  Carlo  approach  is  used  to  study  the  shock  wave 
which  is  formed  when  one  wall  impulsively  acquires  a 
uniform  velocity  towards  the  other..  The  method  essen¬ 
tially  consists  ^  carrying  out  a  "numerical  experiment" 
with  a  model  gas  on  a  very  fast  computer.  Shock  wave 
density  profiles  are  presented  for  shock  Mach  numbers 
from  1.  5  to  30,  These  are  compared  with  the  profiles 
predicted  by  various  analytical  methods. 
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Manchester  U.  Dept,  ct  Mechanics  of  Fluids  (Gt.  Brit. ). 

TRANSIENT  BEHAVIOR  OF  A  HEATED  STELLAR  AT¬ 
MOSPHERE,  by  G.  A.  Bird.  [1965]  [3]p.  incl.  diagr.. 
(AFO6R-66-2550)  (AF  EOAR-64-65)  AD  644031 

Unclassified 

Also  published  in  Phys.  Fluids,  v.  8;  2289-2291,  Dec, 

15557 

The  note  presents  the  results  of  a  numerical  investiga¬ 
tion  of  the  unsteady  flow  which  follows  the  sudden  ap¬ 
plication  of  heating  to  a  region  of  a  static  atmosphere. 
The  rate  of  heat  addition  did  not  depend  directly  on  time 
but  was  related,  in  various  ways,  to  the  Ihermudynaiiiiu 
properties  of  the  heated  region.  In  all  cases  the  How 
settled  down  to  a  steady  subsonic-supersonic  expansion. 
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Manitoba  U. ,  Winnipeg  (Canada). 

THE  STRUCTURE  OF  POWERS  OF  N(»J-NEGATIVE 
MATRICES,  by  A.  L.  Dulmage  and  N.  S.  Mendelsohn. 
[1965]  [13]p.  incl.  diagrs.  refs.  (AFOSR-65-1405) 

[AF  AF06R-62-235]  AD  622856  Unclassified 

Also  published  in  Canad.  Jour.  Math. ,  v..  17;  318-330, 
T965: 

The  structure  of  powers  of  a  reducible  non-negative 
matrix  is  discussed  in  terms  of  properties  of  the  direct¬ 
ed  graph  of  the  matrix.  The  structure  of  the  subdiago¬ 
nal  blocks  in  powers  of  reducible  matrices  is  considered. 
The  main  theorem  states-  Let  A  be  a  reducible  non¬ 
negative  matrix  with  constituents  Cj,  Cj, . . . ,  C^  and  let 
Fj,  Fj, . . . ,  Fjj^  be  the  row  (or  column)  sets  of  these 
constituents.  Let  r  and  s  be  a  pair  of  integers  1  r  s  s 
m.  Then  exactly  one  of  the  following  lour  alternative 
holds:  (1)  Cj.gW  =  0  for  all  k;  (2)  for  some  k,  ^  0, 

but  there  exists  N  such  that  =  0  for  k  >  N;  (3)  there 

exists  N  such  that  >  0  for  k  ■>  N;  and  (4)  corrs- 

rs 

spending  to  every  integer  N  and  to  every  pair  i,  j,  with 
1  I  and  j  t  Fg  there  exists  kj  >  N,  k2  >  N  such  that 

=  0  and  aij^*'2)  >  o. 
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Marburg  U.  Inst,  for  Theoretical  Physics  (Germany). 

ONE-PARTICLE  SINGULARITIES  AND  SU(3),  by  H.  D. 
Doebner  and  G.  C.  Hegerfeldt.  [1965]  4p.  incl.  diagrs. 
(AFO6R-65-0648)  [AF  61(052)658]  AD  614845 

Unclassified 

Also  published  in  Ann.  Physlk,  v.  15:  412-414,  July 

m: - 

In  an  SU(3)-lnvariant  Lagrangian  field  theory,  it  is  easy 
to  derive  relations  between  coupling  constants,  which 
enter  as  numerical  coefficients  of  certain  field  operator 
products.  In  an  alternative  way,  based  on  the  asymptotic 
formulation  of  field  theory,  it  is  possible  to  define  prod¬ 
ucts  of  coupling  constants  in  terms  of  residues  In  Che 
amplitude  A(s,  t)  corresponding  to  known  cme-particle 
singularities.  The  equivalence  of  these  definitions  has 
not  been  proved,  and  it  is  therefore  interesting  to  note 
that  SU(3)-relatlons  between  coupling  constants  can  be 
derived  using  SU(3)-predictions  for  the  residues  of  one- 
particle  poles  in  A(s,  t). 


1506 

Marburg  U.  Inst,  for  Theoretical  Physics  (Germany). 

APPROACH  TO  ELECTRON- PION  SCATTERING,  by 
H.  D.  Doebner  and  D.  Simon.  [1965]  [23]p.  incl. 
diagrs.  refs.  (AFOSR-65-0649)  [AF  61(052)658] 

AD  614843  Unclassified 
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It  IS  shown  that  a  usual  Mandelstam  representation  com¬ 
pleted  with  a  Euiable  choice  for  pole  terms  and  single 
dispersion  integrals,  obtains  straight-forward  from  uni- 
tarity  using  quantum  electrodynamics  and  the  resonance 
structure  of  the  pion  provides  a  method  to  discuss  elec- 
tron-pion  scattering  on  the  same  lines  as  strong  interac¬ 
tion  theory.  The  double  spectral  functions  are  con¬ 
structed  from  a  system  of  integral  equations  in  a  strip 
approximation,  and  corrections  are  calculated  to  the 
one-photon  exchange  amplitude,  expressed  by  integrals 
over  the  Imaginary  part  of  the  form  factor  in  the  annihi¬ 
lation  channel.  To  have  results  which  are  not  available 
froni  second  order  perturbation  theory  at  least  the  sec¬ 
ond  step  of  the  strip  approximation  or  inelastic  proc¬ 
esses  must  be  discussed.  The  first  step  strip  approxi¬ 
mation  is  nr^  expected  to  give  an  essential  correction  to 
the  one-photon  exchange  amplitude. 


1507 

Marburg  U.  Inst,  for  Theoretical  Physics  (Germany). 

UNITARITY  AND  REDUCTION  FCSIMULAS.  [1965]  23p. 
incl.  diagrs.  refs.  (AF06R-65-0650)  [AF  61(052)- 
658]  AD  615151  UncUsslfied 

A  theorem  is  proved  in  the  example  of  boson-fermion 
scattering,  showing  that  the  splitting  of  T  in  T,\ 

T^*^  corresponds  to  a  natural  decomposition  of  the  uni- 
tarlty  condition  for  T  and  that  it  can  be^deduced  from  uni- 
tarity  alone.  Reality  conditions  for  Tj  ,  Tj  are  then 

derived  from  q-space  properties  without  reference  to 
x-ppace.  Necessary  and  sufficient  conditions  for  T, 

constructed  from  Tj*,  Tj®  being  unitary  are  given  next.. 
They  are  essential  for  iteration  methods  which  are  then 
developed  which  leads  to  a  determination  of  elastic  am¬ 
plitudes  starting  with  one-particle-exchange-contribu 
tions,  i.  e.  pole  terms  and  form  factors,  and  the  whole 
contribution  from  inelastic  processes  as  input  force. 


1508 

Marburg  U.  Inst,  for  Theoretical  Physics  (Germany). 

FLUCTUATION  IN  GASES.  MATHEMATICAL  PRC»- 
LEMS  IN  QUANTUM  FIELD  THEORY,  by  G.  Ludwig. 
Final  rept.  Jan.  1,  1965,  Iv.  mcl.  diagrs.  refs. 
(AFO6R-65-0652)  (AF  61(052)658)  AD  616782 

Unclassified 

The  investigations  resulted  in;  (1)  the  completion  of  the 
derivation  of  the  Boltzmann  equation  in  M-space  includ¬ 
ing  a  study  of  the  influence  of  binary  correlations  on  the 
collision  term;  (2)  a  further  Improvement  of  the  deriva¬ 
tion  of  the  master  equation  for  binary  collisions,  the  C- 
equatlon,  by  demonstrating  that  the  macroscopic  trunca¬ 
tion  of  the  time  propagator  U(t)  can  be  replaced  by  exp 
(Vt)  for  short  times  t,  and  (3)  a  better  understanding  of 
the  behavior  of  the  solutions  of  the  C-equation  consider¬ 
ing  two  simple  boundary  problems,  one  plate  and  two 
parallel  plates,  and  taldng  the  first  two  moments  of  ( 
into  account  only. 


1509 

Maremont  Corp.  [Rocket  Power  Div.  ]  Pasadena,  Calif. 

CHEMICAL  SYNTHESIS  WITH  ION  BEAMS,  by  S. 

Singer,  N.  G.  Him  and  others.  [1965]  [5]p.  incl.  diagr. 
r^s.  (AFCI6R-65-1433)  [AF  49(638)913]  AD  622674 

Unclassified 

Also  published  In  Jour.,  Phys.  Chem. ,  v.,  69:  799-803 
Mar.,  1965. 

A  method  of  chemical  synthesis  by  gas  phase  ion-mole¬ 
cule  reactions  analogous  to  known  liquid  phase  reactions 
is  described.  The  synthesis  of  nitrobenzene  by  the  re¬ 
action  of  NO2'''  and  benzene  is  reported.  The  interaction 
of  a  beam  of  N02^  ions,  with  maximum  energies  of  1  ev, 
with  gaseous  benzene  gave  nitrobenzene  in  high  yield. 

A  1-ma  ion  current  consisting  of  99%  NC)2'''  was  formed 

by  electron  impact  with  nitrogen  dioxide  in  a  concen¬ 
tric  dual-anode  magnetron. 


1510 

Marseille  U.  Inst,  of  Statistical  Mechanics  of  Turbulence 
(France). 

THE  EQUATIONS  OF  COMPRESSIBLE  TURBULENT 
GASES,  by  A.  J.  Favre.  Final  rept.  Jan.  1965,  78p. 
incl.  diagrs.  refs.  (AFOSR-65-1229)  (AF  61(052)772) 
AD  622097  Unclassified 

The  statistical  equations  for  a  compressible  gas  are  de¬ 
veloped  in  a  general  form.  All  the  properties  are  con¬ 
sidered  to  be  turbulent  and  are  separated  into  macro¬ 
scopic  quantities  and  fluctuations.  First,  a  complete 
set  of  equations  is  derived  from  the  general  form,  tak¬ 
ing  as  the  fundamental  macroscopic  quantities  the  mean 
values  of  the  velocity,  the  temperature,  the  density  and 
the  pressure.  Second  the  choice  of  the  most  ccnvenient 
fundamental  macroscopic  quantities  is  discussed,  which 
leads  to  the  proposed  use  of  the  mean  values  of  the  mass, 
weighted  velocity,  the  internal  energy  per  unit  volume, 
the  density,  and  the  pressure.  The  latter  leads  to  much 
simpler  and  physically  more  significant  equations. 
(Contractor’s  abstract,  modified) 


1511 

[Martin-Marietta  Corp.  ]  Martin  Co. ,  Baltimore,  Md. 

VACUUM  EFFECTS  ON  THE  TENSILE  AND  CREEP 
PROPERTIE.  OF  ALUMINUM,  by  H.  Shen,  S.  E. 
Podlaseck,  and  I.  R.  Kramer.  [1965]  [6]p.  incl. 
dUgrs.  tables.  (AF06R-65-2737)  (AF  49(638)1455) 

AD  629019  Unc  assifled 

Also  published  in  Trans.  Metall.  Soc.  AIME,  v.  233; 
1933-1938,  Nov.'  1965. 

The  tensile  and  creep  properties  of  aluminum  in  vacuum 
was  investigated.  It  was  found  that  the  general  effect  of 
a  vacuum  environment  was  to  reduce  the  rate  of  work 
Hardening.  Results  obtained  from  creep  tests  showed 
that  lowering  the  test  pressure  from  2  x  10-^  to  10"'^  torr 
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produced  a  decrease  in  the  activation  energy  as  much  as 
SOO  cal/mole.  An  attempt  is  made  to  explain  these  ef¬ 
fects  in  terms  of  how  the  surface-stress  field  of  a  speci¬ 
men  may  be  affected  by  a  vacuum  envii  jnment  during 
plastic  deformation.  (Contractor's  abstract) 


1512 

[Martin-Marietta  Corp.  ]  Martin  Co. ,  Baltimore,  Md. 

EFFECT  OF  VACUUM  ON  THE  MECHANICAL  BEHAV- 
KXl  OF  METAIB,  by  L  R.  Kramer  and  H.  Shen.  Final 
scientific  rept.  Oct.  1,  1964-Oct.  1,  1965,  15p.  incl. 
diagrs.  (Rept.  no.  RR-70)  (AF06R-66-0007)  (AF  49- 
(638)1455)  AD  628794  Unclassified 

TTie  hitigue  life  of  Aluminum  1100  has  been  studied  as  a 
function  of  pressure,  stress,  frequency,  and  tempera¬ 
ture.  The  data  indicate  that  the  amount  of  fatigue  im¬ 
provement  and  the  frequency  effect  observed  in  vacuum 
decrease  with  increasing  stress  amplitude.  The  re¬ 
sults  of  resonant  frequency  measurements,  showing  the 
correlation  of  the  fatigue  improvement  and  the  frequency 
effect  with  the  rate  of  change  in  the  resonant  frequency, 
suggest  a  possible  new  method  to  detect  the  rate  of  dam¬ 
age  formation  for  fatigue  studies.  Iron  has  been  used 
for  studying  the  various  effects  of  vacuum  on  BCC 
metals.  Results  reveal  that  vacuum  has  greater  effect 
on  the  fatigue  life  of  iron  than  on  the  fatigue  life  of 
aluminum.  As  for  the  tensile  studies,  the  stress-strain 
curves  of  iron  and  recrystallized  molybdenum  wire 
specimens  have  been  studied  in  vacuum.  It  is  found  that 
in  the  case  of  iron,  only  the  stress  at  the  Luder's  band 
region  is  subject  to  the  effect  of  vacuum.  However,  the 
amount  of  change  is  dependent  on  the  strain  rate.  When 
a  very  slow  strain  rate  9  x  10**^  sec*^,  is  used,  the  de¬ 
crease  may  amount  to  as  much  as  1200  psl.  The  effects 
of  vacuum  on  the  ultimate  tensile  stres  and  the  total 
elongation  of  molybdenum  at  high  temperatures  are  at¬ 
tributed  to  a  decrease  in  the  rate  of  oxidation.  (Con¬ 
tractor's  abstract) 

1513 

Maryland  U.  [Dept,  of  Physics  and  Astronomy]  College 
park. 

VALIDiry  OF  f4ANY-BODY  APPROXIMATION  METH¬ 
ODS  FOR  A  SOLVABLE  MODEL.  I.  EXACT  SOLU- 
TIO.NS  AND  PERT'JRBATION  THEORY,  by  H.  J. 

Llpkin,  N.  Meshkov,  and  A.  J.  Click.  [1965]  [ll]p. 
incl.  diagrs.  tables.  (AFO6R-65-0775)  (In  coopera¬ 
tion  with  Weizmann  Inrt.  of  Science,  Rehovoth  (Israel)) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AF06R-62-46  and  Office  of  Naval  Re¬ 
search)  AD  616057  Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  62;  188-198,  Feb. 
1985. 

In  order  to  test  the  validity  of  various  techniques  and 
formalisms  developed  for  treating  many-particle  sys¬ 
tems,  a  model  is  constructed  which  ic  simple  enough 
to  be  solved  exactly  in  some  cases,  but  yet  is  non¬ 
trivial.  The  construction  of  such  models  is  based  on 
the  observation  that  bilinear  products  of  creation  and 


annihilation  operators  can  be  considered  as  generators 
of  Lie  groups.  Thus  the  problem  of  finding  eigenvalues 
can  be  greatly  simplified  by  the  additional  integrals  of 
the  motion  which  are  present  if  the  Hamiltonian  is  con¬ 
structed  so  as  to  commute  with  invariants  of  the  group. 

In  the  present  case,  the  model  consists  of  N  fermions 
distributed  in  two  N-fold  degenerate  levels  and  interact¬ 
ing  via  a  monopole- monopole  force.  It  is  shown  that  the 
model  Hamiltonian  is  easily  eiqpressed  in  terms  (tf  quasi¬ 
spin  operators  and  exact  eigenvalues  are  obtained.  In 
addition,  eigenvalues  are  calculated  with  ordinary  pertur¬ 
bation  theory  using  values  for  the  number  of  particles 
and  interaction  strength  which  are  appropriate  to  the 
more  realistic  problems  of  finite  nuclei.  In  subsequent 
papers  we  consider  the  results  obtained  by  various  other 
approximation  methods  for  cor  rison  with  the  exact 
results  presented  here.  (Contractor's  abstract) 


1514 

Maryland  U.  [Dept,  of  Physics  and  Astronomy]  College 
l4rk. 

VALIDITY  OF  MANY-BODY  APPROXIMATION  METH¬ 
ODS  FOR  A  SOLVABLE  MODEL.  11.  LINEARIZATION 
PROCEDURES,  by  N.  Meshkov,  A.  J.  Click,  and  H.  J. 
Llpkin.  Oct.  1963  [26]p.  incl.  diagrs.  (Technical 
rept.  no.  332)  (AFOSR-65-0776)  (In  cooperation  with 
Weizmann  Inst,  of  Science,  Rehovoth  (Israel))  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AF06R-62-46  and  Office  of  Naval  Research) 
AD  601035;  AD  640662  UnclassUied 

Also  published  in  Nuclear  Phys. ,  v.  62:  199-210,  Feb. 

- 

The  validity  of  methods  used  in  the  study  of  many-par-- 
ticle  systems  Is  investigated  by  using  the  same  approx¬ 
imation  in  treating  a  simple  model  for  which  exact  solu¬ 
tions  are  available.  The  model  consists  of  N  fermions 
distributed  ir.  two  n-fold  det'enerate  levels  and  interact¬ 
ing  via  a  monopole- monopole  for^e.  The  excitation 
energy  of  the  first  collective  state  above  the  ground 
state  is  calculated  using  the  following  methods,  the 
method  of  linearized  equations  of  motion,  linearization 
with  the  inclusion  of  renormalized  single-particle  en¬ 
ergies,  and  a  new  self-consistent  linearization  method. 
The  results  of  these  approximation  methods  are  then 
compared  with  exact  results  and  with  the  results  of  or¬ 
dinary  perturbation  theory  found  in  a  previous  paper. 

It  is  found  that  renormalization  of  the  single-particle 
energies  leads  to  a  considerable  Improvement  of  the  re¬ 
sults  over  that  obtained  with  the  ordinary  linearization 
method,  especially  for  small  numbers  of  particles. 
Further  improvement  is  obtained  with  self-consistent 
linearization  method,  The  possibility  of  applying  the 
latter  method  to  more  realistic  problems  is  briefly 
discussed.  (Contractor's  abstract) 


1515 

Maryland  U.  [Dept,,  of  Physics  and  Astronomy]  College 
Park. 

VALIDITY  OF  MANY-BODY  APPROXIMATION  METH¬ 
ODS  FOR  A  SOLVABLE  MODEL.  lU,  DWGRAM 
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SUMMATIONS,  by  A.  J.  Click,  H.  J.  Upkin,  and  N. 
Meshkov.  Oct.  1063,  32p.  incl.  diagrs.  refs.  (Tech¬ 
nical  rept.  no.  334)  (AFO6R-65-0777)  (In  cooperation 
with  Weizmann  Inst,  of  Science,  Rehovoth  (Israel)) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AF06R-62-46  and  Office  of  Naval  Re¬ 
search)  AD  601260;  AO  640817  UnclassUied 

Also  published  in  Nuclear  Phys. ,  v.  62;  211-224,  Feb. 

1955: 

The  model  N-fermion  system  studied  in  2  previous  pa¬ 
pers  is  reconsidered  in  order  to  Investigate  the  range  of 
validity  of  diagrammatic  many-body  perturbation  theory 
and  various  selective  summations  Ol  higher  order  graphs. 
The  familiar  random  phase  approximation  or  bubble 
graph  sum  is  shown  to  be  the  first  term  in  an  expansion 
in  powers  of  1/N  for  which  the  coefficients  are  arbi¬ 
trary  functions  of  NV/f ,  where  V  is  the  interaction 
strength  and  c  is  the  level  separation  of  the  non-inter- 
acting  system.  However,  the  1/N  expansion  converges 
very  slowly  (if  at  all)  for  N  <  40.  Other  corrections  to 
the  bubble  sum  which  do  not  fit  into  such  an  expansion 
are  shown  to  be  much  more  important  than  the  1/N  cor¬ 
rections  for  small  N..  These  are  the  exchange  and  self¬ 
energy  graphs  which  correct  for  counting  errors  and  vio¬ 
lations  of  the  exclusion  principle  when  enumerating  the 
states  that  a  given  particle  can  occupy.  With  these 
terms  a  rather  good  approximation  to  the  excitation  en¬ 
ergy  can  be  obtained,  though  the  results  are  not  quite  as 
good  as  that  obtained  with  fourth-order  perturbation 
theory  for  small  N,  or  for  the  whole  range  of  N  with  the 
self-consistent  linearization  procedure  described  in  a 
previous  paper.  (Contractor's  abstract) 


1516 

Maryland  U.  [Dept,  of  Physics  and  Astronomy]  College 
l4rk. 

POSSIBILITY  OF  LONG-RANGE  SPIN  POLARIZATION 
IN  A  DEGENERATE  ELECTRON  GAS,  by  A.  Bardasls, 
D.  S.  Falk  and  others.  [1965]  [3 ]p.  (AFO6R-65-1760) 
(Sponsored  jointly  by  Advanced  Research  Projects 
Agency;  Air  Force  Office  of  Scientific  Research  under 
[AF  AFOSR-62-46],  and  National  Science  Foundation 
AD  625774  UncUssified 

Also  published  in  Phys.  Rev.,  Ltrs. ,  v.  14:  298-300, 
Mar.,  1,  1985. 

A  conclusion  of  Dreyfus,  et  al  that  it  is  possible  for  an 
induced  long-range  spin-density  distribution  to  exist  in 
a  nonferromagnetic  metal  is  investigated  as  it  contra¬ 
dicts  the  Ruderman*Kittel  theory  that  the  spin  density 
generated  at  large  distances  from  a  localized  spin  per¬ 
turbation  is  of  an  oscillatory  nature.  The  2  theories  are 
reconciled  by  considering  the  spin  density  contribution 
by  the  nonevanescing  waves.  It  is  concluded  that  the 
nonevanescing  waves  contribute  a  long-range  polariza¬ 
tion  which  just  cancels  that  coming  from  the  evanescing 
waves,  thereby  leaving  only  the  expected  Ruderman- 
Kittel  spatial  dependence. 


1517 

Maryland  U.,  Dept,  of  Physics  and  Astronomy,  College 
Park, 

SOFT  X-RAY  EMBSICW  SPECTRUM  OF  METALS,  by 
A.  J.  Click  and  P.  Longe.  [1965]  [3]p.  incl.  diagrs. 
refs.  (AF06R-65-2931)  (Sponsor^  jointly  by  Advanced 
Research  Projects  Agency;  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AF06R-62-46)  AO  629149 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15;  589-591, 
Oct.  4,  1985. 

The  variation  with  frequency  of  the  intensity  of  soft  x- 
ray  emission  gives  information  on  the  wi.fth  of  the  con¬ 
duction  band  and  on  the  conduction-electron  density  of 
states.  There  are  however  complications  due  to  elec¬ 
tron-electron  interactions  which  produce  a  tail  in  the 
spectrum  and  give  rise  to  collective  behavior.  Previ¬ 
ous  attempts  to  incorporate  such  interactions  into  the 
theory  were  not  successful.  B  is  shown  here  by  appli¬ 
cation  of  the  technique  of  diagrammatic  many-body 
theory  that  these  earlier  treatments  had  overlook^  im¬ 
portant  Interference  terms.  When  these  are  retained, 
agreement  with  experiment  is  excellent. 


1518 

Maryland  U.,  Dept,  of  Physics  and  Astronomy,  College 
Park. 

ELECTRON- PHONON  CONTRIBUTION  TO  ELEC¬ 
TRONIC  SPECIFIC  HEAT,  by  S.  Maitra  and  R.  E. 
Prange.  June  1965,  8p.  incl.  diagr.  (Technical  rept. 
no.  266)  (AF06R-66-1230)  (AF  AFOSR-62-46) 

AO  641080  UnclassUied 

The  electronic  specUic  heat  has  been  calculated  as  a 
function  of  temperature.  Although  the  variation  is  an 
order  of  magnitude  greater  than  would  be  anticipated  on 
the  most  naive  arguments,  it  stUl  is  very  doubtful  that 
a  sufficiently  accurate  measurement  can  be  made  in  the 
near  future  which  could  verUy  the  predicted  effect. 


1519 

Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
Perk. 

TUNNELING  DENSITY  OF  STATES  FOR  A  SUPERCWf- 
DUCTOR  CARRYING  A  CURRENT,  by  P.  Fulde.  July 
1964  [20]p.  incl.  diagrs.  refs.  (Technical  rept.  no. 
402)  (AF  AFOSR-62-48]  AD  610500  UncUssUled 

Also  puMished  in  part  in  Proc.  Ninth  Intetnat'l.  Conf. 
on  Low  Temperalure  Physics,  Columbus;  Ohio  (Aug. 
31-Sept.,  4,  1964),  ed.  by  J.  G.  Daunt,  D.  O.  Awards 
and  others.  New  York,  Plenum  Press,  v.  LT9  (Pt.  A): 
438-442,  1965. 

Also  published  in  Phys.  Rev. ,  v..  137:  A783-A787, 
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A  current  flowing  in  a  superconducting  film  has  a 


I 


f 


\ 


$ 


AIR  F(«CE  SClENTinC  RESEARCH 


tendency  to  break  pairs  simUar  to  the  effect  of  paramag¬ 
netic  impurities  in  a  superconductor.  The  ^ect  of  the 
current  on  the  tunneling  density  of  states  for  a  normal- 
superconductor  tunneling  Junction  has  been  computed  by 
the  Green's  function  method  of  Abrikosov,  Gorkov  and 
Maki  and  found  to  be  klentical  (for  a  short  mean  free 
path)  to  that  of  paramagnetic  impurities.  A  simple  rela¬ 
tionship  between  the  current  parallel  to  the  Junction  and 
the  equivalent  paramagnetic  impurity  concentration  is 
derived.  I^ssing 'various  amounts  of  ctirrent  through 
the  sample  in  the  one  experiment  gives  the  same  infor¬ 
mation  as  is  obtainable  in  the  other  experiment  only  by 
preparing  different  samples  with  various  impurity  con¬ 
centrations.  (Contractor's  abstract) 


1520 

Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
Park. 

PARTICLE-MIXTURE  THE<»Y  AND  APPARENT  CP 
VIOLATION  IN  K-MESON  DECAY,  by  H.  Ezawa,  Y.  S. 
Kim  and  others.  [1965]  [4]p.  Incl.  refs.  (AF06R-65- 
1345)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  [AF  AFO6R-64-S00]  and  National 
Science  Foundation)  AD  622644  Unclassified 

Also  published  in  Phys.  Rev.  Urs. ,  v.  14:  673-676, 

W65; 

A  model  based  on  the  idea  of  particle  mixtures  is  pro¬ 
posed  which  is  consistent  with  CP  conservation  and  which 
leads  to  the  2-pl<M>-decay  mode  of  the  (K°,K”)  system. 

A  set  of  partner  particles  is  introduced  with  the  require¬ 
ment  that  the  primed  particles  mix  with  the  unprimed 
ones  rather  weakly,  depending  upon  their  mass  differ¬ 
ence,  which  is  required  to  be  much  less  than  or  of  the 
order  of  1  mev.  Furthermore,  the  primed  particles 
are  inhibited  from  having  very  strong  interactions  with 
the  usual  strongly  interacting  particles  so  that  not  only 
their  production  cross  section  is  very  low,  but  also  their 
decay  to  pions  and  leptons  is  much  slower  than  that  of 
the  (K°,K°)  system. 


1521 

Maryland  U.  Dept,  jf  Physics  and  Astronomy,  College 
Park. 

QUANTUM  MECHANICS  OF  A  MANY-B060N  SYSTEM 
AND  THE  REPRESENTATION  OF  CANCWICAL  VARIA¬ 
BLES,  by  H.  Ezawa.  [1965]  [25]p.  incl.  diagrs.  refs. 
(AF06R-65-1776)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AF06R-64- 
500  and  National  Science  Foundation)  AD  625571 

Unclassified 

Also  published  in  Jour,  Math.  Phys, ,  v.  6:  380-404, 
HaT.  1885: - 

A  method  is  presented  for  treating  the  assembly  of  in¬ 
teracting  bosons  under  Bose-Einstein  condensation.  The 
method  is  a  quantum  mechanical  adaptation  of  the  theory 
of  small  oscillation.  The  Interaction  between  condensed 
particles  determines  the  stability  of  this  oscillation. 
When  it  is  stable  and  its  amplitude  is  not  macroscopic. 


the  Bogoliubov  approximation  is  valid.  In  this  way,  the 
method  provides  a  validity  criterion  for  the  Bogoliubov 
approximation  as  well  as  an  estimation  of  the  errors 
thei  eby  committed.  The  method  is  applied  to  the  Huang 
model,  the  assembly  of  bosons  interacting  through  a 
hard  core  plus  weak  attractive  potential,  and  it  is  con¬ 
cluded  that  Huang's  treatment  is  well  founded.  The 
mathematical  background  of  the  approximation  is  dis¬ 
cussed  by  invoking  the  representation  theory  of  canoni¬ 
cal  variables  of  an  infinitely  large  system.  (Contrac¬ 
tor's  abstract,  modified) 
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Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 

I^rk. 

SPECIAL  CLASS  OF  FEYNMAN  INTEGRALS  IN  TWO- 
DIMENSIONAL  SPACE-TIME,  by  G.  Kiillen  and  J.  Toll. 
[1965]  [5]p.  (AF06R-6S-1816)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
64-500  and  National  Science  Foundation)  AD  626060 

Unclassified 

Also  published  in  Jour,.  Math.  Phys. ,  v.  6;  299-303, 
j-eb.  1685. - 

Contributions  of  Feynman  diagrams  consisting  of  a  sin¬ 
gle  loop  with  an  arbitrary  number  of  vertices  are  ex¬ 
plicitly  evaluated  in  2-dimensional  space-time.  The  re¬ 
sult  can  be  written  as  a  sum  of  logarithms  multiplied  by 
algebraic  expressions.  Each  logarithm  is  characteristic 
of  a  simple  diagram  of  one  loop  with  2  external  lines, 
while  the  coefficients  can  be  obtained  from  rules  analo¬ 
gous  to  the  rules  of  residue  calculus.  (Contractor's 
abstract) 
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Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
Park. 

PROOF  THAT  SCATTERING  IMPLIES  PRODUCTION 
IN  QUANTUM  FIELD  THEORY,  by  S.  0.  Aks.  [19651 
|17jp.  Inrl.  diagrs.  refs.  (AF06R-6S-I817),  (Sponsored 
ointly  by  Air  Forc<  Office  of  Scientific  Research  under 
AF  AF06R-64-500],  National  Aeronautics  and  Space 
Administration,  and  National  Science  Foundation) 

AD  625569  Unclassified 

Also  published  in  Jour.  Math.  Phys  ..  v  6  bl6-532, 
Apr.  1965. 

A  proof  of  the  necessity  of  production  prin  esses  in 
quantum  field  theory  is  carried  out  in  the  aKioioatn 
framework.  It  is  shown  that  a  I. eld  theory  ihai  us  as 
sumed  to  have  a  nontrivial  siaitering  ainpli'ude  viotaies 
crossing  symmetry,  if  produition  pne  ess.  .  ai  •  ahseni 
The  proof  is  based  on  the  rigorous  analytx  pi  Operln  s  il 
the  scattering  amplitude,  parlltuLai  ly  the  analytn  |I\  'ii 
the  invariant -scatteruig  varubles  B,  1  and  u  In  i lit 
course  of  the  proof  il  Is  shown  that  iln  ,  ihu'Iusubi  is 
valid  for  a  scalt.sring  anipllludc  satislying  thi  ie<|uiri 
ments  of  ar  S- matrix  theory  embodied  in  ihe  Mandel¬ 
stam  representation. 
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Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
Park. 

SELECTION  RULES  FOR  PARAFIELDS  AND  THE  AB¬ 
SENCE  OF  PARA  PARTICLES  IN  NATURE,  by  O.  W. 
Greenberg  and  A.  M,  L.  Messiah.  [1965]  [13^.  Incl. 
tables,  refs.  (AF06R-65-1818)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-64-500  and  National  Science  Foundation) 

AD  625572  Unclassified 

Also  publigied  in  Phys.  Rev.,  v.  138:  B11S5-B1167, 

June  7,  ld65. 

Green's  parafield  quantization  is  reviewed.  It  is  shown, 
both  for  a  single  field  and  for  sets  of  fields,  that  all 
Fock-like  representations  of  Green's  trllinear  commuta¬ 
tion  rules  are  realized  by  Green's  ansatz  with  anticom¬ 
muting  (commuting)  Bose  (Fermi)  component  fields  for 
para-Bose  (para-Fermi)  fields.  Restrictions  on  the 
form  of  the  interaction  Hamiltonian  density  Hj(x)  are  de¬ 
rived  from  the  requirement  that  Hjjix)  be  a  paralocal 
operator.  From  these  restrictions  on  Hj,  selection  rules 
on  the  S  matrix  are  proved  to  all  orders  of  perturbation 
theory.  The  most  important  such  rule  prohibits  all  reac¬ 
tions  in  which  the  total  number  of  para  particles  of  order 
p  >  1  in  the  initial  and  final  states  is  one.  This  last  se¬ 
lection  rule,  together  with  experimental  information, 
leads  to  the  conclusion  that  no  presently  known  particle 
can  be  para. 

1525 

Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
Park. 

ANALYTIC  PROPERTY  OF  THREE-BODY  UNTTARITY 
INTEGRAL,  by  J.  N.  IsUm  and  Y.  S.  Kim.  [1965]  [8]p. 
incl.  diagrs.  (AFOBR-65-1819)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-84-500  and  National  Science  Foundation) 

AD  626484  Unclassified 

Also  published  in  Phys.  Rev.,  v.  138;  B1222-B1229. 
JiKiiTiSBS: — 

Analytic  properties  of  the  3-body  unitarity  integral  are 
studied  for  the  production  amplitude  corresponding  to 
one-partlcle-exchange  diagrams.  The  condition  under 
which  the  absorptive  part  has  singularities  is  discussed. 
For  a  simple  degenerate  case,  it  is  shown  that  the  singu¬ 
larity  curve  car  be  represent^  by  an  explicit  elementary 
function.  It  is  shown  further  that  this  singularity  curve 
IS  identical  to  that  from  the  conventional  Landau-Bjorken 
analysis. 
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Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
Park. 

"ABNORMAL"  QUANTUM  NUMBERS  AND  DECAY 
CHANNELS;  J***^  ASSIGNMENT  FOR  EPSILON;  A  NOR- 
MAL  SCALAR  OCTET,  by  D.  Loebbaka  and  J.  C.  Patl. 


Mar.  12,  1965,  17p.  incl.  table,  refs.  (Technical  rept. 
no.  445)  (AP06R-65-1872)  (Sponsored  jointly  b"  Air 
Force  Office  of  Scientific  Research  under  AF  AF  6R- 
64-500  and  National  Science  Foundation)  AO  6267-  • 

Unclassif!  ' 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  14;  939-932, 

May'Sr,  IM5. 

An  indication  of  an  enhancement  at  about  730  mev  was 
shown  recently  in  the  recoil  spectrum  of  the  proton  in 
t~  reactions  (Bull.  Amer.  Phys.  Soc. ,  v.  9;  639, 
1964).  There  has  been  no  indication  of  such  an  enhance¬ 
ment  in  a  direct  2  or  3  pion  invariant  nuss  plot.  An  in¬ 
vestigation  is  made  of  the  existence  of  such  a  resonance, 
which  does  not  decay  with  a  large  branching  ratio  to  a  2 
or  3  pion  system,  but  can  be  observed  in  a  recoil  sys¬ 
tem  and  is  produced  with  an  appreciable  cross  section. 
The  possible  decay  modes  of  the  resonance  are  studied 
for  different  assi^ments  of  its  quantum  numbers.  The 
order  of  magnitude  of  corresponding  partial  widths  are 
estimated  by  assuming  dominance  of  low  mass  inter¬ 
mediate  states.  Four  possible  quantum  numbers  are 
assigned.  O'**,  0‘+,  0++,  and  1++. 
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Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
Park. 

SOLUTION  OF  THE  KAlLEN-PAUU  EQUATKXf,  by  A. 
Pagnamenta.  [1965]  [Il]p.  incl.  refs.  (AF06R-65- 
1873)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AF06R-64-500  and  National 
Science  Foundation)  AO  626782  Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v,  6:  955-965, 
June  1965. 

The  relevant  solution  is  given  to  the  integral  equation 
derived  by  KBlItn  and  Pauli  for  elastic  V6-scatterlng  in 
the  Lee  model.  As  an  application  of  this  result  the  ex¬ 
act  Tamm-Dancoff  solution  for  the  entire  V6-sector  is 
obtained.  This  includes  the  amplitudes  for  VS-  and  N36 
elastic  scattering  and  VS-  N2S  production,  as  weU  as 
their  extensions  off  the  mass  shell. 
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Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
Park. 

HIGH-ORDER  LIMIT  OF  PARA-BOSE  AND  PARA- 
FERMI  FIELDS,  by  O.  W.  Grcedberg  and  A.  M.  L. 
MessUh.  [1965]  [5)p.  (AFO6R-6S-2140)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-64-500and  National  Science  Foundation) 

AO  679041  UncUssUied 

Also  published  in  Jour..  Matn.  Phys. ,  v.  6:  500-504. 

spFrmr — 

Para-Bose  and  para-Fermi  quantization  are  schemes  of 
second  quaptlzatlon  which  generalize  the  usual  Bose  and 
Fermi  schemes.  The  different  cases  of  para-Bose 
(para-Fermi)  quantization  are  labeled  by  a  positive 


I 
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integer  p,  vhtch  is  railed  tlic  'erder'.  For  p  -  1,  the 
usual  Bose  (lermi)  quantization  is  recovered.  The  high- 
p  limit  at  pora-Bose  (pera-Fermi)  quantization  is  stud¬ 
ied,  and  it  is  shown  that,  to  a  large  extent,  the  high-p 
limit  at  a  para-Bose  (para-Formi)  field  is  »  Fermi 
(Bose)  field.  The  nature  of  the  limit  is  studied  in  detail, 
and  a  paradox  relating  to  the  connection  of  spin  and  sta¬ 
tistics  is  resolved,  (Contractor's  abstract) 


1S29 

Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
IVrk. 

BETA-DECAY  COUPLING  CONSTANTS,  by  Y.  S.  Kim. 
Aug.  1964,  14p,  (Technical  rept.  no.  400)  (AF06R- 
65-2783)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  [AF  AFOSR-64-500|  and  National 
Science  Foundation)  AO  627852  Unclassified 

Also  piblished  In  Nuovo  Cimento,  Series  X,  v.  36;  523- 
5J2;  Mar.  1965.. 

Dispersion  relations  are  introduced  which  give  the  same 
asymptotic  value  for  the  vector  and  axial-vector  form 
factors  in  the  limit  of  high  momentum  transfer..  The 
ratio  gA/gV  is  related  to  the  behavior  of  the  vector 
form  factor  in  the  region  of  low  momentum  transfer. 

The  numerical  value  gA/gV  1. 2  Is  obtained  from  the 
experimental  curves  for  the  eleetromagnetic  form  fac¬ 
tors.  (Contractor's  abstract) 
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Maryland  U.,  Dept,  ol  Physics  and  Astronomy,  College 
ftirii. 

PAETIAL  WAVE  DISPERSION  RELATIONS  FOR 
PIO.NIC  DISINTEGRATION  OF  DEUTERON,  by  K.  V. 
Vaaavada.  [1965]  [47]p.  incl.  dlagrs.  tables,  refs. 
(AF06R-65-2793)  (Sponsored  jointly  by  Air  Force  Otfioe 
at  Scivntilic  Research  under  AF  AF06R-64-500  and 
Natioi-al  Science  Foundation)  AD  627744 

Unclassified 

Also  published  in  Ann.  Phys. ,  v,  34;  191-237,  Sept. 

I96S. 

A  dispersion  theoretic  approach  is  made  within  the 
framework  of  partial  wave  dispersion  relations  to  under¬ 
stand  the  picnic  disintegration  of  tne  deuteron  at  low  en¬ 
ergies.  The  reaction  amplitude  is  expressed  in  terms 
of  6  independent  Lorentz  invariant  scalar  functions  which 
are  free  from  kinematical  singularities,  and  the  partial 
wave  helicity  amplitudes  are  obtained.  Dispersion  rela¬ 
tions  are  written  after  removing  kinematical  singulari¬ 
ties.  Af'.er  some  approximations,  the  dispersion  rela- 
tion.s  become  soluble  integral  equations  of  the  Omnes- 
Muskhelishvilli  type.  The  contribution  of  the  left  hand 
single  nucleon  exchange  cuts  is  evaluated  exactly.  The 
left  hand  anomalous  contribution  is  evaluated  approxi¬ 
mately  by  replacing  the  cuts  by  poles  in  the  appropriate 
channels.  Analytic  continuation  in  the  deuteron  mass 
gives  the  contribution  of  the  right  hand  anomalous  cut. 
Part  at  the  right  hand  cut  due  to  the  2  protons  intermedi¬ 
ate  state  is  taken  into  account  by  using  the  experimental 


energy  dependent  phase  shift  parameters  for  proton 
proton  scattering.  The  intermediate  state  containing  2 
nuclejns  and  one  pion  is  effectively  replaced  by  one  par¬ 
ticle  and  a  resonance,  and  model  amplitudes  are  used 
to  '.‘valuate  the  contribution.  The  results  at  this  calcu¬ 
lation  are  numerically  evaluated  on  an  IBM  7090  com¬ 
puter..  For  the  angular  distribution  and  the  total  cross 
section,  at  a  reasonable  agreement  is  obtained  with  the 
results  from  low  energy  experiments.  (Contractor's 
abstract) 
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Maryland  U.,  Dept,  of  Physics  and  Astronomy,  College 
Park. 

LONG-RANGE  ELECTROMAGNETIC  FORCES  ON  NEU¬ 
TRAL  PARTICLES,  by  G.  Felnberg  and  J.  Sucher., 
[1965]  [15]p.  incl.  diagrs.  (AF06R-6S-2794)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  AFOSR-64-500]  and  Atomic  Energy  Commis¬ 
sion)  AD  627679  Unclassified 

Also  published  in  Phys.  Rev.,  v.,  139;  B1619-B1633, 
SeS:  2(5;  1965. 

The  long-range  forces,  1.  e. ,  those  falling  off  as  a  power 
of  the  distance,  which  may  act  between  pairs  of  parti¬ 
cles,  one  of  which  is  neutral  and  spinless  are  con¬ 
sidered.  It  is  shown  that  these  forces  may  easily  be 
calculated  from  the  discontinuity  function  in  the  momen¬ 
tum  transfer  of  the  scattering  amplitude  for  the  2  parti¬ 
cles.  The  2-photon  exchange  force  between  2  neutral, 
spinless  systems,  and  the  3-photon  exchange  force  be¬ 
tween  a  charged  and  a  neutral,  spinless  system  were  in¬ 
vestigated.  In  the  former  case,  the  potential  behaves  as 
r""^  for  large  r,  in  contradiction  to  the  London  expres¬ 
sion  for  the  Van  der  Waals  force,  and  in  agreement  with 
the  result  of  Casimir  and  Polder.  For  the  latter  case, 
the  potential  is  idd  under  charge  conjugation  and  hence 
can  convert  a  Kj  meson  to  a  meson.  It  is  found  that 

the  potential  behaves  as  r"'^.  it  is  found  that  such  long- 
range  electromagnetic  Interactions  are  presently  unob¬ 
servable  in  particle  physics,  (Contractor's  abstract) 
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Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
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BROKEN  SYMM’ .TRIES  AND  MASS  FORMULAE  FOR 
VECTOR  MESOrS,  by  C.  Segre  and  J.  Sucher.,  [1963] 
lOp.  (AFOSR-66  0439)  [AF  AF06H-84-500] 

AD  630225  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  38' 
428-437,  July  1,  1965, 

The  question  of  which  kind  of  mass  formulae  [(mass)^  vs. 

(massj'^Jare  correct  for  a  multipiet  of  vector  mesons 
is  studieo.  It  is  shown  that  from  a  field  theoretic  point 
of  view,  one  does  not  have  a  clear  a  prion  preference 
for  either  kind  of  formulae.  (Contractor's  abstract) 
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Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
Park. 

Kgj  DECAY  AND  UNIVERSAUTV  IN  CABIBBO'S 
THEORY  OF  LEPTONIC  DECAYS,  by  S.  Oneda  and  J. 
Sucher.  [1965H31p.  incl.  Uble.  (AF06R-66-0444) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  nndcr  [AF  AFO6R-64-S00]and  National  Science 
Foundation)  AO  630230  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  IS;  927-929. 

Dec.  13,  IMS. 

It  is  shown  that  the  use  of  |  c^-1 1  ^  1-5%  where  C  is  a 
renormalization  factor,  and  the  most  recent  'best'  va 
value'  of  the  Kg3  decay  rate,  together  with  the  inclusion 
of  hitherto  neglected  form-factor  effects  in  the  determi¬ 
nation  of  Cablbbo's  bare  coupling  constant  for  B  decay 
(G  cos  6)  from  this  rate,  may  yield  a  value  of  cos  6  which 
lb  in  quite  close  agreement  w.ch  that  experimentally  de¬ 
termined  from  a  decay.. 
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Maryland  U.,  Dept,  of  Physics  and  Astronomy,  College 
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FEYNMAN  RULES  AND  FEYNMAN  INTEGRALS  FOR 
SYSTEM  WITH  HIGHER-SPIN  FIELDS,  by  C.  S.  Ur.i. 
[1985]  lOp.  (AFO8R.66-0799)  (AF  AF06R-64-500] 

AD  641617  Unclassified 

Also  published  in  Nuovo  Clmento,  Series  X,  v.  38; 
I755'n7fl4’,'iiug.  16,  1965. 

It  is  known  that  Feynman  rules  for  many  systems  may 
be  expressed  by  replacing  the  Interaction  HamiUoniao 
in  the  Dyson  formula  by  minus  the  interaction  Lafran- 
gun,  provided  we  also  make  suitable  covariant  changes 
of  the  time-ordered  functions  between  some  fields.  The 
general  c  nditions  for  which  this  is  valid  are  investi¬ 
gated  ana  the  result  is  stated.  In  case  this  is  not  valid, 
a  general,  straight-forward  procedure  for  computing  the 
extra  vertices  is  given  which  is  considerably  simpler 
than  the  usual  Dyson-Wick  procedure.  This  procedure 
is  illustrated  by  an  explicit  example  dealing  with  charged 
vector  electrodynamics.  It  also  follows  from  these  in¬ 
vestigations  lhat  the  integrand  for  the  Feynman  path  in¬ 
tegral  is  not  always  simply  the  exponential  of  i  times  the 
action.  This  simple  prescription  falls  whenever  an  extra 
vertex  for  the  Feynman  rule  occurs,  and  the  correct 
expressions  in  these  cases  are  given.  (Contractor's 
abstract,  modified) 
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Maryland  U.  Dept,  of  Physics  and  Astronomy,  College 
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POLARIZATION  OF  A  DECAY  PARTICLE  Df  A  TWO- 
STEP  PROCESS'  APPLICATION  TO  K-  +  p  -  t 
S  ',  E”  *  y  +  A,  by  M.  11.  Cha  and  J.  Sucher.  [1665] 

|8lp.  Incl.  diagrs.  (AF08R-e6-0801)  [AF  AF06R-84- 
500]  AD  641626  Unclassified 

..341 


The  idienomenology  of  2-ftep  processes  of  the  Type 
AvB  -  C+D,  D-E  +  Fis  studied  for  the  particular 
ease  when  amoog  the  final  particles  only  F  Is  observed. 
Formulas  convenient  for  the  computation  of  the  polai  1- 
zatlon  of  F  In  terms  of  the  parameters  describing  the 
production  process  are  presetded,  and  the  connection 
between  the  polarization  of  F  and  that  of  D,  when  D  la 
not  observed.  Is  clarified.  Numerical  resulta  are  ob¬ 
tained  for  the  angular  dependence  of  the  A  polarization 
In  the  process  K'  +  proton  -  v°  +t° ,  Z°  -  v  +  A  at  a 
varlMy  of  incident  energies. 
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A  USEFUL  RELATION  AMONG  CASIMIR  OPERATCffiS, 
by  M.  Resnilcoff.  [1965]  [2]p.  incl.  refs.  (AFa8R-66- 
0817)  (AF  AF06R-64-500)  AO  641618  Unclassified 

Also  published  in  Phys.  Ltrs. .  v.  19:  S96-S97,  Dec.  15, 

15857“  - 

The  new  extension  of  group  theoretical  methods,  the 
'dynamical'  groups,  now  require  a  knowledge  of  the 
Casimir  operators  Cp  for  the  group  SU  (n).  A  '  i  the 
purpose  of  this  note  to  point  out  a  rather  simple  method 
of  obtainbig  tnese  numbers  for  the  group  SU  (n),  in 
general. 
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MOMENTUM-SPACE  .ANALYTICH  Y  PROPERTIES  OF 
THE  BERGMAN-WEIL  INTEGRAL  FC«  THE  THREE 
POINT  FUNCTICW,  by  G.  KSIllenandJ.  S.  Toll.  [1966] 
[16]p.  Incl.  refs.  (AF06R-67-15S7)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-64-500  and  National  Science  Foundation) 

AD  655166  Unclasnifled 

Also  published  in  Jcxir.  Math.  Phys.,  v.  6;  1885-1901, 
DecTlSSF: 

The  momentum-space  analjdiclty  domain  of  the  Berg¬ 
man-Well  Integral  representation  of  the  vertex  function 
or  3-polnt  function  is  investigated  using  the  assumption 
that  thresholds  can  be  Introduced  simply  as  lower  lim¬ 
its  of  integration  for  the  mass  variables  in  the  repre¬ 
sentation.  A  Is  shown  that  this  assumption  leads  to  a 
regularity  domabi  which  is  larger  than  the  domain  fol¬ 
lowing  from  general  physical  assumptions  cf  Lorentz 
mvarlance,  local  commutativity  and  reasonable  mass 
spectrum.  To  simplify  the  discussion  it  is  assumed 
that  the  vertex  hmrtion  is  regular  when  ail  3  complex 
variables  lie  in  the  same  half-plane.  Standard 
nioues  for  the  evaluation  of  Feynman  diagrams  have 
proved  to  be  inconvenient  for  this  investigation  and  new 
methods  liave  been  developed  takli^  explicit  advantage 
of  the  fact  that  there  are  only  2  external  vectors  and, 
hence^  will  work  in  a  2-dimenslonai  Lorentz  space. 
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Farther,  the  ranishing  of  the  masses  for  certain  internal 
lines  has  also  been  exploited.  The  technt<iues  used  here 
might  be  tt  interest  also  in  other  coonectioos.  (Contrac- 
tor's  abstract) 
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S(MIE  REMARKS  ABOUT  THE  LOCALIZATION  OF 
STATES  IN  A  QUANTUM  FIELD  THEORY,  by  S. 
SdiUeder.  [1965]  [16]p.  loci.  refs.  (AF08R-67-26I3) 
(AF  AF06R-64.500)  Unclassified 

Also  pablisheo  in  Common.  Math.  Phys. ,  v.  1:-  265- 

280,  MSB.  - 

For  the  case  of  a  field  theory  with  a  nuclear  space  of  test 
functions  (for  instance,  the  space  of  strongly  decreasing 
test  functions)  compact  sets  at  states  are  constructed; 
these  correspond  to  sets  of  localized  states.  Only  such 
states  are  considered  which  are  elements  of  a  fixed  sub¬ 
space  ( ( the  entire  Hilbert  space.  This  subspace  belongs 
to  the  n  -point  functions  of  order  less  than  a  certain 
fixed  2n.  (Contractor's  abstract) 
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A  PROOF  OF  TK.F  MEBOMCHIPHY  OF  THE  SCATTER- 
AMPi  rruDE  KC?.  THE  .HARD-SPHERE  POTEN¬ 
TIAL,  by  S.  Y.  Shleh.  Mar.  18,  1965,  7p.  (Technical 
rept.  no.  446)  (AF  AFO6R-64-500)  Unclassified 

For  the  amplitude  of  the  hard-sphere  potential,  the 
author  proves  that  (1)  there  are  1  poles  from  the  1^^  par¬ 
tial  wave  amplitude  and  (2)  the  1  poles  from  1th  partial 

wave  amplitude  lie  outside  a  circle  of  radius  ✓2/3(21-1), 
with  the  center  of  the  circle  at  the  origin  of  the  k-plane. 
These  2  facts  establish  that  there  is  no  accumulation 
point  of  these  poles.  Combining  these  results  with  a 
proof  of  the  convergence  of  the  expansion  series,  the 
meromorphy  of  the  scattering  amplitude  as  function  of 
the  momentum  k  is  attained,  the  positions  of  these  poles 
being  independent  of  the  angular  variable  cos  6. 
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ELECTRfMl-PHCWW  RENORMALlZATIOTf  EFFECTS 
IN  HIGH  MAGNETIC  FIELDS.  THE  DE  HAAS- VAN 
ALPHEN  EFFECT,  by  M.  Fowler  and  R.  E.  Prange. 
Mar.  10,  1965,  25p,  incl.  diagrs.  refs.  (Technical 
rept.  no.  TR-443)  (AF06R-6S-1182)  (AFAfOSR- 
65-735)  AD  620169  UnclassUied 

Also  published  in  Physics,  v.  1:  315-328,  1965. 

AD  641094) 


When  a  metal  is  placed  in  a  sufficiently  strong  magnetic 
field,  it  is  to  be  expected  that  the  effective  mass  of  the 
electrons  due  to  electron  lAonon  interactions  will  be 
modified.  The  condition  that  the  field  will  be  strong 
enough  to  have  an  ^fect  is  that  the  cyclotron  frequency 
be  comparable  to  phonon  frequencies.  It  is  esqsected 
that  su^  effects  may  be  observable  with  experimentally 
realizable  fields  in  some  special  cases.  The  amplitude 
dependence  of  the  de  Haas-van  Alphen  effect  was  calcu¬ 
lated  as  a  function  of  temperature  and  magnetic  field. 
This  amplitude  can  be  interpreted  as  giving  a  field  de¬ 
pendent  effective  mass.  Tho  amplitude  was  calculated 
numerically  for  several  cases  of  interest.  It  is  found 
that  the  fteld  effects  are  rather  smooth  and  depend  most 
directly  on  the  electron  selfenergy  function  for  pure 
Imaginary  values  of  the  frequency.  (Contractor's 
abstract) 
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PHONONS  IN  CRYSTALLINE  SOLIDS  AND  DILUTE 
BOSE  GASES,  by  A.  Bardasis,  D.  S.  Falk,  and  D.  A. 
Simkin.  [1965]  [7]p.  incl.  refs.  (AFO6R-65-2108) 
(Sponsor^  jointly  by  Advanced  Research  Projects 
Agency,  and  Air  Force  Office  of  Scientific  Research 
under  [AF  AF06R-65-735]  AD  627973  UncUssL'ied 

AUo|^ll8h^  in  Jour.  Phys.  Chem.  and  Solids,  v.. 

Phonons  in  a  crystalline  solid  and  a  dilute  Bose  gas  are 
treated  from  a  uniform  point  of  view.  In  each  of  the 
cases,  the  potential  is  expended  about  ionic  equilibrium 
positions,  with  the  Important  difference  that  in  the  gas¬ 
eous  state  these  positions  are  allowed  to  move.  This 
motion  leads  to  an  additional  term  in  the  kinetic  energy 
part  of  the  gas  Hamiltonian,  resulting  in  a  dispersion 
relation  for  long  wavelength  density  fluctuations  identi¬ 
cal  to  that  obtained  by  Bogoliubov  (JETP,  v.  1;'  83, 
1955).  The  usual  lattice  phonon  spectrum  is  also  re¬ 
produced.  The  limitations  of  the  viewpoint  when  ap¬ 
plied  to  liquids  and  Fermi  gases  are  discussed.  (Con¬ 
tractor's  abstract) 
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EXCHANGE  EFFECTS  IN  FERROMAGNETIC  RESlV 
NANCEWITH  NON-LOCAL  CONDUCTIVITY,  by  L.  L. 
KUstandR.  E.  Prange.  Jan.  12,  1965  [30]p.  incl. 
diagrs.  table,  refs.  {Technical  rept.  no,  429), 
(AFO6R-65-2109)  (Sponsored  jointly  by  Advances.  Re¬ 
search  Projects  Agency;  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR-65-735)  AD  627971 

Unclassified 

Also  published  in  Phys.  Rev. ,  v..  139:  A892-A900, 

Aug.  2,  l965. 


,342< 


A  solution  is  obtained  for  the  surface  impedance  of  a 
ferromagnetic  metal  with  a  wave-number-dependent 
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conductivity  function,  by  an  extension  of  the  method  of 
Reuter  and  Sondheimer.  Computed  curves  are  given  for 
some  specific  cases.  B  is  concluded  that  exchange  ef> 
fects  are  large  under  suitable  low-temperature  condi¬ 
tions,  but  there  are  too  many  unknown  parameters  to 
allow  a  very  accurate  value  of  the  exchange  constant  to 
be  deduced  from  resonance  e]q>sriments.  For  extreme 
anomalous  conductivity,  exchange  effects  depend  on  the 
combination  (exchange  constant)  X  (conductivity)2/3. 
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THEORY  OF  INELASTIC  SCATTERING  OF  ELECTRONS, 
by  A.  J.  Click.  [1965]  [lOlp.  inch  diagrs.  refs. 
(AF06R-66-1294)  (Sponsored  jointly  by  Advanced  Re¬ 
search  Projocts  Agency;  and  Air  Force  Office  at  Scien¬ 
tific  Research  under  [AF  AF06R-65-735])  AD  641095 

Unclassified 

Presented  at  Symposium  on  Quantitative  Electron  Mi¬ 
croscopy,  Washin;;ton,  D.  C. ,  Mar.  30-Apr.  3,  1964. 

Also  published  in  Lab.  Invest. .  v.  14:  787-795,  June 

19^57 

A  brief  summary  uf  the  theory  of  inelastic  electron  scat¬ 
tering  by  thin  films  is  first  presented.  Then,  it  is 
shown  that  the  scattering  properties  of  the  target  ma- 
tei  Ul  can  be  expressed  in  terms  of  the  dynamic  (fre¬ 
quency-  and  wave  number-dependent)  dielectric  constant 
of  the  material.  Thus,  to  determine  the  inelastic  scat- 
tei  ing  theoretically,  one  must  calculate  the  dielectric 
constant;  an  example  of  such  a  calculation  is  given  for  a 
i.iodel  scattering  medium.  The  resulting  cross-section 
is  analyzed  and  the  features  in  the  cross-section  are 
discussed  for  various  types  of  scattering  materials.  Sur¬ 
face  and  lattice  effects  and  how  they  modify  the  cross- 
section  are  considered.  Conversely,  the  feasibility  of 
usmg  the  observed  experimental  cross-sections  to  work 
back  and  quantitatively  explore  the  basic  electron  exci¬ 
tation  spectrum  of  the  target  material  is  also  discussed. 


1544 

Maryland  U.  [Dept,  of  Phy.  ics  and  Astronomy]  College 

I^rk. 

STRONG-COUPLED  SUPERCONDUCTOR  AT  NONZERO 
TEMPERATURE,  by  D.  J.  Scalaplno,  Y.  Wada,  and  * 

J.  C.  Swihart.  [1965]  [4]p.  Incl.  diagrs.  (ArOSR-87- 
0373)  (Sponsored  jointly  by  Advanced  Research  Projects 
Agency;  Air  Force  Office  of  Scientific  Research  under 
[AF  AF06R-65-736],  and  National  Science  Foundation) 
AD  647638  U.-iclassifled 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.,  14:,  102-105, 

Jan.  25,  1955. 

The  strong- coupling  superconductors  Fb  and  Hg  have 
long  been  considered  anomalous  in  the  deviation  of  their 
superconducting  properties  from  the  law  of  correspond¬ 
ing  states  and  from  the  predictions  of  the  simplest  form 
of  the  BCS  theory..  Tliese  calculations  are  extended  to 


nonzero  temperatures  and  (1)  evaluate  the  effective 
electron-phonon  coupling  constant  for  Pb  using  an  ap- 
proodmate  form  of  the  matrix  element  suggested  by 
Harrison;  (2)  determine  the  frequency  dependence  of  the 
gap  function  at  nonzero  temperature,  and  (3)  discuss  an 
anomaly  in  the  effective  tunneling  density  of  states 
arising  from  recombination  processes. 
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SOLUTICW  OF  THE  GAP  EQUATI(»I  FOl  Pb,  Hg,  AND 
Al,  by  J.  C.  Swihart,  D.  J.  Scalapmo,  and  Y.  Wada. 
[1985]  (3)p.  incl.  diagr.  table,  refs.  (AF06R-67-0438) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re 
search  under  [AF  AFOSR-65-735]  and  National  Science 
Foundation)  AD  647381  Unclassified 

Also  published  in  Phys.  Rev.,  Ltrs.,  v.  14:  106-108, 
Jan.  25,  19^5. 

The  solution  of  the  gap  equation  for  Pb,  Hg  and  Al  is 
discussed.  The  following  thermodynamic  properties  of 
Pb,  Hg  and  Al  are  presented:  (1)  tt  e  energy  gap  as  a 
function  of  temperature,  (2)  the  ratio  2  Ao/itT^  where 

Aq  is  the  gap  at  T  =  0,  (3)  the  condensation  energy  at 
T  =  0  and  the  temperature  dependence  of  the  critical 
field,  and  (4)  the  contribution  to  the  normal-state  ef¬ 
fective  mass  from  the  electron-phonon  Interaction. 
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A  FINITE  DIFFERENCE  ANALOG  OF  THE  NEUMANN 
PROBLEM  rOR  POISSON’S  EQUATION,  by  J.  H. 
Bramble  and  B.  E.  Hubbard.  [1965]  14p.  incl.  refs. 
(AFOSR-65-2352)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AF06R-62-454 
and  National  Science  Foundation)  AD  629528 

Unclassified 

Also  published  in  SIAM  Jour.  Numer.  Anal. ,  v..  2: 

TTTfTTse?: - 

In  a  bounded  connected  plane  region  R  with  smooth 
boundary  C,  let  u  be  the  solution  of  (a)  Au  =  -f  in  R, 

(b)  du/>n  -  g  on  C.  Introduce  a  square  lattice  of  side 
h,  and  attempt  to  find  a  discrete  approximation  U  to  u 
on  the  lattiee  points  in  R  and  a*  the  intersections  of  C 
with  the  sides  of  the  squares.  To  determine  U  on  this 
slightly  irregular  lattice,  construct,  as  follows,  a  sys¬ 
tem  of  difference  equations  with  dtagonally-dominant 
coefficient  matrix  of  positive  type:  (1)  Assign  the  value 
of  U  at  one  interior  point;  (2)  At  the  remaining  interior 
lattice  points,  approximate  (a)  by  standard  5  point 
formulas  which  may  have  0(h)  errors  at  points  adjacent 
to  C,  but  0(h2)  errors  everywhere  else;  and  (3)  Approxi¬ 
mate  the  boundary  condition  (a)  by  an  0(h2)  formula 
previously  developed  by  the  authors.  Now  let  the  error 
be  e  =  u  -  U.  By  exploiting  a  discrete  form  of  Green's 
theorem,  a  discrete  Neumann's  function,  and  the  known 
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properties  of  a  discrete  Green's  function  for  R,  the 
authors  prove  that  |e|  =  0(h^llog  hi)  if  u  t  C^  in  R. 

An  explicit  example  is  used  to  prove  that  this  estimate 
is  sharp.  The  authors  also  iiscuss  modifications  of  the 
proof  to  permit  occurrence  of  corners  on  C. 
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MATHEMATICAL  RESEARCH  IN  FL  D  DYNAMICS 
AND  A  ?PHED  MATHEMATICS.  Fi  'echnical  status 
rept  Jan.  1965,  6p.  (AFOSR-e.-Oki.  ,  (AF  AFOSR- 
63-400)  Unclassified 

The  status  report  lists  the  range  of  topics  in  which  re¬ 
search  was  done  during  this  project.  A.  list  of  publica¬ 
tions  is  also  given. 
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SOME  APPLICATIONS  OF  THE  NEW  MAXIMUM-MINI¬ 
MUM  THEORY  OF  EIGENVALUES,  by  A.  Weinstein. 
[1965]  [7]p.  (AFO6R-66-0Jn)  (AF  AFOSR.63-400) 

AD  641532  Unclassified 

Also  published  in  Jour.'  Math.  Anal,  and  .Appl. ,  v.  12:' 

58-84,  AugTRSB. 

The  obje-.;!  of  the  paper  is  to  give  some  appllcat  ons  of  an 
improved  maximum-minimum  theory  of  eigenvalues  as 
recently  developed  by  the  present  author.-  Among  other 
applications  he  discusses  problems  which  originated  m 
the  theory  of  the  stability  of  solutions  of  the  Navier- 
Stokes  equations  and  the  vibrations  of  an  incompressible 
elastic  body. 
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REMARKS  ON  A  GENERALIZATION  OF  BANACH'S 
PRINCIPLE  OF  CONTRACTIC:.  MAPPINGS,  by  S.  C. 

Chu  end  J.  B.  Dia...  [1965]  |7lo.  Incl,  rets.  (AFOSR- 
66-0581)  (Sponsored  Joi.itly  by  Air  Force  Office  ol 
Scientific  Research  under  AF  AFOSR-63-400  and  Naval' 
Ordnance  Laboratory)  AD  641530  Unclassified 

Also  published  in  Jour.  Math.  Anai.  and  Appl. v.  11 
¥i0'-446,  July  1865.. 

A  generalization  of  Banach's  principle  of  contraction 
mappings  appears  in  a  book  of  Kolmogorov  and  Fomin. 
The  purpose  of  this  note  is  to  simplify  the  proof  of  the 
generalization  in  the  book,  and  to  obtain,  by  proceeding 
along  the  lines  of  the  simpler  argument,  se.'eral  im¬ 
provements  to  the  above  mentioned  generalization  (there¬ 
by  showing  that  this  generalization  is  merely  a  special 
case  of  an  elementary  fact). 
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ON  THE  DIFFERENCE  EQUATION  y(X'il)  -  y(x)  =  f(x), 
byS.  C.  ChuandJ.  B.  Diaz.  [1965]  [4]p.  (AFOSR-66- 
0562)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR-8.7-400  and  Naval  Ord¬ 
nance  Laboratory)  AD  641531  Unclassified 

Also  published  in  Jour.  Math.  Anal.,  and  Appl. ,  v,  ll.- 
478-481,  July  1565. 

The  following  problem  was  considered  by  Euler  to  find  a 
solution  y(x)  of  the  difference  equation  yjx-il)  -  y(x)  = 
f(x).  Euler  derived  a  formula  for  a  solution  of  the  equa¬ 
tion  which  may  be  valid  when  the  function  f(x)  has  period 
one  and  is  expandable  in  a  Fourier  senes.  The  purpose 
of  this  note  is  to  solve  the  equation  in  an  extremely  sim¬ 
ple  manner  for  all  functions  f(x)  of  period  one  and  to 
apply  the  basic  idea  involved  to  the  solution  of  other  dif¬ 
ference  equations.  A  brief  resume  of  Euler's  method 
of  solution  is  given,  for  the  purpose  of  comparison. 
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COMPLEMENTARY  INEQUALITIES  III;  INEQUALITIES 
COMPLEMENTARY  TO  SCHWARZ'S  INEQUALITY  IN 
HILBERT  SPACE,  by  J.  B.  Diaz  and  F.  T.  MtlcaU. 
[1965]  [20]p.  inch  refs.  (AFO6R-66-0663)  fSponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSP-63-400  and  Naval  Ordnance  Laboratory) 

AO  633544  Unclassified 

Presented  at  Seventieth  annual  meeting  of  the  Amer., 

Math.  Soc. ,  Miami,  Fla. ,,  Jan.  23-27,  1964., 

Abstract  published  in  Notices  of  Amer.,  Math.  Soc. ,  v. 

11- 92,  "Jan.  1964. 

Also  published  in  Math.  Ann,,  v.,  162:  120-139,,  1965 

O 

The  Schwarz  inequality  implies  that  |(Ax,  Bx)]*  '' 

(Ax,  Ax)(Bx,  Bx),  where  x  is  an  arbitrary  vector  of  the 
Hilbert  space,  A  and  B  are  operators  on  the  Hilbert 
space  itself..  Under  certain  circumstances  there  exist 
complementary  inequalities  to  the  Schwarz  inequality 
Previous  papers  have  been  concerned  with  complementary 
inequalities  fur  finite  sums  of  real  numbers  and  for 
definite  integrals.  The  purpose  of  this  paper  is  to  prove 
operator  inequalities  of  this  general  "complementary" 
nature,  which  include  as  special  cas' s  several  other 
complementary  inequalities  appearing  in  the  literature 
Several  complementary  iner,ualities  are  discussed  and 
further  extensions  mvolving  several  operators  and  vec¬ 
tors  arc  presented..  Variations  and  comparisons  with 
many  references  are  observed.. 
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THE  TRANSPORTATION  OF  MAGNETIC  LINES  OF 
FORCE  BY  A  HIGHLY  CONDUCTING  FLUID,  by  J.  M.. 
Burgers.  [1965]  [22 ]p.  Incl.  diagrs.  refs.  (AFOSR- 
65-1471)  (AF  AFOSR-64-141)  AD  622642 

Unclassified 

Presented  at  SIAM  National  Meeting,  Wa»=hington,  D.  C. , 
May  13-14,  1964. 

Also  published  in  Jour.  Soc..  Indus,  and  Appl.  Math. . 

V.  13.  184-205,  Mar.,  1965. 

The  transportation  of  magnetic  lines  of  force  by  a  mov¬ 
ing  medium  of  a  high  electrical  conductivity  can  lead  to 
the  appearance  of  a  boundary  surface  between  moving 
fluid,  devoid  of  a  magnetic  field,  and  a  region  with  a 
strong  magnetic  field  but  without  motion  of  the  fluid. 
Equations  describing  the  relation  between  particle  mo¬ 
tion  and  the  magnetic  field  are  developed,  and  some  of 
the  problems  connected  with  the  appearance  of  a  sepa¬ 
rating  surface  are  considered.  The  problem  of  how  such 
a  field  arises  when  ti,”  motion  Is  started  from  rest  is 
treated,  and  simplification  of  the  basic  equations  results 
in  a  model  which  illustrates  the  case  when  the  gas  is  set 
in  motion  by  a  shock  wavi Particle  motion  inside  the 
Earth's  magnetosphere  is  given  special  consider;  tion  as 
an  example. 
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NOZZLE  FLOW  OF  A  FULLY  IONIZED  PLASMA 
BASED  ON  TWO  FLUID  THEORY,  by  S.  I.  Pai  and 
C.  K.  Tsao.  [1965]  [lljp.  incl.  diagrs.  (AFOSR-65- 
2055)  (AF  AFCiSR-64-141)  AD  627742  Unclassified 

Also  published  in  Zeitschr.  Angew.  Math,  und  Phys. , 

vrT?r35f5-T?5n965. 

Two  fluid  theory  is  used  to  analyze  the  1 -dimensional 
steady  channel  flow  of  a  fully  ionized  plasma,  and  re¬ 
sults  are  compared  with  those  of  single  fluid  theory.  At 
a  low  rate  of  discharge,  the  2  theories  give  very  simi¬ 
lar  results,  however  the  2  fluid  theory  gives  a  more  de- 
^  tailed  picture  of  the  flow-field  of  the  plasma.  It  shows 

that  the  temperature  of  electrons  is  much  larger  than 
tliat  of  ions  at  high  discharge  rates.  A  special  numeri- 
'  cal  example  is  presented  of  subsonic  nozzle  flow  of  a 

fully  ionized  gas.  It  is  found  that  at  the  critical  point 
where  the  local  mach  number  of  plasma  reaches  unity, 
the  1011  temperature  and  ion  pressure  both  drop  to  zero, 

,  and  ion  velocity  reaches  its  terminal  value  for  a  given 

initial  pressure. 
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t  ON  SOUL  nONS  OF  THE  GENERALIZED  BI-AXIALLY 


SYMMETRIC  HELMHOLTZ  EQUATION  GENERATED 
BY  INTEGRAL  OPERATC«S,  by  R.  P.  Gilbert  and 
H.  C.  Howard.  [1965]  [121?.  incl.  refs.  (AFOSR-65- 
2111)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AF06R-64-400  and  National 
Science  Foundation)  AD  629791  Unclassified 

Also  published  in  Jour.  Reine  und  Angew.,  Math. ,  v. 

218;  109-120,  ld65. 

Bergman's  integral  operator  method  is  used  to  investi¬ 
gate  solutions  of  the  partial  differential  equation 

4l_  +  -  +  9m  iu  ^  2v  ^u  ^ 

;x2  4y2  ax  y  ay 

k2u  =  0,  M,  V  >  0.  This  equation  is  referred  to  as  the 
generalized  bi-axially  symmetric  Helmholtz  equation, 
following  Weinstein  who  first  considered  fractional-di¬ 
mensional  space  in  potential  theory.  One  is  led  to  con¬ 
sider  this  equation  initially  by  seeking  "monochromatic" 
solutions  U(X,  Y,t)  s  Uj(X,  Y)e'‘l^  of  the  (m+n  =  (2m+1)  + 

-2it  :»2U 

(2v+l))-dimensional  wave  equation  ■ '  ■  v ■  +. . .  *- — ~  + 

ax ,2  sx  2 

1  m 

+  ■■  -^1 —  i  which  depend  solely  on 

ay, 2  ,y^2 

the  variables  x2  =  (x^  +...,  +  ^  ),  Y^  =  (y^  +. . .  +y^).  The 
1  m  In 

generalized  bi-axially  symmetric  Helmholtz  equation  and 
cases  u  -  0  and  k-u^O  have  been  the  object  of  many  in¬ 
vestigations;  here,  further  p»”)perties  of  solutions  to  the 
generalized  bi-axially  symmetric  Helmholtz  equation 
with  k  '  0  are  investigated  by  usbig  Bergman's  operator 
method.  In  particular,  information  concerning  the  loca¬ 
tion  of  singularities  and  the  growth  of  solutions  is 
obtained.  (Math.  Rev.,  abstract) 
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SOME  INEQUALITIES  FOR  GENERALIZED  AXIALLY 
SYMMETRIC  POTENTIALS  WITH  ENTIRE  AND  MERO- 
MORPHIC  ASSOCIATES,  by  P.  P.  Gilbert,  [1965] 

|7]p.  incl,  refs.  (AFOro-65-2113)  (Sponsored  jointly 
by  Afr  Force  Office  d  Scientific  Research  under 
AF  AFOSR-64-400,  National  Science  Foundation,  and 
Naval  Ordnance  Laboratory)  AD  630585 

Unclassified 

AUo  published  in  Duke  Math.  Jour. ,  v.,  32:  239-246, 
June  1965. 


Solutions  to  the  partial  duferentul  equation  of  general- 


■  2  -2 

ized  axially  potential  theory  (GASPT),  '^-4?  +  -4^ 

...Z 

—  0,  k 

y  y 


^X‘  oy- 

0,  may  be  generated  by  a  given  integral 


operator  A,^[f(o)|  maps  analytic  functions  of  the  complex 
varuble  o  onto  solutions  of  the  GASPT  equations  u(x,  y). 


V 
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The  lunction  t(a),  which  is  mapped  onto  u(x,y)  is  called 
the  Aj^-associate  at  u(x,  y).  In  this  paper  certain  inequali¬ 
ties  are  obtained  concerning  entire  and  meromorphic 
GASPT  functions  that  are  independent  of  the  associate 
function.  This  is  done  by  malting  use  of  the  inverse 

operator  Aj^'*. 
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ON  THE  LOCAnC'N  OF  SINGULARITIES  OF  A  CLASS 
OF  ELLIPTIC  PARTIAL  DIFFERENTIAL  EQUATIONS 
IN  FOUR  VARIABLES,  by  R.  P.  Gilbert.  [1965]  [ll]p. 
incl.  refs.  (AF06R-65-2114)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
64-400  and  National  Science  Foundation)  AD  630208 

Unclassified 

Also  published  in  Canad.  Jour.  Math. ,  v.  17;.  676-686, 
1965. 

The  location  of  singularities  is  investigated  fur  solutions 

to  the  elliptic  equation  T  J*]  *  "  +  A(r^)x  + 

^XM^XU  ^ 

C{r^)1>  =>  0,  where  A(r^),  C(r^)  are  entire  functions  of 
the  complex  variable  =  x^  x^^  (u  -  I,  2,  3,  4).  The  pro¬ 
cedure  makes  use  of  an  Int^ral  operator  B^[f]  which 
maps  holomorphic  functions  of  three  complex  variables 
onto  harmonic  functions  of  four  variables.  It  is  estab¬ 
lished  that  certain  functions  H(X),  generated  by  the 
operator  B^]!]  are  regular  provided  that  X  is  not  con¬ 
tained  in  a  given  set  of  Intersections. 
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SINGULARITIES  OF  ANALYTIC  FUNCTIONS  HAVING 
INTEGRAL  REPRESENTATIONS,  WITH  A  REMARK 
ABOUT  THE  ELASTIC  UNITARITY  INTEGRAL,  by  R.  P.. 
Gilbert,  H.  C.  Howard,  and  S.  Aks.  [1965]  [6]p.  incl. 
refs.  (AFOSR-65-2329)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
64-400  and  National  Science  Foundation)  AD  629790 

Unclassified 

Also  published  m  Jour.  Math.  Phys. ,  v.  6:  1157-1162, 
July  1565. - 

In  this  paper  a  survey  is  given  of  some  results  obtained 
recently  concerning  the  singularities  of  holomorphic 
functions  having  integral  representations.  These  re¬ 
sults  are  all  essentially  extensions  or  modifications  of 
those  developed  by  Hadamard  (for  the  proof  of  his 
multiplication  of  singularities  theorem)  to  the  case  of 
several  complex  variables.  In  concluding,  the  authors 
consider  the  connection  between  the  original  Hadamard 
idea  and  the  elastic  unitarity  integral  of  the  quantum 
theory  of  fields.  (Contractor's  abstract) 
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ON  SOLUTIONS  OF  THE  GENERALIZED  AXIALLY 
SYMMETRIC  WAVE  EQUATION  REPRESENTED  BY 
BERGMAN  OPERATORS,  by  R.  P.  Gilbert  and  H.  C. 
Howard.  [1965]  [15]p.  incl.  refs.  (AFOSR-65-2344) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AF06R-64-400,  National  Science  Foun- 
dation^and  Naval  Ordnance  Laboratory)  AD  629792 

Unclassified 


Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 


Also  published  in  Proc..  London  Math.  Soc  ,  v.,  15; 


A  FIXED  POINT  THEOREM  FOR  'IN  THE  LARGE'  AP- 
PLICATKW  OF  THE  CONTRACTION  PRINCIPLE,  by 
S.  C.  ChuandJ.  B.  Diaz.  [1965]  [13]p.  (AF06R-65- 
2235)  (AF  AFOSP.-64-400)  AD  629794  UnclassUied 

Also  published  in  Atti  Accad.  Sci.  Torino,  Classe  Sci. 
Tib.  Mat.  e  l(a(. ,  v.  99;  351-363,  1964-1965. 

In  finding  fixed  points  of  funi-tional  transformations  m 
normed  function  spaces,  one  often  tries  to  apply  the  con¬ 
tracting  mapping  principle.  I  requently  this  may  be 
accomplished  by  suitably  renorralng  the  space  or  modi¬ 
fying  the  class  of  functions.  A  number  of  illustrations  of 
this  technique  are  presented  for  integral  and  functional 
equations. 


Bergman's  integral-operator  method  is  used  to  investi¬ 
gate  solutions  of  the  partial  differential  equation 

^  - ^  +  k^u  -  0.  This  equation  is 

iy2  y  'V 

referred  to  as  the  generalized  axially  symmetric  wave 
equation,  following  Weinstein  who  first  considered  frac' 
tlonal-dimensional  space  in  potential  theory.  One  is 
led  to  consider  this  equation  initially  by  considering 
"monochromatic"  solutions,  U(X:t)  =  U(X)e***'^,  of  the 


(n-2i'+2)-dimenslonal  wave-equation 


^Xj‘ 


2  2 

— ii-  -  y.-  =  0  which  depend  solely  on  the  varubles 

^x„2  ’t2 


x=xi.  y={Jt2 


2. 


The  generalized  axially  sym¬ 


metric  wave  equation  a.  d  the  particular  case  k-0  have 
been  the  object  of  many  investigations,  here,  further 
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properties  of  solutions  to  the  generalized  axially  sym¬ 
metric  wave  ecpiation  with  k  >  0  are  investigated  by  using 
Bergman's  operator  method.  In  particular,  information 
concerning  the  location  of  singularities  and  the  growth 
of  solutions  is  obtamed. 


time.  Included  also  are  results  which  were  obtained  by 
various  modifications  and  extensions  of  the  basic  theory 
of  Intermediate  problems  and  which  have  already  been 
published  in  various  periodicals  and  reports. 
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INTEGRAL  OPERATOR  METHODS  FOR  GENERALIZED 
AXIALLY  SYMMETRIC  POTENTIALS  IN  (n+1)  VARU- 
BLES,  by  R.  P,  Gilbe-t  and  H.  C.  Howard.  [1965] 
[18]p.  incl.  refs.  (AFOSR-66-0200)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-64-400  and  National  Science  Foundation) 

AO  633542  Unclassified 


Also  published  in  Jour.,  Australian  Math.  Soc. ,  v.  5: 


The  integral  operator  method  of  Bergman  is  used  to  in¬ 
vestigate  solutions  of  the  partial  differential  equation 


^u 


^  0,  where 


.2..  , 

Xi2^ 

s  >  -1.  In  particular,  information  coneernmg  the 
growth  and  location  of  singularities  of  solutions  of  the 
partial  differential  equation  is  obtained.  Equations  of 
the  form  (1. 1)  with  s=l,  2. .  .arise  from  the  (n+k+l)-di- 

mensional  Laplace  equation  A  .  .  u  =  0  in  the 
n+k+1 

"axially  symmetric"  coordinates  Xj,  ■  •  ,  o. 


1562 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
hfothematics.  College  Park. 

ANALYTIC  PROPERTIES  OF  THE  ELASTIC  UNITARITY 
INTEGRAL,  by  S.  0.  Aks,  R.  P..  Gilbert,  and  H.  C. 
Howard.  [1965]  [9]p.  incl.  refs.  (AF06R-66-0557) 
(Sponsored  jointly  by  Air  Force  Office  Scientific  Re¬ 
search  under  AF  AF06R-64-400  aral  National  Science 
Foundation)  AD  633543  Unclassified 

Also  published  in  Jour..  Math.  Phys. ,  v.  6:  1626-1634, 
Nov.  1965. 

In  this  paper,  certain  results  concerning  the  singulari¬ 
ties  of  holomorphic  functions  with  integral  representa¬ 
tions  are  used  to  investigate  the  analytic  properties  of 
the  elastic  unitarity  integral  of  the  quantum  theory  ct 
fields.  In  jxirticular,  it  is  shown  that  each  ot  the  Landau 
singularities  of  the  scattering  amplitude  is  an  actual 
singularity.  It  is  also  shown  that  if  the  scattering 
amplitude  is  not  identically  zero  it  must  have  a  natural 
boundary  on  the  unphysical  sheet.. 
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A  COMPLEMENTARY  TRIANGLE  INEOUALITY  IN 
HILBERT  AND  BANACH  SPACES,  by  J.  B.  Diaz  and 
F.  T.  Metcalf.  Jan.  1965,  15p.  (Technical  note  no. 
BN'383)  (AFO6R-66-2096)  (AF  AF06R-64-400) 

Unclassified 


SOME  RESULTS  IN  INTERMEDIATE  PROBLEMS  FOR 
EIGENVALUES,  by  A.  Weinstein.  [1965]|19lp.  incl. 
diagrs.  tables,  refs.  (AFOSR-66-0212)  (AF  AFOSR- 
64-400)  AD  641721  UncUssified 

Also  published  in  Proc.  Internat'l.  Symposium  on  Appl. 
Anal.  Math.  Phys. ,  Cagluri-Sassart  (Italy)  (Sept. 

28-Oct.  4,  1964),  Rome,  Edizioni  Cremonese  [1965] 
218-234. 

Considering  a  completely  continuous  symmetric  ojierator 
T  in  a  Hilbert  space  H,  assume  that  T  is  negative  defi¬ 
nite  so  that  the  eigenvalues  can  be  written  in  increasing 
order;  this  allows  the  eigenvalues  to  be  defined  by  mini¬ 
mum  rather  than  by  maximum  problems.  In  the  numeri¬ 
cal  applications,  T  more  often  is  positive  definite  instead 
of  being  negative.  Usually  the  inverse  operator  is  con¬ 
sidered  which  in  applications  is  a  differential  equation 
with  appropriate  boundary  conditions.  The  problem  of 
upper  bounds  is  considered  as  solved  by  the  Rayleigh- 
Ritz  method;  to  find  lower  bounds,  the  method  of  inter¬ 
mediate  problems  is  used.  Tables  of  some  numerical 
results  (Stained  by  the  method  of  intermediate  problems 
are  presented,  some  of  which  can  be  found  in  the  litera¬ 
ture  and  some  of  which  are  published  here  for  the  first 


Published  in  Proc.  Amer..  Math.  Soc. ,  v.  17:  88-97, 

Feb.  1966. 

If  non-zero  vectors  xj. . .  ,x^  of  a  Hilbert  space  satisfy 
0  r  *  (Re(x^,  a))/ilxjl|  for  a  unit  vector  a,  then 
r(  rj  +•  •  •  ' '  **n  >  equality 

holds  if  and  only  if  xj+'  •  •  *x„  =  r(l  XjIK' ' '  ■^llXjjlIXt.- 

Consequently,  it  is  obtained  that  r('  Xjll-  •  •  !x„ll)^'^"  s 

J  Xj*’  •  •  *Xj^  .  This  is  a  generaliration  of  an  inequality 

c4>tained  by  H.  S.  Will  for  complex  numbers.  The 
authors  give  elementary  proofs  and  obtain  similar  ine¬ 
qualities  for  Banach  spaces.  (Math.  Rev.  abstract) 
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MULTIVALUED  HARMONIC  FUNCTIONS  IN  FOUR 
VARIABLES,  by  R.  P.  Gilbert.  [1965]  19p.  incl.  dUgrs. 
refs.  (Sponsored  Jointly  by  Air  Force  Office  of 
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Sclentllic  Research  under  AF  AF06R-64-400,  and 
Office  cf  Naval  Research)  Unclassified 

Also  published  in  Jour.  D'Anal.  Math. ,  v.  15;  305-323, 

im.  — 

In  the  investigation  of  multivalued  harmonic  functions  of 
4  variables  use  was  made  of  the  theory  of  algebraic  suf- 
faces,  and  of  rational  and  algebraic  functions.  The  fol¬ 
lowing  theorem  was  proved:  If  H(X)  is  a  harmonic  func¬ 
tion  in  4  variables  d^ined  by  integral  representation, 
and  '/2[X]  ~  0  is  a  2-cycle  which  meets  each  I>m[X]  in 
just  2  points,  then  H(X)  has  a  representation  in  terms 
of  Weierstrass  E-functions. 


Also  published  in  AIAA  Jour. ,  v.  3;  617-621,  Apr. 

Toss: 

The  fundamental  equations  of  an  unsteady  3-dlmensional 
laminar  Jet  mixing  of  a  compressible  fluid  are  discussed 
These  equations  are  of  continuity,  motion,  energy,  and 
state;  they  are  simplified  by  introducing  2  stream  func¬ 
tions.  Finally,  the  unsteady  Jet  flow  that  deviates 
slightly  from  an  unsteady  uniform  flow  is  studied  in  de¬ 
tail.  It  was  found  that,  for  arbitrary  3-dimensional  jets, 
the  velocity  and  temperature  distributions  tend  to  be  axi- 
symmetrical  at  large  time-from-start  and  far  down¬ 
stream.  Numerical  examples  are  given.  (Contractor's 
abstract,  modified) 
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A  TRANSFORM  RELATED  TO  THE  POkISON  INTEGRAL 
FOR  A  HALF-PLANE,  by  D.  V.  Widder.  Mar.  1965, 
16p.  (Technical  note  no.  BN-392)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-64-400  and  National  Science  Foundation) 

Unclassified 

Published  in  Duke  Math.  Jour. ,  v..  33:  355-362,  June 

Tm - 


The  author  considers  the  inversion  of  the  integral  trans¬ 
form  f(x)  =  r  *  Mt)[z2  +  t^]"^  dt.  By  a  simple  change  of 
0 

variables  this  can  be  reduced  to  the  Stieltjes  transform. 
It  then  follows  from  a  now  classical  formula  of  the 
author  that  <fl(t)  =  L^f  =  ^i,tf  almost  everywhere 

U  L„  t  =  -8  njJ.Q  (1-9* /4k*).  Here  8  =  t(d/dt).  The 
main  result  of  the  paper  is  that  if  it  happens  that  f(x)  - 


x'“  Eq  I  0  <  X  <  /i,  then  the  inversion  formula 
above  reduces  to  the  following;  o(t)  = 


(-1)^ 


f(x)  =x-“E, 


sin -12- 

• 

1  * 

k=0 

,2k+l  ] 
‘2k>l‘  1 

for 

0  =  •  then  6 

5  • 

*2k‘ 


2  k“0 


A  parallel  formula  holds  when 

I 

aj^x"  ,  p  <x<  (Math.  Rev.  abstract) 
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UNSTEADY  THREE-DIMENSIONAL  LAMINAR  JET  MDC- 
ING  OF  A  COMPRESSIBLE  FLUID,  by  S.  I.  Pal.  [1965] 
[Sip.  incl.  diagrs.  (AF06R-6S-1472)  (AFAFOSR-65- 
141)  AD  622924  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
H,  V.  10:  24,  Jan.  27,  1965. 


NONLINEAR  MECHANICS  OF  UNtVERSAL  PLASMA  IN¬ 
STABILITIES,  by  H.  Lashmsky.,  Aug.  1965  [18]?.  incl. 
illus.  diagrs.  refs.  (Technical  note  no.  BN-411) 
(AF06R-65-1737)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-65-141  and 
Atomic  Energy  Commission)  AD  625033 

Unclassified 

Presented  at  Seventh  Internat'l.  Conf  on  Ionization 
Phenomena,  Belgrade  (Yugoslavia),  Aug.  22-27,  1965. 

Certain  nonlinea’-  mode-competition  phenomena  observed 
in  experiments  on  the  universal  plasma  Instability  in  a 
thermal  plasma  device,  the  P-machine,  are  analyzed  by 
extending  the  usual  phase-plane  methods  of  nonlinear 
mechanics,  the  phase-plane  coordinates  in  this  case  be¬ 
ing  the  mode  energies.  Ion  Landau  damping  of  the  uni¬ 
versal  instability  provides  an  experimental  means  for 
selective  control  of  the  mode  amplitudes.  The  results 
of  mode-competition  experiments  using  this  technique 
are  in  agreement  with  the  theoretical  analysis,  and  the 
relevance  of  the  results  to  similar  phenomena  in  gas 
lasers  and  lumped-parameter  vacuum-tube  circuits  is 
discussed.  (Contractor's  abstract) 


1566 

[Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathenutics,  College  Park] 

PHENOMENA  AROUND  HIGH  SPEED  FLOW,  by  J.  M. 
Burgers  and  S.  I.  Fai.  Final  rept.  Oct.  1,  1964-Sept. 
30,  1965.  Oct.  21,  1965,  lOp.  incl.  refs.  (AF06R- 
65-2004)  (AF  AF06R-65-141)  AD  627262 

Unclassified 

A  review  is  made  of  research  on  the  properties  of  gase 
at  high  temperatures,  the  effects  of  these  properties  in 
high  speed  flows  and  around  bodies,  and  problems  of 
electro-  and  magnetogasdynamlcs.  The  Investigation 
Includes  studies  on  (1)  the  transfer  of  magnetic  lines  of 
force  by  a  gas  flow,  (2)  the  nonequilibrium  effects  on 
energy  transfer  in  a  plasma  Hot  ,  using  the  three-fluid 
theory,  (3)  the  effects  of  radiative  heat  transfer  on  flow 
properties,  (4)  unsteady  laminar  jet  mixing  of  a  com¬ 
pressible  fluid,  (5)  the  density  dependence  of  thermal 
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transport  coefficients,  and  (8)  nonlinear  phenomena  in 
the  universa'  plasma  instability..  Major  experimental 
work  has  consisted  of  the  construction  of  a  thermal- 
plasma  device  (O-machlne)  for  use  in  the  study  of  non¬ 
linear  mechanics  of  distributed  systen  s. 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

OPTICS  OF  THE  INTEGRATING  SCHLIEREN  INSTRU¬ 
MENT,  by  P.  C.  T.  deBoer.,  (19651  [8]p.  Incl.  dUgrs. 
refs.  (AFO6R-65-2052)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AFOSR-65-141] 
and  Office  ol  Naval  Research)  AD  627159 

Unclassified 

Also  [wblished  in  Rev.  Scient.;  Instr. ,  v.  36:  1135-1142, 
Aug.  1965. 

An  analysis  is  presented  of  the  optics  encountered  in  the 
integrating  schleiren  arrangement.  Expressions  were 
developed  for  the  signal  which  will  be  received  on  the 
phototube,  both  for  the  instrumentation  usmg  an  in¬ 
clined  knu'e  edge  and  for  that  with  a  vertical  knife  edge.. 

A  simple  method  is  described  for  calibrating  the  density 
scale;  the  method  Involves  displacing  the  knife  edge  over 
a  known  distance  and  measuring  the  resulting  signal. 

The  influence  of  certain  diffraction  phenomena  on  the 
measurements  is  briefly  discussed,  and  it  Is  concluded 
that  Fresnel  diffraction  occurring  in  the  edges  ol  the 
light  beam  is  one  ol  the  factors  determining  the  resolv¬ 
ing  power.  Another  factoi  important  for  the  resolving 
power  is  the  divergence  of  the  incident  light..  The  ad¬ 
vantage  of  the  vertical  knife  edge  is  the  very  high  sen¬ 
sitivity  which  can  be  obtained.  (Contractor's  abstract, 
modified) 


1570 

M.iryland  'J.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

INVESTIGATION  OF  THE  UNIVERSAL  INSTABILITY  IN 
A  THERMAL  PLASMA  DEVICE  (Q-MACHINE),  by  H. 
Lashinsky.  Sept.  1965  [20]p.  incl.  Ulus,  diagrs.  tables, 
refs.  (Technical  note  no.  BN-4I5)  (AFOSR-65-2053) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-65-141  and  Atomic  Energy 
Commission)  AD  627261  UnclassUled 

Also  published  m  Plasma  Physics  and  Controlled  Nuclear 
Fusion  Research;  Proceedings  of  the  Second  Conf. , 
Culham  (Gt.  Brit.),  (Sept.  6-10,  1965),  Vienna,  Inter- 
lutional  Atomic  Energy  Agency,  v.  !:•  499-514,  1966. 
(Title  varies) 

A  Q-machine  is  used  to  study  the  universal  instability  due 
to  the  joint  effect  of  the  finite  ion  Larmor  radius  and  the 
density  gradient  perpendicular  to  the  magnetic  confining 
field.  A  0- machine  is  well  suited  for  such  an  investiga¬ 
tion  since  it  produces  a  plasma  that  is  essentially  quies¬ 
cent.  The  experimentally  determined  basic  character¬ 
istics  of  the  instability  are  found  to  be  in  good  qualitative 
agreement  with  the  linear  theory  of  the  universal  insta¬ 


bility..  The  effect  of  column  length  on  the  real  jart  of 
the  frequency  and  on  the  imaginary  part  Is  examined. 
The  latter  effect  is  due  to  ion  Landau  damping  and  the 
method  is  excellent  for  studying  the  Landau  damping 
mechanism  itself.  A  number  of  nonlinear  effects  are 
revealed  in  the  experiments,  which  are  analyzed  by  gen¬ 
eralizing  standard  methods  of  nonlinear  mechanics. 


1571 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

NONLINEAR  MODE  INTERACTIONS  IN  UNIVERSAL 
PLASMA  INSTABILITIES,  by  H.  Ushinsky..  [1965]  [3]p. 
incl.  illus.  diagr.,  refs.  (AF06R-65-2054)  (Sponsored 
jointly  by  Air  Force  Offi.ce  of  Scientific  Research  under 
AF  AF06R-65-141  and  Atomic  Energy  Commission) 

AD  627477  UncUssified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
n,  V.  10:  508,  Apr..  28,  1965. 

Also  published  in  Phys.,  Rev..  Ltrs. ,  v.  14:  1064- 
1066,  June  26',  1965. 

By  regarding  the  plasma  column  of  a  thermal  plasma 
device  (P-machine)  as  a  bounded,  spatially  distributed 
oscillator  with  velocity-distributed  constituent  ele¬ 
ments,  the  nonlinear  behavior  of  the  universal  instability 
can  be  analyzed  through  an  extension  of  the  methods  of 
nonlinear  mechanics.  Nonlinear  mode  interactions  are 
considered  in  a  2- mode  system  with  incommensurate 
mode  frequencies.  To  investigate  the  stability  of  simul¬ 
taneous  oscillation  in  2  modes,  the  phase-plane  topology 
methods  of  nonlinear  mechanics  are  used.  In  addition 
it  is  shown  possible  to  set  up  an  experimental  situation 
in  which  only  2  modes  oscillate  by  an  appropriate  ad¬ 
justment  of  the  sheath  conditions  and  the  column  length. 
Results  of  such  a  2-mode  experiment  are  given. 


1572 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

DIVERGENT  TRANSPORT  COEFFICIENTS  AND  THE 
BINARY  COLLISION  EXPANSION,  by  L.  K.  Haines, 

J.  R.  Dorfman,  and  M.  H.  Ernst.  Oct.  1965,  38p. 
incl.  diagrs.  refs.  (Technical  note  no.  BN-419) 
(AFOSR-65-2741)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AF06R-65-141,  Army 
Research  Offici  (Durham),  and  Netherlands  Organiza¬ 
tion  lor  the  Advancement  of  Pure  Research)  AD  631808 

Unclassified 

The  bbiary  collision  expansion  for  the  viscosity  of  a  2- 
diniensional  gas  of  hard  disks  is  discussed.  A  diver¬ 
gence  appears  in  the  first  correction  to  the  Boltzmann 
equation  result..  The  calculations  presented  here  are 
exact  and  free  of  the  difficulties  that  appear  in  the 
earlier  discussion  of  Kawasaki  and  Oppenhelm.  The 
coefficient  of  the  divergence  is  computed  and  found  to  be 
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precisely  the  same  as  that  {ound  by  Sengers  by  an  en¬ 
tirely  diilerent  method.  The  origin  of  the  divergence  is 
shown  to  be  enctly  the  same  as  that  found  by  Oorfman 
and  Cohen.  (Contractor's  abstract) 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
I^thematics,  College  Park. 

FIiJICT.’ONS  AND  INTEGRALS  CONNECTED  WITH 
SOLUTIONS  OF  THE  DIFFUSION  C«  HEAT  FLOW 
EQUATION,  by  J.  M.  Burgers.  May  1965,  96p.  incl. 
alagrs.  (Technical  note  no.  BN-398)  (AFOSR-66-1946) 
(AF  AF06R-65-141)  AO  64044S  Unclassified 

The  paper  contains  an  investigation  of  the  properties  of 
certain  functions  connected  with  solutions  of  the  ordinary 
diffusion  or  heat  How  equation  =  J(^2  q</ay2),  when 

the  function  <!'  must  become  zero  on  a  boundary  cu've  in 
the  X,  y-plane,  the  most  important  case  being  that  where 
the  boundary  curve  la  a  parabola  y  s  x^/2t  (J  and  t  being 
constant  parameters).  In  the  first  part  of  the  paper,  the 
functions  of  Interest  are  defined,  and  various  properties 
of  these  functions  are  derived  from  a  study  of  the  partial 
differential  equation  and  the  behavior  of  its  solutions 
when  the  boundary  curve  is  subjected  to  variations.  In 
the  second  part,  the  boundary  curve  is  always  a  para¬ 
bola.  A  transformation  of  the  field  makes  it  possible  to 
change  this  boundary  into  a  straight  line,  the  differen¬ 
tial  equation  obtaining  a  slightly  more  complicated  form. 
In  the  third  part,  certain  multiple  Integrals  are  evaluated, 
depending  upon  these  functions  defined. 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  f^rk. 

TRANSPORT  COEFFICIENTS  FOR  DENSE  GASES,  by 
J.  R.  Dorfman.  [1965]  [23]p.  incl.  diagrs.  (AFCI6R- 
66-0334)  (AF  AFOSR-66-101S)  AD  030S8B 

Unclassified 

Presented  at  Fourth  Eastern  Theoretical  Physics  Coni. , 
Stony  Boook,  N..  Y. ,  Nov..  26-27,  1965. 

A  convergent  theory  for  the  density  dependence  of  trans¬ 
port  coefficients  for  a  moderately  dense  gas  is  discussed. 
Since  the  terms  in  the  original  density  expansion  depend 
upon  the  dynamics  of  successively  higher  numbers  of 
particles,  one  can  classify  the  divergences  that  appear 
in  terms  of  the  associated  dynamical  events.  The  most 
divergent  terms  are  always  determined  by  sequences  of 
binary  collisions.  The  summation  of  the  most  divergent 
terms  projuces  a  collision  damping  which  keep  the  in¬ 
terval  between  successive  binary  collisions  to  within  a 
few  mean  free  times.  The  resummed  expression  for  the 
viscosity  due  to  Kawasaki  and  Oppenhelm  was  partially 
evaluate.  One  can  say  that  terms  proportional  to 
nd-1  log  n,  where  d  is  the  number  of  dimensions,  appear 
in  the  density  expansion,  however,  the  precise  coeffi¬ 
cients  of  the  logarithm  have  not  yet  been  established. 
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Massachusetts  Inst,  of  Tech. ,  Cambridge., 

THERMAL  EFFECTS  ON  THE  FLUORESCENCE  LIFE¬ 
TIME  AND  SPECTRUM  OF  MgO:V2+,  by  B.  Di  Bartolo 
and  R.  Peccei.  [1965]  [7]p.  incl.  diagrs.  *::ble,  refs. 
(AF06R-65-2774)  (Sponsored  jointly  by  Air  Force  Ma¬ 
terials  Laboratory;  and  Air  Foi  ce  Office  of  Scientific 
Research  under  AF  AF06R-62-317)  AD  629266 

Unclassified 

Also  published  In  Phys.  Rev. ,  v.,  137:  A1770-A1776, 
Mar.  is,  1965. 

2  4 

The  vibronic  spectrum  associated  with  the  ^  ^A2 
2+ 

transition  at  S700A  of  MgOiV  has  been  investigated 
as  a  function  of  temperature.  The  position  and  the 
width  of  the  purely  radiative  (R)  line  associated  with  tnis 
transition  were  measured  from  4  to  460°  K,  and  the  total 
intensity  of  the  fluorescence  spectrum  from  77  to  650"  K. 
At  low  temperatures,  vibrational  satellites  are  observed 
only  on  the  low-energy  side  of  the  pure  electronic  transi¬ 
tion,  corresponding  to  spontaneous  phonon  emission;  at 
higher  temperatures,  they  also  appear  on  the  high-ener¬ 
gy  side,  corresponding  to  phonon  abosrption.  With  in¬ 
creasing  temperature  the  vibronic  bands  become  more 
intense  relative  to  the  pure  electronic  transition,  the 
peaks  broaden,  and  multiphonon  processes  enter  and 
form  a  fluorescence  continuum  extending  from  7000  to 
500A.  The  fluorescence  lifetime  of  the  ^E  level,  which 
is  50  msec  and  nearly  temperature- independent  at  77°K, 
decreases  rapidly  above  200°K  to  0. 03  msec  at  800°K. 
The  enhancement  of  the  transition  probability  of  the  vi¬ 
bronic  bands,  determined  from  the  relative  Increase  in 
the  integrated  area  after  correction  for  the  temperature 
dependence  of  the  absorption  strength,  can  account  for 
the  major  temperature  dependence  of  the  fluorescence 
lifetime,  without  requiring  the  presence  of  any  purely 
nonradlative  transitions.  (Contractor's  abstract) 
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Massachusetts  Inst.'  of  Tech. ,  Cambridge. 

EXPERIMENTAL  ELECTRIC  CURRENT  DISTRIBU¬ 
TIONS  m  MGD  CHANNEL  FLOWS  (Abstract),  by  M.  A. 
Hoffnan.  [1965]  [Ijp.  (Bound  with  AF06R-65- 1266; 

AD  622527)  (AF  AFaSR-W-306)  Unclassified 

Presented  at  Eighth  AF06R  Contractors'  meeting  on 
Ion  and  Plasma  ITopulsion  Research,  Los  Angeles, 
Calif. ,  Apr.,  29-SO,  1965. 

Experimental  investigations  of  the  distribution  of  cur¬ 
rents  to  electrodes  in  linear  MGD  cliannels  have  been 
carried  out.  The  experiments  have  been  performed  with 
2  electrode  configurations:  (1)  continuous  electrodes  and 
(2)  segmented  electrodes.  In  each  case  the  electrodes 
were  finely  subdivided  so  that  the  current  distribution 
to  the  electrodes  could  be  determined.  As  expected, 
current  concentrations  were  measured  at  the  edges  of 
the  electrodes.  However,  the  concentrations  were  less 
pronounced  than  the  current  density  singularities  pre¬ 
dicted  by  theories  assuming  constant  electrode  potential 
(as  well  as  uniform  gas  properties  and  gas  velocity). 
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A  semi- empirical  theory  including  a  current-dependent 
electrode  p^ential  shows  reductions  In  the  current  con¬ 
centrations  similar  to  those  in  the  experiments.  There¬ 
fore  It  appears  that  electrode  and  sheath  voltage  drops 
will  tend  to  limit  the  current  concentrations  on  the  elec¬ 
trodes  in  some  current  ranges.  This  implies  that  opera¬ 
tion  in  the  diffuse  current  mode  without  the  arc  break¬ 
downs  which  would  be  expected  from  the  predicted  cur¬ 
rent  singularities  of  the  constant  electrode  potential 
theory  should  be  possible  in  MOD  generators. 
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Massachusetts  Inst,  of  Tech. ,  Cambridge. 

PROPERTIES  OF  NONEQUILIBRIUM  PLASMA  AT 
LARGE  HALL  PARAMETERS  (Abstract),  by  J.  L. 
Kerrebrock.  [1965]  |11p.  (Bound  with  AFOSR-65- 1266; 
AD  622527)  (AF  AF06R-64;Ti5Sl  UnclassUied 

Presented  at  Eighth  AF06R  Contractors'  meeting  on  Ton 
and  Plasma  Propulsion  Research,  Los  Angeles,  Calif. , 
Apr.  29-30,  1965. 

The  aim  of  this  program  is  to  determine  the  properties 
of  nonequilibrium  plasmas  in  strong  magnetic  fields.  It 
appears  from  the  experiments  conducted  to  date  that  the 
effective  Hall  parameter  and  conductivity  of  the  plasma 
may  deviate  considerably  from  the  values  which  would  be 
expected  for  a  homogeneous  plasma.  Theory  and  the 
present  experiments  both  indicate  that  this  deviation  may 
be  due  to  the  presence  of  wave-like  disturbances  which 
are  amplified  at  large  Hall  parameters.  Measurements 
of  the  root-mean  amplitude  of  the  electrlca  1  fluctuations 
in  the  plasma  show  a  strong  Increase  with  increasing 
Hall  parameter,  while  the  effective  conductivity  and  Hall 
parameter  both  decrease  from  their  expected  values. 

The  measurements  of  Hall  vol'age  have  also  lead  to  a 
direct  determination  of  the  electron  density  in  the  non¬ 
equilibrium  plasma.  From  the  electron  density,  the 
electron  temperature  can  be  Inferred,  and  hence  the 
electronic  energy  loss  rate.  The  loss  rates  so  deter¬ 
mined  agree  reasonably  well  with  those  expected  from 
elastic  collisions  and  resonance  radiation. 
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Massachusetts  Inst,  of  Tech.  [Aeroeiastlc  and  Structures 
Research  Lab.  ]  Cambridge. 

PLASTIC  DEFORMATION  AND  FAILURE  OF  SILVER- 
STEEL  FILAMENTARY  COMPOSITES,  by  H.  R. 
Piehler.  |1965]|5]p.  incl.  illus.  dlagrs.  vAF06R-65- 
0916)  (AF  49(638)775)  AO  616803  UncUsslfied 

Also  published  in  Trans.  Metall.  Soc.  AIME,  v.  233: 

T?nTr,T5in555. 

Continuous  7-  and  19-filament  close-packed  silver- 
steel  filamentary  composites  were  tested  in  tension. 

For  purposes  of  comparison,  the  tensile  behavior  of  the 
composite  was  predicted  from  the  measured  properties 
of  the  individual  components.  It  was  assumed  that  ihe 
axial  strain  is  the  same  in  both  components  and  that  the 
contribution  of  each  component  to  the  composite  flow 
stress  IS  proportional  to  its  volume  fraction.  Good 


agreement  was  obtained  between  the  observed  and  pre¬ 
dicted  tensile  behavior.  However,  the  composite  elon¬ 
gation  at  fracture  was  about  twice  that  observed  when 
the  individual  steel  wires  were  tested  alone.  Compo¬ 
sites  in  which  the  filaments  were  widely  spaced  failed 
by  the  coiisecutive  fracture  of  the  filaments.  In  com¬ 
posite  with  closely  spaced  filaments,  a  composite  in¬ 
stability  preceded  fracture.  These  effects  are  explained 
in  terms  of  a  lateral  restraint  to  the  necking  of  the  fila¬ 
ments  which  develops  in  the  deforming  composite. 
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Massachusetts  Inst,  erf  Tech.  Aeroelastic  and  Structures 
Research  Lab. ,  Cambridge. 

MECHANICAL  BEHAVIOR  OF  COMKSITE  MATERIALS, 
by  J.  W.  Mar  and  L.  A.  Shepart.  Final  summary  rept. 
Sept.  1,  1965,  13p.  (Rept.  no.  94-6)  (AFCieK-65-lB36) 
(AF  49(638)775)  AO  627173  UnclassUied 

This  study  was  conducted  to  develop  an  understanding 
of  the  Interaction  of  stronger  and  more  ductile  phases 
in  determining  the  mechanical  behavior  and  fracture  of 
metallic  composites,  U  was  directed  to  composites  in 
which  the  strong  phase  constituted  the  major  volume 
fracture.  The  following  aspects  were  particularly  em¬ 
phasized;  (1)  the  relationship  of  the  properties  of  indi¬ 
vidual  pliases  to  their  behavior  in  a  composite;  (2)  the 
effect  of  the  shape,  size  and  volume  fraction,  distribu¬ 
tion,  and  spacing  of  the  phases  upon  the  properties;  and 
(3)  the  thermodynamic  properties,  i.  e. ,  phase  rela¬ 
tionships  solubilities,  and  interfacial  tensions  of  the 
composites. 
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Massachusetts  Inst.,  of  Tech.  Aerophysics  Lab. , 
Cambridge. 

EKRERIMENTAL  INVESTIGATION  OF  THERMAL  DIF¬ 
FUSION  EFFECTS  IN  I  .»MINAR  AND  TURBULENT 
SHEAR  FLOW,  by  H.  Thomann  anci  J.  R.  Baron.  [1965) 
|13]p.  incl.  illuc.  dlagrs.  (AF06R-65-1151) 

(AF  AFO6R-62-407)  AD  618575  UncUsslfied 

Also  published  in  Internat'l.  Jour.  Heat  and  Mass 
Transfer,  v..~5r^35-466.  Mar.  1965. 

An  experimental  investigation  was  conducted  to  deter¬ 
mine  the  order  of  magnitude  of  thermal  dUfusion  across 
a  Ummar  and  a  turbulent  shear  Uyer.  A  short  length 
of  a  cooled  free  jet  was  passed  through  stationary  gas 
and  subsequently  recaptured  into  a  continuous  circuUt- 
ing  system.  Various  mixtures  of  helium  and  nitrogen 
were  investigated.  With  temperatures  of  78° K  in  the 
jet  and  310'  K  in  the  surrounding  chamber,  steady-state 
helium  concentrations  in  the  Uminar  jet  were  as  much 
as  TS'  smaller  than  in  the  surroundings.  The  experi¬ 
mental  results  are  in  good  agreement  with  a  simplified 
analysis.  With  a  turbulent  shear  Uyer  between  the  jet 
and  surroundings,  the  helium  concentration  inside  the 
jet  increases  to  within  0.  1%  higher  than  the  chamber 
level.  The  thermal  diffusion  ratio  (i.  e.  thermal  to 
mass  concentration  diffusion  coefficients)  in  the  turbu¬ 
lent  shear  layer  was  thus  at  least  2  orders  of  magnitude 
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smaller  than  in  the  laminar  case  and  of  opposite  slgu. 

It  is  suggested  that  similar  separation  ellects  are  to  be 
expected  lor  other  steady  Hows  with  closed  streamlines, 
such  as  base  Hows  and  llows  past  cavities.  (Contractor's 
abstract) 


1581 

Massachusetts  Inst,  ol  Tech.  Aerophysics  Lab. , 

Cambridge. 

EXPERIMENTS  ON  BLUNT  BODY  FLOWS  WITH  CEN¬ 
TRAL  INJECTION,  by  A.  F.  GoUnick,  Jr..  May  1965, 
68p.  incl.  Ulus,  diagrs.  tables,  refs.  (Technical  rept.. 
no.  105)  (AFOSR-65-1149)  (AF  AFOSR-64-641) 

AO  621525  UnclassUied 

Blunt  nosed  models  incorporating  axisymmetric  con¬ 
toured  injection  nozzles  were  tested  at  Mach  numbers  of 
7. 46  and  4. 80.  Nozzle  contours  were  computed  b'’  means 
of  an  invlsctd,  incompressible  analysis  and  designed  to 
generate  hemispherical  and  ellip.suidal  interfaces  between 
the  injectant  and  external  flow  fields.  Shock  and  inter¬ 
face  displacement  measuren'ents  were  in  substantial 
agreement  with  earlier  data,  provided  a  consistent  defi¬ 
nition  of  injection  mass  flow  rate  was  used.  Injection 
produced  substantial  reductions  in  equilibrium  surface 
temperatures.  Helium  proved  to  be  a  more  effective  in- 
Jecunt  in  this  respect  tton  air..  In  the  hypersonic  range, 
Mach  number  appeared  to  have  no  effect  on  the  results. 

It  appeared  that  in  most  cases  the  injectant  .separated 
from  the  nozzle  near  the  throat,  producing  considerable 
mixing  within  the  injection  cap,  accompanied  by  unsteadi¬ 
ness  and  asymmetry  of  the  bow  shock  and  interlace.  It 
was  found  that  separation  data  could  be  correlated  on  ti.? 
basis  ol  a  previously  developed  throat  flow  rate  parame¬ 
ter  and  that  separation  could  be  successfully  postponed 
by  increasing  the  throat  area.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Aerophysics  iJib. , 
Cambridge. 

RADIATION  COUPLED  WEDGE  FLOW  USING  METHOD 
OF  INTEGRAL  RELATIONS,  by  M.  C.  Jischke.  Apr. 
1965,  34p.  incl.  diagrs.  table,  refs.  (Technical  rept. 
no.  112)  (AF06R-65-1727)  (AF  AFOSH-64-641) 

AO  624554  Unclassified 

The  radiation  coupled  supersonic  flow  past  a  wedge  or 
cone  is  formulated  using  the  first  approximation  of  the 
method  of  integral  relations.  Solutions  obtained  for 
wedge  flow  of  an  optically  thin,  i.  e. ,  nonabsorbiiig,  gas 
indicate  a  temperature  decrease  and  density  Increase 
along  the  surface  with  a  corresponding  shock  wave  decay. 
Radiation  effects  on  velocity  and  pressure  are  relatively 
small.  Anomalous  behavior  of  the  transparent  gas  far 
downstream  of  the  leading  edge  suggests  a  criterion  for 
estimating  the  region  of  validity  for  the  optically  thin 
gas  approximation.  (Contractor's  abstract) 
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Massachusetts  Inst.,  of  Tech.  Aerophysics  Lab. , 
Cambridge. 

HIGH  SPEED  VISCOUS,  REACTING  A"®  RADIATING 
FLOWS,  by  J.  R.  Baron.  Final  rept.  Nov.  1965,  31p. 
inch  diagrs.  refs.  (Technical  rept.  no.  127)  (AF06R- 
€5-2713)  (AF  AFOSR-64-641)  AD  628233 

Unclassified 

A  description  is  given  of  investir,ations  conducted  dur¬ 
ing  this  project.  Some  of  the  work  has  already  been  re¬ 
ported  and  is  not  discussed  in  t  etail  except  where  publi¬ 
cation  is  pending.  Major  emphasis  is  on  work  in  prog¬ 
ress  tc  indicate  present  status.  The  ovrxall  objective 
wis  a  consideration  of  real  gas  and  real  fluid  flows,  the 
n-.ajori'y  being  analytical  in  nature.  The  individual 
s  udies  fall  within  the  general  groupings  of  iion.^quilib- 
1  ium  fiiw,  radiation  coupled  flow,  boundary  layer  flow, 

1  hear  .ayer  liow,  and  injection  flow.. 
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Massachjsetts  Inst  ut  Tech.  Aerophysics  Lab. , 
Cambrlige., 

RADIATION  EFFECTS  IN  THE  STAGNATION  REGION 
BOUNDARY  LAYER,  by  J.  .Shwartz.  'Jov.  1965,  47p. 
inch  diagrs.  tables,  rets.  (Tecnnicai  rept.  no.  119) 
(AFOSR-6fi- 01291  tAF  AFOSR-e4-641>,  AD  628547 

Unclassified 

The  ladiation  ccwpled  b  junci3''v  layer  ol  an  emitting  and 
absorbing  gas  »i  the  stagi  ..lon  rt'gioii  of  a  blunt  body  is 
considerM.  Soluticns  arc  obtained  for  a  wldvt  range  of 
optical  thicknesses  and  radiation  intensities,  including 
the  radiative  effects  of  the  adjc.r.liig  shock  layer.;  The 
solutions  Indicate  the  decrease  in  temperatures,  their 
gradients,  aid  the  related  conductive  heat  transfer  to 
the  wall  as  weii  a.s  the  net  radiant  energy  contribution. 
The  results  are  shown  lor  s  range  ol  opiir,al  thicknesses 
from  thin  (o  piieclively  thick,  with  the  major  effects  of 
radiation  found  to  exnst  for  the  former  exireme.,  (Con- 
iraclcir's  abstract) 
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Massachusetts  Inst,  of  Tech.  Aerophysics  I.ab. ,, 
Cambridge. 

AXISYMMETRIC,  LAMINAR,  BINARY  SHEAR  LAYER 
WITH  THERMAL  DIFFUSION  AND  DIFFUSION-THERMO 
EFFECTS,  by  K.  Y.  Cluen.  |i965l|7lp.  incl.  diagrs. 
(AFOSR-66-0570)  (AF  AFOSR-64-641)  AD  631154 

Unclassified 

Also  jxiblished  in  Internat'l.  Jour.  Heat  and  Mass 
Transfer;  v,  8^507-1513,  1965, 

Consideration  is  given  to  the  thermal  separation  of  com¬ 
ponents  across  the  shear  layer  between  a  cold  jet  mix¬ 
ture  (of  helium  and  nitrogen)  and  a  hot  ambient  gas,  both 
initially  at  the  same  concentration  levels.  An  asymp¬ 
totic  steady  state  solution  is  obtained  assuming  the  layer 
to  be  thin  relative  to  the  jet  radius.  As  a  consequence  of 
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small  inhomogenetty  the  momentum  equation  may  be  de¬ 
coupled  from  energy  considerations  and  a  priori  knovni 
velocity  profiles  result  with  the  customary  assumption  of 
constant  product  of  density  and  viscosity..  Serative  in¬ 
tegration  of  the  concentration  and  energy  relations  is 
completed  on  the  basis  (rf  the  steady  state  condition  of 
zero  mass  transport  across  the  dividing  streamline  using 
similarity  co-ordinates.  Reasonable  agreement  with 
available  experimental  data  results  from  use  of  the  modi¬ 
fied  hard  s{^ere  model  for  the  thermal  diffusion  ratio. 
(Contractor’s  abstract) 


1586 

Massachusetts  Inst.'  of  Tech.  Center  for  Internatioiul 
Studies,  Cambridge. 

RADIO  AND  TELEVISION  IN  THE  SOVIET  UNION,  by 
F.  G.  Durham.  June  196S,  122p.  Incl.  illis.  diagrs. 
refs.  (Rept.  no.  C/64-10)  (AF06R-67-0955)  (Spon¬ 
sored  jointly  by  Advanced  Research  Projects  Agency;, 
and  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)1237)  AO  6S1SS6  UnclassUied 

This  paper  can  be  divided  i, '  6  major  sections.  The 
first  one  deals  with  the  broadcasting  network  within  the 
Soviet  Union.  Here  the  author  discusses  radiobroad¬ 
casting,  broadcasting  stations,  television  broadcasting, 
number  of  television  stations,  and  radio  and  television 
in  rural  localities.  The  next  section  covers  production 
and  repair  of  radio  and  television  sets  and  also  covers 
future  radio  and  television  sets  and  subscription  fees. 
The  third  section  treats  the  Administration  of  Soviet 
Radio  and  Television-the  structural  apparatus  of  the 
Broadcasting  Administration  and  its  functions.  In  the 
fourth  chapter,  the  author  discusses  programs  and  hours 
of  radio  and  television  broadcasting.  Here  the  author 
also  goes  into  educational  TV  in  the  USSR,  radio  and 
television  in  Dnepropetrovsk,  Ukrainian  ^R,  and  re¬ 
cording  of  broadcasts.  The  fifth  section  pertains  to 
Ihtervislon  which  is  the  central  network  connecting  the 
television  broadcasting  systems  of  the  major  socialist 
countries.  In  the  final  section,  the  author  studies  the 
size  of  the  audience,  the  nature  of  the  audience,  and 
audience  feedback  and  listening  behavior.. 
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Massachusetts  Inst,  of  Tech.  Center  for  International 
Studies,  Cambridge. 

AMATEUR  RADIO  OPERATION  IN  THE  SOVIET  UNION, 
by  F.  G.  Durham.  June  1965,  71p.  incl.  illus.  diagr. 
refs.  (Rept.  no.  C/64-10A)  (AFO6R-67-0956)  (Spon¬ 
sored  jointly  by  Advanced  Research  Projects  Agency;, 
and  Air  Force  Office  of  Scientific  Research  under 
|AF  49'638)I237))  AD  651559  UncUssified 

A  study  was  made  of  amateur  radio  operation  in  the 
Soviet  Union.  The  importance  of  amateur  radio  activity 
in  Soviet  society  is  shown.  The  reader  learns  about  the 
Administration  of  Soviet  Amateur  Radio  Activity,  and 
RADIO,  the  official  journal  of  Soviet  amateur  radio  ac¬ 
tivity.  This  leads  to  a  discussion  on  the  amateur  radio 
operator  and  his  technical  training,  call  signs,  and  fre¬ 
quency  allocations.  A  discussion  is  given  of  the  types 


of  amateur  communications  being  encouraged  in  the 
Soviet  Union  such  as  short  wave,  vhf,  and  uhf,  and 
single-sideband  communications.  Contests,  titles  and 
awards  for  Soviet  amateur  radio  operators  are  noted. 
Other  topics  discussed  include  participation  of  amateur 
radio  operators  in  such  activities  as  tracking  artificial 
earth  satellites;  the  military  significance  of  radio  ama¬ 
teurism  in  the  Soviet  Union;  radio  equipment,  exhibi¬ 
tions  of  amateur  built  equipment,  ai^  foreign  contacts 
of  Soviet  amateur  radio  operators. 
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Massachusetts  Inst,  of  Tech,  Center  for  International 
Studies,  Cambridge. 

NEWS  BROADCASTING  ON  SOVIET  RADIO  AND  TELE¬ 
VISION,  by  F.,  G.  Durham.  June  1965,  63p.  incl. 
diagrs.  tables,  refs.  (Rept.  no.  C/64-lOb)  (AF06R-67- 
0957)  (Sponsored  jointly  by  Advanced  Research  Proj¬ 
ects  Agency;  and  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)1237)  AD  651568  Unctessifled 

The  paper  specifically  deals  with  news  broadcasting  on 
Soviet  radio  and  television.  B  begins  by  discussing  the 
Soviet  conception  of  the  functional  role  ol  broadcasting 
media  and  news.  It  emphasize"  what  extreme  im¬ 
portance  is  the  position  which  mCWs  broadcasting  occu¬ 
pies  in  the  process  of  informing  the  individual  Soviet 
citizen.  This  leads  into  a  study  of  radio  news  broadcast¬ 
ing.  The  first  part  of  this  section  deals  with  the  me- 
cherics  of  news  broadcasting  in  the  Sbviet  Union.  The 
reader  learns  about  schedules,  planning,  the  news¬ 
gathering  apparatus,  and  party  influence.  In  the  next 
section  it  turns  to  a  study  of  the  content  of  the  news 
broadcasts;  into  their  characteristics,  fo''ms,  and  the 
different  types  of  news.  After  this  it  discusses  televi¬ 
sion  news  broadcasting;  on  times  of  broadcasts,  forms 
of  news  broadcasts  on  television  and  the  preparation  of 
news  for  television. 


1589 

Massachusetts  Inst,  of  Tech.  Center  for  International 
Studies,  Cambridge. 

THE  F  M  INDUSTRY  IN  COMMUNIST  CHINA,  by 
A.  P.,  L  Liu.  July  1,  1965,  92p.  incl.  diagr.  tables, 
retc.-  (Rept.  no.  C/65-5)  (AFO8R-67-0959)  (Sponsored 
jointly  by  Advanced  Research  Projects  Agency;  and  Air 
Force  Office  of  Scientific  Research  imder  AF  49(638)- 
1237)  AD  65)567  Unclassified 

The  monograph  deals  with  the  development  of  a  central¬ 
ized  movie  industry  in  Communist  China.  A  brief  review 
is  given  of  the  state  of  movie  Irulustry  in  pre-Commurist 
China.  Then  a  detailed  description  ol  the  Communist 
nationalization  of  the  movie  industry  is  given.  A  net¬ 
work  of  movie  showing  was  quickly  established  under  the 
Communii  leadership.  Movie  attendance  went  up  slow¬ 
ly  over  the  years  but  most  of  the  growth  was  due  to  or- 
ganizatiwial  effort  rather  than  voluntary  attendance. 

The  Communists  selectively  Imported  and  censored  for¬ 
eign  films.  As  to  the  domestic  film  industry  the  regime 
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■till  (aces  the  problem  of  producing  an  adequate  num¬ 
ber  of  high-quality  feature  films.  The  problem  of  pro¬ 
ducing  films  appealing  to  the  p^vnntry  is  especially 
serious. 


1S90 

Massachusetts  Inst,  of  Tech.  Cente*-  for  International 
Studies,  Cambridge'. 

CHDfBBE  ATTITUDINAL  REACTIONS  TO  FORCED 
COMPUANCE:  A  CROSS-CULTURAL  EXPERIMENT  IN 
THE  THEORY  OF  COGNITIVE  DISSONANCE,  by  P. 
Hiniker.  May  196S,  66p.  Incl.  tables,  refs.  (Rept.  no. 
C/85-18)  (AFOBR-67-0969)  (Sponsored  jointly  by  Ad¬ 
vanced  Research  Projects  Agency;  and  Air  Force  Office 
of  ScientUlc  Research  under  AF  49(638)1237)  AD  651566 

Unclassified 

This  paper  is  a  report  of  experimental  research  on  Chi¬ 
nese  psychological  reactions  to  forced  compliance  con¬ 
ducted  by  the  author  in  Hong  Kong  between  the  months  ol 
January  and  October  1964.  It  represents  an  attempt  to 
provide  empirical  answers  to  the  questions  posed  by  2 
mutually  contradictory  theories  pertinent  to  Chinese  re¬ 
actions  in  a  forced  compliance  situation,  viz.  the  Theory 
of  Cognitive  Dissonance  and  a  Characterological  Theory 
about  Chinese  behavior.  The  former  is  about  the  ten¬ 
dency  of  people  to  maintain  consistency  between  their 
cognitions,  evaluations,  and  behaviors  and  how  people 
react  once  this  consistency  is  disrupted.  The  latter  is 
about  the  behavior  characteristics  of  Chinese  resulting 
from  their  culture  of  Confucianism.  The  author  finds 
that  the  experiment  supports  the  Characterological 
Theory  in  general,  but  only  part  of  the  Dissonance 
Theory  is  supported.  For  example,  for  the  Chinese  and 
American  subjects  alike.  Increased  Inducement  produces 
increased  compliance.  But  unlike  that  of  the  American 
subjects,  the  internalized  attitudes  of  the  Chinese  were 
affected  neither  by  Increased  Inducement  nor  by  conse¬ 
quent  increased  compliance.  However  the  author  does 
not  conclude  that  this  experiment  has  large  implications 
for  dissonance  theory  as  a  whole  but  he  does  contend 
that  the  experiment  has  direct  implications  for  the  cross- 
cuUural  applicability  of  dissonance  due  to  forced  com¬ 
pliance. 
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Massachusetts  Inst,  of  Tech.  Center  for  International 
Studies,  Cambridge. 

THE  USE  OF  TRADITIONAL  MEDIA  FOR  MODERNIZA¬ 
TION  IN  COMMUNIST  CHINA,  by  A.  P.  L.  Liu.  Oct. 

1965,  96p.  incl.  Ulus,  diagr.  tables,  refs.  (Rept..  no. 
C/65-24)  (AFO6R-67-0961)  (Sponsored  jointly  by  Ad¬ 
vanced  Research  Projects  Agency;  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)1237)  AD  651558 

Unclassified 

This  is  a  very  general  description  of  how  the  Chinese 
Communist  Government  reforms  4  traditional  enter 
talnment  media  (or  the  purpose  of  Communist  propagan¬ 
da.  However,  the  author  also  discusses  the  general 
pattern  of  grass-root  communication  in  traditional  China 
i.n  order  to  provide  a  historical  perspective  of  the  paper. 
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The  Communists  made  several  serious  efforts  to  re¬ 
form  the  traditional  theater  but  ended  up  in  unsatisfac¬ 
tory  results.  Then  the  regime  turned  to  the  traditional 
art  of  story-telling  and  poems.  To  complement  that, 
the  regime  also  organized  people  for  collective  singing. 
The  ironic  result,  as  the  author  points  out,  is  that  the 
regime  meant  to  exploit  the  effectiveness  of  these  me¬ 
dia  as  traditionaUy  being  "people's  art"  but  the  regime's 
exploitation  destroys  this  unique  quality  of  "people's 
art". 
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Massachusetts  Inst,  of  Tech.  Center  for  International 
Studies,  Cambridge. 

BOOK  PUBLISHING  IN  COMMUNIST  CHINA,  by  A.  P.. 
L.  Liu.  Oct.  1965,  92p.  incl.  diagr.  tables,  refs. 
(Rept.  no.  C/65-25)  (AFOSR-67-0962)  (Sponsored 
jointly  by  Advanceo  Research  Projects  Agency;  and  Air 
Force  Office  of  ScientUic  Research  under  AF  49(638)- 
1237)  AD  651563  Unclassified 

This  is  a  general  study  of  the  organization  of  the  book 
publishing  industry  in  Communist  China..  First  the 
paper  review*!  briefly  the  private  industry  of  publishing 
in  pre-Commumst  China.  Next  the  Communist  na- 
tionaiization  of  the  publishing  enterprise  is  described. 
Then  the  author  discusses  the  publishings  of  the  fol¬ 
lowing  categories  of  books:  works  of  Mao  Tse-tung  and 
other  Chinese  Communist  leaders,  belles  lettres  (mod¬ 
ern  and  classical),  history  and  economics,  science  and 
technology,  dictionaries,  popular  reading  materials, 
children's  readers  and  specially  designed  books  for  the 
minority  races  in  China.  The  author  also  discusses 
briefly  China's  translation  of  books  from  foreign  coun¬ 
tries,  especially  the  Soviet  Union  and  China's  export  of 
books  to  foreign  lands.  Finally  the  author  discusses 
the  general  reading  preferences  among  the  Chinese  pub¬ 
lic  today  and  notes  the  popularity  of  classical  literature. 
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[Massachusetts  Inst.-  of  Tech.  Computation  Center, 
Cambridge] 

RATIONAL  APPROXIMATIONS  ON  FINITE  POINT  SETS, 
by  P.  Fox,  A.  A.  Goldstein,  and  G.  Lastman.  [lllp. 
incl.  tables.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-62-348  and  Gen¬ 
eral  Motors  Research  Laboratories)  Unclassified 

Published  in  Approximation  of  Functions,  Proc.  of  the 
[Eighth)  Symposium,  General  Motoi  s  Research  Labora¬ 
tories,  Warren,  Mich. ,  (Aug.  31-Sept.  2,  1964),  ed. 
by  H.  L.  Garabedian.  Amsterdam,  Elsevier,  1965, 
p.  57-67. 

Two  new  algorithms  are  described  for  rational  Cebysev 
approximation  on  finite  point  sets.  It  is  assumed  that 
both  numerator  and  denominator  depend  linearly  on  the 
free  coefficienl.s.  These  algorithms  differ  from  those 
previously  given  for  the  same  problem  in  that  they  termi¬ 
nate  in  a  fiiUte  number  of  cycles.  The  rational  approxi¬ 
mation  obtained  is  constrained  in  the  sense  that  the  de¬ 
nominator  is  bounded  below  by,  say,  6  >  0.  With  a 
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•mall  additional  effort  other  linear  equalities  can  be  im¬ 
posed  as  additional  constraints.  Tc  implement  the  algo¬ 
rithms,  a  method  lor  solving  systems  of  linear  mequali- 
ties  is  required.  (Math.  Rev.,  abstract) 
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Massachusetts  Inst,  of  Tech.  [Computation  Center] 
Cambridge. 

THE  NUMERICAL  SOLUTION  OF  BOUNDARY  VALUE 
PROBLEMS,  by  J.  W..  Lucey.  May  14,  1965,  114p. 
incL  diagrs.  tables,  refs.  (AF06R-65-1279) 

(A.  AF06R-63-341)  AD  621201  Unclassified 

The  marchout  method  is  extended  to  the  numerical  solu¬ 
tion  of  second  order  2-dimensional  inhomogeneous  prob¬ 
lems  and  the  one  velocity  neutron  transport  equation. 

In  the  method  the  solution  is  expanded  in  a  full  set  of 
vectors  which  are  used  in  an  unstable  difference  equa¬ 
tion.  The  error  growth  is  controlled,  however,  by 
periodic  matrix  transformations  which  insure  tlie  com¬ 
pleteness  of  the  vector  set..  The  error  in  the  solution  is 
determined  bv  the  frequency  of  these  transformations 
a.nd  may  be  preset.  The  method  has  its  greatest  advan¬ 
tage  in  relation  to  the  computational  speed  of  conventional 
methods  in  elongated  meshes,  such  as  multigroup  diffu¬ 
sion  calculations  or  low  order  discrete  ordinate  or  P., 

N 

calculations  with  many  spatal  mesh  points.  (Contrac¬ 
tor's  abstract) 
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THE  INTERIOR  ELASTIC  STRESS  FIELD  IN  A  CON¬ 
TINUOUS  CLOSE-PACKED  FILAMENTARY  COM¬ 
POSITE  MATERIAL  UNDER  UNIAXIAL  TENSION,  by 
H.  R.  Piehler.,  June  1965,  33p.  incl.  diagrs.  tables, 
refs.  (Technical  rept.  no.  132-1)  (AFOSR-65-1426) 

(AF  49(638)1463)  AD  624572  Unclassified 

Using  symmetry  arguments,  boundary  conditions  are 
established  which  must  hold  on  the  lines  of  symmetry 
between  neighboring  filaments  in  an  oriented  filamen¬ 
tary  composite.  These  conditions  serve  to  set  the 
problem  as  a  special  case  of  the  mixed  boundary  value 
problem  of  elasticity..  The  composite  is  assumed  to 
deform  such  that  the  normal  strains  in  the  direction  o' 
the  filament  axes  are  the  same  in  both  media..  The 
equations  of  elasticity  are  then  solved  in  polar  coordi¬ 
nates  so  that  the  solution  has  the  appropriate  sixfold 
■symmetry.  The  in-plane  stresses  are  vanishingly 
nail  for  the  epoxy-fiberglass  composite.  For  the 
Sliver-Steel  composite,  the  in-plane  stresses  reach 
about  3%  of  the  average  axial  stress.  When  the  fila¬ 
ments  are  close  together,  the  periodic  portions  of  the 
stress  field  are  most  important.  As  the  filaments  are 
more  widely  spaced,  the  stress  field  becomes  more 
circularly  symmettic.  The  phasing  of  the  stress  field 
IS  such  that  the  radial  stress  is  compressive  at  the 
point  where  the  filaments  are  closest  together  and  tensile 
at  the  point  where  the  filaments  are  farthest  apart.  In 


all  cases,  the  composite  Young's  modulus  varies 
linearly  with  filament  fraction.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Dept,  of  Aeronautics  and 
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THE  OPERATION  OF  BRITTLE  FRACTURE  MECHA¬ 
NISMS  IN  DUCTILE  METAL  COMPOSITES,  'oy  J.  P. 
Kershaw  and  L.  A.  Shepard.  Dec.  1965,  17p.  incL 
illus.  diagrs.  refs.  fRept.  no.  ASRL  TR  132-3) 
(AF06R-66-1669)  (AF  49(638)1463)  AD  638621 

Unclassified 

Experiments  with  W-Fe-NS  and  Fe-Ag  composites  are 
described.  The  former  corisists  of  continuously  bonded 
rounded  tungsten  grains  in  a  FCC  solid  solution  matrix 
of  W-Fe-Ni,  while  the  latter  consists  of  a  regular  grain 
structure  with  silver  dispersed  in  the  grain  boundaries 
and  through  the  grains.  Griffith  cracks,  concentrated 
slip,  and  the  effects  of  twin  intersection  in  these  com¬ 
posites  are  described.  It  is  concluded  that  the  softer 
matrix  phase  provides  a  mechanism  whereby  the  stress 
concentrations  in  the  harder  phase  are  relieved,  thus 
leading  to  ductile  behavior  of  the  composite.  (Contrac¬ 
tor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Dept.,  cf  Aeronautics  and 
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EFFECT  OF  TUNGSTEN  COMPOSITION  ON  THE  ME¬ 
CHANICAL  PROPERTIES  ON  THE  W-Ni-Fe  HEAVY 
ALLOY,  by  J.  W.  O'Neil  and  P  N.  Salyer.  Dec.  1965, 
30p,  incl.  illus.  diagrs.  tables,  refs.  (Rept.  no. 

ASRL  TR  132-2)  (AF06R-68-1670)  (AF  49(638)1463) 
AO  638620  Unclassified 

The  ductility  and  strength  of  W-Ni-Fe  composites  over 
a  wide  range  of  volume  %  W  was  investigated  at  room 
temperatures.  A  series  of  composites  was  prepared 
(40%  W  to  95%  W),  sintered  in  the  presence  of  (he  liquid 
phase  and  tested  in  tension.  The  snurces  cf  strength 
and  ductility  of  the  W-Ni-Fe  composite  was  determined 
as  related  to  the  measured  dihedral  angle,  mean  parti¬ 
cle  diameter,  tungsten  mean  free  path,  tungsten  con- 
.;>gaity  and  volume  %  W..  Similar  stress-strain  curves 
v.-ere  obtauied  for  all  specimens  tested  which  showed 
liquid  phase  sintered  microstructure.  These  test  re¬ 
sults  indicate  that  the  volume  %  has  very  little  effect 
upon  the  composite  strength.  For  W-Ni-Fe  composites 
where  the  tungsten  mean  free  path  is  greater  than  the 
measured  particle  diameter  (approximately  85%  to  96% 
W),  the  maximum  strain  and  maximum  stress  at  neck¬ 
ing  dropped  off  rapidly.  (Contractor's  abstract) 
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THEORETICAL  CONSIDERATIONS  OF  PANEL  FLUT¬ 
TER  AT  HIGH  SUPERSONIC  MACH  NUMBERS,  by  J, 
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Dugutidji.  Aug.  1965,  Tip.  incl.  diagrs.  refs.  (Rept.- 
no.  ASRLTR  134-1)  (AFOSR-65-1907)  (AF  49(638)- 
1528)  AD  624995  Unclassified 

The  general  characteristics  of  panel  flutter  at  high  super 
sonic  Mach  numbers  are  examined  theoretically.  Linear 
plate  theory  and  2-dimensional  first  order  aeri^ynamics 
are  used.  The  report  attempts  to  clarify  the  important 
role  of  damping,  the  relationship  between  travei.ng  and 
standing  wave  theoru  of  panel  flutter,  and  the  effects 
of  edge  conditions.  The  solution  procedures  and  general 
mathemafical  behavior  may  be  of  interest  in  other  sta¬ 
bility  proliiems  characterized  by  the  appearance  of  com¬ 
plex  eigenvalues.  (Contractor's  abstract) 
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THE  FLUTTER  OF  AN  INFINITELY  LONG  CYLINDRI¬ 
CAL  SHELL,  by  E.  H.  Dowell.  Jan.  1965,  67p.  incl. 
diagrs.  refs.  (Rept.  no.  ASRLTR  112-3)  (AFOSR-65- 
0639)  (AF  AFOSR-62-363)  AD  616321  Unclassified 

The  aeroclastic  stability  of  an  infinitely  long,  isotropic 
cylinder  with  the  outer  surface  exposed  to  an  inviscid 
flow  IS  re-examined.  The  cylinder  behavior  is  de¬ 
scribed  by  the  shell  equations  of  Goldenvieser,.  while 
the  aerodynamic  forces  are  described  by  the  classical 
linearized  potential  theory.  For  a  cylinder  whose  length 
is  long  compared  to  the  critical  wavelength,  the  model 
presented  should  adequately  describe  the  stabili.y  bound¬ 
ary.  Rather  extensive  numerical  results  for  flutter  ve¬ 
locity  and  dynamic  pressure  indicate  the  effects  of  Mach 
number,  thickness,  and  density.  An  important  conse¬ 
quence  of  the  study  is  the  indication  that  the  aerody¬ 
namic  loading  on  the  cylinder  is  of  the  "slender  body" 
type  when  the  axial  wavelength  is  largv  compared  to  the 
circumferential  wavelength  It  may  be  expected  that  a 
similar  result  will  hold  for  cylinders  of  finite  length. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Teen.  [Dept,  of  Aeronautics  and 
Astronautics]  Cambridge. 

VIBRATIONS  OF  FREELY-SUPPORTED  ORTHOTROPIC 
CYLINDRICAL  SHELLS  UNDER  INTERNAL  PRESSURE, 
by  P.  R.  DiGiovanm  and  J.  Dugundji.  Feb.  1965,  70p. 
incl.  diagrs.  tables,  refs.  (Rept.  no.  ASRLTR  112-4) 
(AFOSR-65-0640)  (AF  AFOSR-62-3631  AD  617269 

Unclassified 

The  imiuence  of  orthotropicity  and  internal  pressure  on 
the  natural  frequencies  of  a  thin  cylindrical  shell  whose 
ends  are  freely  supported  is  found  using  the  shell  equ.i- 
tions  of  Washizu.  Other  co.mmon  shell  tneories  are  also 
presented.  Calculations  are  performed  for  4  constant 
thickness  orthotropic  cylinders,  2  stiffened  cylinders,, 
and  a  basic  isotropic  cylinder.  For  these  calcuUtions, 
only  the  special  c.ises  of  axial  and  circumferential  stif¬ 
fening  were  considered  It  is  noted  tiut  there  is  a  dif¬ 
ference  in  the  behavior  of  the  frequencies  for  the  n  0, 
n  -  1,  and  n  2  nnxles.  The  effects  of  circumferential 


stiffening  and  axial  stiffening  on  the  frequencies  for  the 
different  modes  are  discussed,  as  well  as  the  effects 
of  internal  pressure  on  the  frequency  for  cases  of 
stiffening. 


1601 

Massachusetts  Inst,  of  Tech.  Dept,  of  Aeronautics  and 
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THE  STABILITY  OF  AN  UNSTEADY  KELVIN- HELM¬ 
HOLTZ  FLOW,  by  R.  E.  Kelly.  |1965]|14]p.  incl. 
diagrs.  refs.  (AFOSR-66-0329)  (AF  AFOSR-63  156) 
AD  631136  Unclassified 

Also  published  in  Jour.  Fluid  Mech.  ,  v  22-  547-560, 
July  l965. 

The  investigation  concerns  the  stability  of  an  interface 
between  2  inviscid  fluids  of  different  densities  which 
flow  parallel  to  each  other  in  an  oscillatory  manner. 
'When  the  difference  in  the  mean  speeds  is  below  the 
steady,  critical  speed  for  instability  but  is  large  com¬ 
pared  to  the  amplitude  of  the  fluctuations,  parametric 
amplification  of  waves  at  the  interface  occurs,  and  the 
interface  exhibits  a  resonance  of  a  subharmonic  nature. 
The  paper  concludes  with  a  discussion  of  the  stability  of 
unsteady  shear  layers  on  the  basis  of  the  results..  (Con- 
tracior's  abstract) 
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Massachusetts  Inst,  of  Tech..  Dept,  of  Aeronautics  and 
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STABILITY  OF  A  PANEL  IN  INCOMPRESSIBLE,  UN¬ 
STEADY  FLOW,  by  R,  E.  Kelly.  [1965]  |6]p.  incl. 
diagrs.  refs.  (AFOSR-66-0330)  (AF  AFOSR-63-156) 
AD  631135  Unclassified 

Also  published  in  AlAA  Jour.  v.  3-  1113-1118,  June 


The  stability  of  an  infinite  panel  is  investigated  when  the 
panel  is  immersed  in  an  airstream  whose  velocity  is 
composed  in  part  of  an  unsteady  component  that  oscil¬ 
lates  periodically  with  respect  to  time..  The  analysis 
mdicates  that  neutrally  stable  waves  in  the  panel  can  un¬ 
dergo  parametric  amplification  due  to  the  flow  oscilla¬ 
tion  and  therefore  grow  exponentially  with  time.  It  is 
also  shown  that  the  unsteadiness  has  a  destabilizing  ef¬ 
fect  on  the  mode  of  instability  which  is  a  result  of  dissi¬ 
pation  in  the  panel.  Finally,  the  possibility  of  stabiliz¬ 
ing  a  membrane  in  a  steady  flow  by  varying  its  tension 
periodically  with  respect  to  time  is  discussed  (Con¬ 
tractor's  abstract) 
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MOLECULAR  BEAM  VELOCITY  DISTRIBUTION  MEAS¬ 
UREMENTS,  by  P  n.  Scott  Ftf).  1965|169lp.  incl. 
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illus.  diagrs.  tables,  refs.  (Fluid  Dynamics  Research 
Lab.  rept.  no.  65-1)  (AFOSR-65-0192)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-64-131  and  Office  of  Naval  Research) 

AD  614230  Unclassified 

The  energy  accommodation  of  molecules  durmg  reflec¬ 
tion  from  a  solid  surface  can  be  measured  as  a  function 
of  angle  of  incidence,  reilection  angle,  and  incident 
velocity  by  molecular  beam  methods  described  in  the  re¬ 
port..  The  velocity  distribution  of  the  rebounding  beam 
of  molecules  is  measured,  and  compared  to  the  velocity 
distribution  of  the  incident  molecular  beam.  The  meas¬ 
urement  is  made  by  the  time  of  flight  method.  A  rotat¬ 
ing  thin  disc  with  a  notched  edge  acts  as  a  shutter  to  al¬ 
low  a  n.  ilecular  beam  to  pass  only  for  a  short  period. 

The  molecular  beam  density  at  a  distance  L  downstream 
of  the  shutter  Is  sensed  by  electron  beam  ionization  and 
ion  collection.  It  is  s.'io'vn  that  the  thermodynamic  fluc¬ 
tuation  eflect  limits  the  signal  resolution  of  the  instru¬ 
ment.  Preliminary  measurements  of  the  incident  molec¬ 
ular  time  of  flight  distributions  show  agreement  with  the 
Maxwellian  theory  in  the  case  of  a  helium  beam,  and  a 
deficiency  of  low  velocity  molecules  for  nitrogen  and 
argon  beams.  Preliminary  reflected  beam  measurements 
using  a  polycrystalline  nickel  .surface  show  that  at  high 
target  temperatures  the  thermal  accommodation  coeffi¬ 
cient  of  air  IS  0  68  and  of  helium  is  0,  06.  (Contrac¬ 
tor's  abstract,  modified) 
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METHOD  FOR  DETERMINING  ACCOMMODATION  CO¬ 
EFFICIENTS  FROM  DATA  IN  THE  TEMPERATURE- 
JUMP  RANGE  WITHOUT  APPLYING  TEMPERATURE- 
JUMP  THEORY,  byH.  y.  Wachman.  [1965]  f21p.  incl. 
tables,  refs.  (AFOSR-65-1157)  (AF  AF03R-64-131) 

AD  620487  Unclassified 

Also  published  in  Jour.  Cheni.  Phys. ,  v.  42.  1850-1851,. 
.Mar.  I,.  r95F.'~ 

An  alternative  method  to  temperature-jump  theory  (TJ) 

IS  outlined  for  experimental  determination  of  the  thermal 
accum.nodation  coefficient,.  It  is  based  on  Langmuir's 
theory  of  heat  conduction  from  thin  wires,  and  is  desig- 
luted  the  mean-free-path  method.  It  has  the  advantage 
Itut  It  eliminates  the  need  for  the  TJ  method  assump¬ 
tions  regarding  extension  of  temperature  gradients  to 
solid  boundaries  and  the  questionable  relation  between 
the  accommodation  coefficient  and  the  temperature  dis¬ 
continuity.  Applicability  of  the  method  is  demonstrated 
within  the  0.  2  mm  pressure  range. 
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THE  FLOW  FIELD  INDUCED  BY  AN  OSCILLATING 
SPHERE,  byC. -Y.  Wang.  lI965]113lp.  incl.  diagrs 
refs.  (AF06R-65-2471)  (AF  A F06n-64- 156) 

AD  628452  Up«'lah.si(ied 


Also  published  in  Jour.  Sound  and  Vibration,  v..  2; 
257-269,  July  1965. 

The  method  of  mner  and  outer  ex|»nsions  is  applied  to 
the  case  of  a  sphere  oscillating  along  a  diameter  with 
high  Reynolds  number  and  high  Strouhal  number..  The 
entire  velocity  field  is  determined  to  the  second  order.. 

It  is  found  that  the  induced  motion  has  a  steady  part,  a 
harmonic  part,  and  a  subharmonic  part.  The  secondary 
staady  motion,  or  acoustic  streaming,  has  a  pair  of  toroi 
dal  cells  in  the  boundary  layer  in  addition  to  a  steady 
streaming  motion  away  along  the  axis  in  the  outer  flow. 
(Contractor's  abstract) 
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Massachusetts  Inst.,  of  Tech.  [Dept,  of  Aeronautics  and 
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ON  THE  TORSIONAL  OSCILLATIONS  OF  A  PLANE  WITH 
LARGE  SUCTION,  by  R.  E.  Kelly.  [1965]  f4]p.  incl. 
diagr.  (AFOSR-66-0326)  (AF  AFOSR-64-156) 

AD  631156  Unclassified 

Also  published  in  Zeitschr.  Angew.  Math,  und  Phys. , 

V..  16;  516-519,  July  25,  1965. 

It  IS  well  known  that  torsional  oscillations  of  a  disk  in¬ 
duce  an  axial  flow  towards  the  surface  of  the  disk.  Due 
to  centrifugal  effects,  this  flow  is  composed  of  a  steady 
as  well  as  an  c  isteady  component.  This  note  concerns 
how  suction  applied  at  the  disk  surface  affects  the  mag¬ 
nitude  of  this  steady  inflow.  When  suction  is  applied  at 
the  disk  surface  a  balance  is  provided  in  the  outer  re¬ 
gion  between  the  vorticity  and  the  inflow  due  to  the  wall 
suction  and  the  inflow  due  to  the  non-linear  terms  be¬ 
comes  of  secondary  importance. 
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MEASUREMENT  OF  DRAG  OF  CYLINDERS  AND 
SPHERES  IN  A  COUETTE-FLOW  CHANNEL,  by  D.  L. 
Kohiman  and  E.  Mollo-Chrlsttnsen.  [1965]  [5 jp.  incl. 
diagrs.  table,  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AFOSR-64-156] 
and  National  Science  Foundation)  Unclassified 

Published  in  Phys.  Fluids,  v.  8:  1013-1017,  June  1965. 

An  investigation  was  carried  out  to  determine  the  range 
of  Reynolds  numbers  for  which  flow  shear  does  not  af¬ 
fect  drag  in  a  Couette  flow,  and  to  measure  the  wall  e'- 
fects  on  the  drag  of  cylinders  and  spheres.  A  moving 
belt  Couette-flow  apparatus  is  described,  and  observa¬ 
tions  of  mean  flow  are  given. 
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SYMMETRIC  DEFORMATION  OF  A  RADIALLY- 
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CONSTRAINED  THIN  CIRCULAR  RING  UNDER  INERTIA 
LOADING,  by  L.  L.  Bucclarelll,  Jr.  and  T.  H.  H.  Pian. 
July  1965,  30p.  Incl.  diagrs.  (Rept.  no.  ASRL  TR  127- 
1)  (AF06R-65-1619)  (AF  AF06R-64-347)  AD  322150 

Unclassilied 

This  paper  presents  a  derivation  ot  the  equations  govern¬ 
ing  the  elastic  deformation  of  a  thin  circular  ring  which 
is  acted  upon  by  inertia  loading  along  a  direction  in  the 
plane  of  the  ring.  The  ring  is  constrained  such  that  no 
radial  outward  displacements  are  permitted.  The  result¬ 
ing  nonlinear  equations  arc  reduced  to  a  co.ivenient 
form  which  enables  the  application  of  a  systematic  itera¬ 
tive  scheme  for  its  solution.  Anaiysir  a  ring  of  a 
thickness-radius  ratio  al  0. 01  is  made.  The  snap-buck¬ 
ling  behavior  of  the  ring  is  mdicated  by  a  load-deflective 
curve.  The  paper  also  provides  a  simple  linear  analysis 
which  is  applicable  to  the  calculation  of  the  initial  por¬ 
tion  of  the  load-deflection  curve.  (Contractor's  abstract) 
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ELEMENT  STIFFNESS-MATRICES  FOR  BOUNDARY 
COMPATDBIUTY  AND  FC«  PRESCRIBED  BOUNDARY 
STRESSES,  by  T.  H.  H.  Pian.  [1965]  [211p.  incl. 
dUgrs.  Ubles,  refs.  (AFFDL  TR  66-80)  (AFCI6R-67- 
1940)  (AF  AFOSR-64-347)  UncUssified 

Also  publish^  in  Proc.  Matrix  Methods  of  Structural 
Mecmnics,  Wrlght-Patterson  Air  Force  Base,  Ohio, 
Oct.  26-28,  1965,  p.  457-477., 

A  method  for  the  derivation  of  element  stiffness  ma¬ 
trices  based  on  the  principle  of  minimum  complemen¬ 
tary  energy  employing  assumed  stress  distribution  is 
described.  T>o  different  types  of  elements  are  con¬ 
sidered;  (1)  one  which  is  constrained  at  the  entire 
boundary,  and  (2)  one  which  has  prescribed  stresses 
along  the  boundary.  The  result  shows  that  by  using  suf¬ 
ficiently  large  number  of  terms  lor  the  assumed  stress 
distribution,  a  converging  stiffness  matrix  can  be  ob¬ 
tained.  Example  calculations  lor  rectangular  panels  in 
plane  stress  condition  and  for  square  plates  in  bending 
indicate  an  improvement  in  structural  analysis  when  the 
element  stiffness  matrices  satisfy  complete  boundary 
compatibility  and  boundary  stress  conditions. 
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A  NEW  METHOD  OF  DIHALOCARBENE  GENERATION 
BASED  ON  TRIHALOMETHYLMETAL  COMPOUNDS,  by 
D.  Seyferth,  J.  Y. -P.  Mul  and  others.  [1965|[2|p. 
incl.  diagrs.  (AFO6R-65-0684)  (AF  AFOSR-84-502) 

AD  616469  Unclassified 

Also  published  in  Jour.  Amer.,  Cheni.  Soc. ,  v.  87  681- 
682,  Feb.  1965.“ 

A  procedure  is  given  which  permits  utilization  of  tri- 
methyl  (trifluoromethyl)-tin  in  CF^  generation  at  80  in  a 


nonbasic  medium  to  give,  in  the  presence  of  olefins, 
gem-difluorocyclopropanes  in  very  good  yield.  This 
'  procedure  can  be  used  to  generate  CClj  at  room  tern 
perature  from  CgHjHgCClgX,  when  X-Cl  and  Br. 

Several  examples  are  given  to  illustrate  the  value  of 
this  method. 
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SYNTHESIS  OF  MONOHALOCYCLOPROPANES  AND  1- 
HALOOLEFINS  VU  PHENYL-(DIHALOMETHYL)MER- 
CURY  COMPOUNDS,  by  D.  Seyferth,  H.  D..  Simmons,; 
Jr.,  and  G.  Singh.  [1965]  [3]p.  incl.  diagr.,  table, 
refs.  (AFOSR-65-1259)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AF08R- 
64-502  and  Army  Research  Office  (Durliam))  AD  617596 

Unclassified 

Also  published  in  Jour.  Organometal.  Chem.  ,  v.  3- 
33’?-339,  Apr.  1965., 

Previous  studies  of  the  synthesis  of  gem-dihaiocyclopro- 
panes  using  CgH5HgCX2Br  compounds  as  CX2  sources 

were  extended  to  an  investigation  of  the  utility  of 
CgHgHgCHXBr  compounds  in  the  preparation  of  mono- 

halocyclopropanes.  It  was  found  that  both  compounds 
(X=C1  and  Br)  serve  excellently  in  the  preparation  of 
monohalocyclopropanes.  A  further  similarity  of 
CgHgHgClDCBr  reagents  to  CgH5HgCX2Br  compounds  is 
seen  in  their  reactions  with  triethylsilane.  A  new, 
general  synthesis  of  vinylic  bromides  and  chlorides 
based  on  (dlha  lorn  ethyl)  mercurial  chemistiy  was  de¬ 
veloped  CgHgHgCHXBr  +  (CgHgljP  +  RIt'C-0  yields 

RR’C-CHX  +  CgHgHgBr  ♦  (CgHjljPO.  This  general 

procedure  also  is  applicable  to  the  preparation  of  ole¬ 
fins  of  type  RR'C-CX2  from  aldehydes  and  ketones. 

This  method  does  not  involve  use  or  intervention  of  a 
strongly  basic  reagent  as  do  previously  available 
metheids. 
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HALOMETHYL-METAL  COMPOUNDS.  II.  THE 
PREPARATION  OF  GEM-DIHALOCYCLOPROPANES 
BY  THE  REACTION  OF  PHENYL(TRIHALOMETHYL)- 
MERCURY  COMPOUNDS  WITH  OLEFINS,  by  D. 
Seyferth,  J.  M..  Burlitch  and  others.  [1965||12lp.  iiu  l. 
diagrs.  table,  refs.  (AFOSR-65-2388)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientltic  Research  under 
[AF  AFOSR-64-5021,,  Army  Research  Office  (Durham),; 
and  Public  Health  Service)  AD  623707  Unclassified 

Also  published  in  Jour  Amer.  Chem  Soc  ,.  v.  87’ 
4259-45775,'(5ct:  5,  1965 

Phenyl(trihalomethyl)mercury  compounds  react  with 
•..lefins  to  give  gem-dihalocyclopropanes  in  high  yield. 
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This  new  procedure  does  not  involve  trihalomeihide  ion 
as  an  intermediate,  nor  does  it  require  basic  reaction 
conditions.  Thus  the  mercurial  route  allows  the  prepa¬ 
ration  of  gem-dihalocyclopropanes  from  olefins  which 
contain  base-sensitivity  functional  groups,  which  react 
with  trihalomethide  ion,  or  which  are  only  poor  nucleo¬ 
philes.  A  number  of  examples  are  given  to  illustrate 
these  advantages  of  the  mercurial  route  in  these  specific 
cases  over  the  Doering-Hoffmann  and  Wagner  routes. 
The  conversion  of  cis  and  trans  olefins  to  gem-dihalocy¬ 
clopropanes  by  the  mercurial  route  occurs  with  reten¬ 
tion  of  configuration.  (Contractor's  abstract) 
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THE  CHEMISTRY  OF  CARBANIONS,  X.  THE  .SELEC¬ 
TIVE  ALKYLATION  OF  UNSYMMETRICAL  KETONES, 
by  H.  O.  House  and  B.  M.  Trost.  [1965]  (lllp  inch 
diagrs.  tables,  refs.  (AFOSR-67-1423)  (AF  AFOSR- 
64-573)  AD  654121  Unclassified 

Also  published  in  Jour.  Org.  Chem.  ,.  v.  30-  2502-2512. 
Aug.TSST. 

Solutions  of  enolate  anions  which  retain  their  structural 
and  stereochemical  integrity  can  be  prepared  by  reac¬ 
tion  of  the  corresponding  enol  acetates  with  2  equivalents 
of  methyllithium  in  1, 2-dimethoxyethane.  By  usi  of  this 
procedure  it  is  possible  to  effect  the  selective  alkylation 
of  unsymmetrical  ketones  at  either  the  more  or  less  high¬ 
ly  substituted  o-position,  utilizing  the  appropriate  enol 
acetate  derivative  of  the  ketone.  Selective  alkylations  of 
2-heptanonc,  2-methylcyclopentanone,  2-methylcyclo- 
hexanone,  and  1-decalone  are  described.  The  propor-- 
tion  of  CIS-fused  9-methyl-l-decalone  obtained  from 
alkylation  of  1-decalone  can  be  significantly  enhanced  by 
use  of  the  very  reactive  alkylating  agent,,  triniethyi- 
oxoniuni  2, 4, 6-trinitrobenzencsulfonate.  (Contractor's 
abstract) 
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THE  CHEMISTRY  OF  CARBANIONS.  IX.  THE  POTAS¬ 
SIUM  AND  LITHIUM  ENOLATES  DERIVED  FROM  CY¬ 
CLIC  KETONES,  by  H.  O.  House  and  B.  M.  Trost. 
[1965]  |8]p.  inch  diagrs.  tables,  refs.  (AF06R-67- 
1427)  (AF  AFOSR-64-573)  AD  654278  Unclassified 

Al^)  published 211  Jour.  Org.  Chem.,  v.  30  1341-1348, 
May  1965. 

The  compositions  of  the  enolate  anion  mixtures  derivc-d 
from  2-methylcyclopenlanone,  1-decalone,  trans-2- 
decalone,  and  cis-2-decalone  have  been  studied  Equi¬ 
librium  among  the  isomeric  enolate  anions  derived  from 
each  ketone  did  not  occur  unless  an  excess  of  the  free 
ketone  was  present.  This  was  particularly  true  for  the 
lithium  enolat?  anions  where  a  substantial  excess  of  un-, 
ionized  keione  was  required  before  rapid  equilibration 
was  observfKi.  As  a  consequence,  it  is  possible  to  pre¬ 


pare  different  enolate  anion  mixtures  from  an  unsym¬ 
metrical  ketone  reflecting  either  kinetic  or  thermody¬ 
namic  control  by  the  appropriate  choice  of  reaction 
conditions  and  quantities  of  reactants.  (Contractor's 
abstract) 
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BY-PRODUCTS  OF  THE  ROBINSON  ANNELATION 
REACTION  WITH  CYCLOHEXANONE  CYCLOPENTA- 
NONE,  AND  CYCLOPENTANE- l,2.DIONE,  by  H.  0. 
House,  B.  M.  Trost  and  others.  [1965]  [7]p.  incl. 
diagrs.  refs.  (AFOSR-67-1428)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AF06R- 64-573  and  National  Institutes  of  Health) 
aD  654230  Unclassified 

Also  published  in  Jour.  Org.  Chem. ,  v.,  30:  2513- 
55T9,  Aug.  1965. 

Reaction  of  the  pyrrolidine  enamine  of  cyclohexanone 
with  methyl  vinyl  ketone  was  found  to  yield  in  addition 
to  the  expected  enamines  of  A*>  ®-octal-2-one,  the 
saturated  diketone.  Syntheses  for  2, 6-bis(3-keto-l- 
butyl)- cyclohexanone,  a  precursor  for  the  diketone,  and 
2,  S-bis(3-keto-]-butyl)cyclopentanone  are  describ^. 
The  Robinson  annelation  reaction,  which  was  successful 
with  cyclopentanone,  failed  with  cyclopentane- 1,2-dione 
and  cyclohexane- 1,  i-dione  and  the  alternative  products 
were  isolated. 
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Massachusetts  Inst,  of  Tech.  Dept.,  of  Chemistry, 
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THE  STANDARDIZATION  OF  SOLUTIONS  OF  METHYL- 
LITHIUM  AND  METHYLMAGNESIUM  DERIVATIVES, 
by  H.  O.  House  and  W.  L.  Respess.  [1965]  [3]p. 
(AFOSR-67-I429)  (AF  AFOSR-64-573)  AD  654261 

Unclassified 

Also  published  in  Jour.  Organometal.  Chem. ,  v.  4: 
$5-97,,  July  1965. 

A  method  for  the  analysis  of  solutions  of  mathyllithlum 
and  methylmagnesium  reagents  is  described  in  which  the 
reagent  is  treated  with  chlorodimethylphenylsilane  to 
form  phenyltrimethylsilane.  The  amount  of  the  trl- 
methylsilane  is  determined  by  gas  chromatographic 
analysis. 
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THE  CHEMISTRY  OF  CARBANIONS.  VUI.  THE  INTRA¬ 
MOLECULAR  ALKYLATION  OF  KETYL  RADICAL 
ANIONS,  by  H.  O.  House,  J.  -J.  Riehl,  and  C.  G.  Pitt. 
[1965]  [4]p.  incl.  diagrs.  refs.  (AFOSR-67-i433) 
(AFAF06R-64  573)  AD  65-!2ba  U..cias«i;itu 
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Wso  published  in  Jour.  Org.  Chem. ,  v.  30.  650>653, 

ATTWsr - 


The  reactions  of  Ac(CH,)  Cl  and  AcfCH  I.Cl  with  Lt  in 
«  4  2  9 

liquid  NHj,  sodium-phenanthrene,  and  sodium-naphtha¬ 


lene  radical  anions,  and  with  Cr(II)  ion  were  examined. 
Treatment  ol  Ac(CH,).Cl  with  Cr(Il)  acetate  yielded  the 
starting  material,  bat  The  other  2  reducing  systems 
converted  AclCH^l^Cl  and  Ac(CH2)jCl  to  the  desired 


cyclic  carbinols  (n-2  and  3),  and  to  the  corresponding 
saturated  acyclic  ketones,  Ac(CH2)jMe  and  Ac(CHjj)^Me. 
The  secondary  alcohols  corresponding  to  the  saturated 
acyclic  ketones  were  also  formed  in  the  reduction  with 
Li  in  liquid  NH.  The  yields  of  the  desired  cyclic  carbi¬ 
nols  were  low  with  the  corresponding  saturated  acyclic 
ketones  being  the  major  products.  In  an  effort  to  sup¬ 
press  formation  of  the  saturated  acyclic  ketones,  the 
reductions  of  some  quaternary  ammonium  salts  were 
examined  but  only  the  corresponding  amines  were  ob¬ 
tained.  The  results  implied  that  the  acyclic  products 
were  derived,  in  part,  by  opening  of  the  intermediate 
alkoxy  radical  to  form  another  radical  followed  by 
further  reduction. 
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PERHYDROmOAN  DERIVATIVES.  VI.  DERIVATIVES 
OF  1,  U,2,3,4,4a-HEXAHYDROFLUORENE-2,9- 
DIONE,  by  H.  O.  House  and  R.  Darms.  [1965]  [4]p. 
incl.  dlagrs.  (AF06R-67-1434)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-64-573  and  National  Science  Foundation) 

AD  649943  Unclassified 


connectivity.  An  orientable  flat  Riemanman  manifold  X 
IS  considered,  and  a  condition  is  found  on  the  holonomy 
group  of  X  sufficient  to  guarantee  parallelizability  If 
the  orientability  assumption  on  X  is  omitted,  the  same 
condition  is  sufficient  to  insure  (n-l)-parallelizability.. 
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DIFFERENTIAL  OPERATORS  IN  THE  MANIFOLD  OF 
SOLUTIONS  OF  A  NON-LINEAR  DIFFERENTIAL  EQUA¬ 
TION,  by  I,  Segal.  ]1965]]61]p.  [AF  AFOSR-62-229] 

UnclassJied 

Published  in  Jour.  Math.  Pures  et  Appl. ,  v.  44,  71- 
105,  Jan. -Mar. ;  107-132,  Apr. -June,  1965. 

The  field  quantization  is  carried  out  rigorously  for  non¬ 
linear  abstract  differential  equations  in  a  Banach  space. 
The  contents  of  the  paper  may  convenn  idly  be  divided 
into  two  parts.  The  first  part  is  mosliy  analytical  and 
deals  with  the  abstract  differential  equation  du  dt 
Au  +  Kj(u),  or  Its  integrated  version,  u(t)  =  W(t  -tQ)uQ  ♦ 

W(t— s)K  (u(s)lds.  The  second  part  contains  tne  con- 
to  s 

struction  of  the  quantized  field  associated  with  the  inte¬ 
grated  version,  in  which  it  is  now  assumed  that  iW(t)i; 

IS  a  group  defined  for  -®  <  t  <  •,  Kj(u)  =  K(u)  is  inde¬ 
pendent  of  t  and  smooth  in  u,  and  ttot  all  the  solutions  u 
of  (1)  exist  for  -•  <  t  <  •,  Thus  u(t)  depends  on  Uq 

smoothly.. 
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Also  published  in  Jour..  Org.  Chem. ,  v.  30;  2528-2531, 
Aug.  1965. 

An  Improved  synthetic  route  to  la-carboxymethyl-2,9- 
dlketo-8-methyl-cls- 1,  la,  2, 3, 4, 4a-hexahydrof luorene 
is  described.  The  monoethylene  ketal  ol  this  acid  as 
well  as  the  corresponding  methyl  and  t-butyl  esters 
were  prepared  and  the  reduction  of  the  two  esters  was 
studi^.  With  sodium  borohydride,  the  ester  and  9-keto 
functions  were  reduced  with  approximately  equal  ease. 
(Contractor's  abstract) 
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PARALLLLIZABILITY  and  FLAT  MANIFOLDS,  by 
J.  A.  Thorpe.  [1965]  (5]p.  incl.  diagr.  (AF06R-65- 
1034)  [AF  49(638)42]  AD  619749  UnclassUied 

Also  published  in  Proc.  Amer.  Math.  Soc. ,  v.  16: 

m-T4irT^:i565, 

The  object  of  this  paper  is  to  improve  upon  the  result 
tliat  every  simply  connected  flat  Riemanman  manifold  is 
parallelizable  by  weakening  the  assumption  of  simple 


Massachusetts  Inst.,  of  Tech.  Dept.,  of  Mathematics, 
Cambridge. 

ON  TI'E  SUBSPACE  OF  THE  iP  INVARIANT  UNDER 
MULTIPLICATION  OF  TRANSFORM  BY  BOUNDED 
CONTINUOUS  FUNCTIONS,  by  A.  Figa-Talamanca. 
[1965]  [15]p.  (AF06R-66-0009)  (AF  AFOSR-63-335) 

AD  630396  Unclassified 

Also  published  in  Rend.  Sem..  Matem.  Univ.  Padova,, 
v;,  35:“176-I89,  1965. 

The  author  extends  a  result  of  Helgason  (Ann  Math. 

V.  64:  240-254,  1956)  from  L*  to  U*,  1  -  p  v  2-  the  only 
subspace  of  lP(-«,  “)  which  is  invariant  under  multipli¬ 
cation  of  transforms  by  bounded  continuous  functions  is 
the  zero  subspace.  From  this  the  author  can  obtain  a 
result  of  Hormander  on  multipliers  (Acta  Math. ,  v.  104- 
93-140,  1960).  He  makes  some  remarks  on  the  case 
p  >  2  (which  is  quite  different)  and  gives  a  negative 
answer  to  a  problem  of  Helgason  (op  cit).  for  p  >  2  it  is 
false  that  the  subspace  of  IJ>(-ii,tt),  invariant  under 
multiplication  ol  the  Fourier  coefficients  by  bounded  se¬ 
quences  is  also  invariant  under  permutation  of  Fourier 
coefficients.  (Math,  Rev.  abstract) 
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REGULAR  BOUNDARY  POINTS  IN  MARKOV  CHAINS,  by 
A.  W.  Knapp.  [1965]  fejp.  (AFOSR-66-1538) 

(AF  AFOSR-63-33S)  AO  641465  Unclassified 

Also  published  in  Proc.  Amer..  Math.  Soc. ,  v.,  17; 
435-440,  Apr.,  Id65. 

In  the  present  work  the  author  studies  the  nature  of  the 
set  of  regular  boundary  points  in  Markov  chaings.  If  P 
is  the  transition  matrix  of  a  transient  Markov  chain,  then 
a  function  (column  vector)  h  is  harmonic  if  it  has  the 
mean  value  property  h  =  Ph,  superharmonic  if  h  ?  Ph. 
Doob  and  Hunt  have  developed  a  Martin  boundary  theory 
for  such  a  chain  and  they  showed  that,  in  terms  of  the 
space  they  construct,  there  is  the  usual  sort  of  Poisson- 
integral  representation  theorem  for  the  integrable  non¬ 
negative  superharmonic  functions.  In  this  framework 
2  questions  are  asked:  Is  the  set  ot  regular  points  a 
Borel  set,  and  is  the  set  necessarily  nonempty?  The 
answers  are  yes  to  the  first  and  no  to  the  second. 
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ANTI- LOCALITY  OF  CERTAIN  LORENTZ-INVARIANT 
OPERATORS,  by  I.  E.  Segal  and  R.  W.  Goodman. 

[1965]  [10]p.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  (AF  AFOSR-64-342]  and 
National  Research  Council)  Unclassified 

5'ubllshed  in  Jour..  Math,  and  Mech. ,  v.  14:  629-636, 

July  1965.' 

An  operator  T  on  L2(Ej,)  is  said  to  be  anti-local  provided 
that  if  1  and  Tf  both  vanish  in  a  given  region,  then  f  is 
identically  zero.  The  operators  T  =  (m^l  -  where  A 
IS  the  self-adjoint  formulation  of  the  Laplacian  on  L2(E„), 

are  shown  to  be  anti-local  when  n  is  odd  and  \  is  a  non- 
integral  real  number..  The  proof  utilizes  the  Laplace 
transform  to  compare  T  with  a  known  anti-local  operator 
(the  Hilbert  transform)  for  n  =  1,  and  reduces  the  prob¬ 
lem  for  arbitrary  odd  n  to  the  case  n  =  1.  This  result  is 
applied  to  a  problem  in  the  quantum  theory  of  fields.  Let 
K_*  denote  the  Hilbert  sjaceof  positive  energy  solutions 

ni  A 

of  the  Klein-Gordon  equation,  (  C  -m*)(a  -  0,  m  >  0. 
There  exists  (within  uiiltar.  equivalence)  a  unique  sym¬ 
metric  free  quantum  field  over  K^^  ,  that  is,  a  quadruple 
(K,  W,  V,  r),  where  K  is  a  complex  Hilbert  space.  W  is 
a  continuous  map  from  K^^*  into  the  unitary  operators  on 

K  satisfying  the  Weyl  relations  W(v)W(w)  -  exp[ 'i  Ini(v,c)| 
W(t  to)  (t,  o  arbitrary  in  K^,*),  v  is  a  cyclic  vector  in 
K  for  <W(o).  o,K^/  and  r  is  a  suitably  restricted  rep¬ 
resentation  of  the  unitary  group  of  K^^*  by  unitary  oper¬ 
ators  on  K  The  following  problem  arises  How  does  one 
utilize  the  map  o  -  W(o)  to  generate  a  von  Neumann  al¬ 


gebra  of  ojierators  on  K  corresponding  to  a  given 
space  region  R  at  a  given  time  t?  The  convention  in 
the  generaltheory  of  quantized  fields  is  discussed. 
(Math.  Rev.  abstract,  modified) 
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ON  THE  STABIUTY  OF  BAROCLINIC  FLOWS  AS  A 
FUNCTIONAL  OF  THE  VELOCITY  PROFILE,  by  J. 
Pedlosky.  [1965]  |7jp.  incl.  Uble.  (AFOSR-6S-2115) 
(AF  AFCI6R-e4-492)  AO  629031  Unclassified 

Also  jxiblished  in  Jour.  Atmos.  Sci. ,  v.  22;  137-145, 
Mar.  1965. 

The  stability  of  all  baroclinic  flows  whose  mean  state 
consists  of  a  uniform  vertical  shear  (Eady's  problem) 
plus  a  small  but  arbitrary  deviation  In  the  zonal  velocity 
i.s  obtained  as  a  functional  of  the  velocity  profiles.  B 
is  shown  that  the  growth  rate  of  the  disturbances  is  not 
everywhere  an  analytic  function  of  the  deviation  of  the 
profile  from  uniform  shear.  The  change  of  stability  due 
to  the  velocity  deviation  is  obtained  by  a  study  of  the 
growth  rate  at  the  neutral  curve  of  Eady's  problem. 

Only  the  vertically  antisymmetric  and  the  horizontally 
symmetric  component  of  the  velocity  deviation  affects 
the  stability  of  the  flow.  For  large  wavelengths  it  is 
shown  that  only  the  horizontal  curvature  of  the  velocity 
profile  alters  the  stability,  and  a  general  condition  for  a 
long  wave  stability  cut  off  is  obtained  in  terms  of  the 
curvature.  If  the  curvature  is  negative  the  flow  is  sta¬ 
bilized.  The  effect  of  the  velocity  deviation  on  the  struc¬ 
ture  of  the  amplified  eigenfunction  is  displayed.  An  ex¬ 
ample,  in  which  the  mean  flow  is  horizontally  asym¬ 
metric  about  the  horizontal  mid-point  is  presented.  The 
Reynolds  stress  of  the  amplified  baroclinic  wave  is  com¬ 
puted  and  its  vertical  structure  shown  to  have  a  bound¬ 
ary  layer  character  while  transporting,  horizontally, 
mean  zonal  momentum  lo’A’ard  t.tie  current  maximum, 
increasing  the  kinetic  energy  of  the  mean  flow..  (Con¬ 
tractor's  abstract) 
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A  NECESSARY  CONDITION  FOR  THE  EXISTENCE  OF 
AN  INERTIAL  BOUNDARY  LAYER  IN  A  BAROCLINIC 
OCEAN,  by  J.  Pedlosky.  [1965]  |4lp.  (AFOSR-65- 
2324)  (AF  AFOSR-64-492)  AD  629802  UncUssified 

Also  published  in  Jour.-  Marine  Research,  v.  23;  69- 

r2.  May  1?,.  1565. 

A  criterion  for  the  existence  of  an  inertial  boundary 
current  in  a  baroclinic  ocean  is  derived.  It  is  shown 
that  the  effect  of  topngraphical  variations  can  play  a 
decisive  role  in  determining  whether  an  inertial  bound¬ 
ary  current  can  exist,  even  )f  the  velocity  field  is  highly 
baroclinic  (Contractor's  abstract) 


■  361 


AIR  FORCE  SCIENTIFIC  RESEARCH 


1626 

Massachusetts  Inst,  of  Tech.  Dept,  of  Mathematics, 
Cambridge. 

A  NOTE  ON  THE  WESTERN  INTENSIFICATION  OF  THE 
OCEANIC  CIRCULATION,  by  J.  Pedlosky.  [1965]  [3]p. 
(AF06R-66-0242)  (AF  AFOSR-64-492)  AD  641732 

Unclassified 

Also  published  in  Jour.  Marine  Research,  v.  23'  207- 
2(fy,  Sept.  IS,  1965. 

The  purpose  of  this  paper  is  to  provide  a  simpie  physi¬ 
cal  explanation  for  the  westward  intensification  of  the 
oceanic  circulation  found  in  the  several  dynamically  dif¬ 
ferent  existing  theoretical  models  of  Stommel  1948,  and 
Carrier  and  Robinson  1962.  It  has  the  advantage  of 
showing  why  the  western  oceanic  boundary  is  singled  out 
as  the  boundary- layer  region  that  closes  the  interior 
Sverdrup  solution.  Consider  the  fundamental  character¬ 
istics  of  Rossby  waves.  Energy  at  small  scales  will  be 
transmitted  to  the  east  while  energy  at  large  scales  will 
move  to  the  west.  For  slow,  large-scale  geophysical 
systems,  such  as  the  ocean,  the  group  velocity  of  Rossby 
waves  is  the  significant  signal  velocity.  Now,  suppose  en¬ 
ergy  of  varying  scales  is  put  into  the  ocean,  perhaps  by 
the  action  of  a  wind  stress.  The  short-scale  components 
will  move  toward  the  eastern  boundary  of  the  ocean, 
where  they  will  be  reflected  as  components  of  a  large 
east-west  scale.  Meanwhile,  the  large-scale  compo¬ 
nents  will  move  toward  the  western  boundary,  where  they 
will  be  reflected  as  small-scale  motions.  Thus,  it  is 
the  western  boundary  that  acts  as  a  source  of  small- 
scale  motions.  This  is  the  fundamental  reason  for  the 
preference  for  the  westward  intensification. 


1627 

Massachusetts  Inst.-  of  Tech.  [Dept,  of  Mathematics] 
Cambridge. 

A  STUDY  OF  THE  TIME  DEPENDENT  OCEAN  CIRCU¬ 
LATION,  by  J.  Pedlosky.  [1965]  [6lp.  (AFOSR-66- 
0243)  (AF  AFOSR-64-492)  AD  631155  UnclassUied 

Also  published  in  Jour.,  Atmos.  Sci. ,  v.  22:  267-272, 
May  196$. 

The  response  of  a  simple  bounded- ocean  model  to  a 
fluctuating  wind  stress  is  studied.  Both  the  linear 
response  and  the  resulting  steady  non-linear  circulations 
are  computed.  The  results  of  this  analysis  show  that 
the  structures  of  the  steady  and  fluctuating  ocean  circu¬ 
lations  are  strongly  dependent  on  the  frequency  of  the 
forcing.  (Contractor's  abstract) 


1628 

Massachusetts  Inst,  of  Tech.  Dept.,  of  Mechanical 
Engineering,  Cambridge. 

EFFECTS  OF  ROOT  RADIUS,  STRESS,  CRACK 
GROWTH  AND  RATi:  ON  FRACTURE  INSTABILITY, 
by  F.  A.  McClintock.  [1965]  [14 ]p.  incl.  diagrs.  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 


Research  under  AF  18(600)1/57  and  National  Science 
Foundation)  Unclassified 

Published  in  Proc.  Roy.  Soc.  (London),  v.  285A.  58- 
7I7Apr.  6,  1965. 

Of  various  criteria  foi  fracture  at  the  root  of  a  notch, 
the  energy,  local  stress,  and  displacement  criteria 
have  limit^  validitv.  More  appropriate  is  the  history 
of  both  stress  and  strain  over  a  small  region  ahead  of 
the  crack,  as  required  for  fracture  by  the  coalescence 
of  holes.  Fi.pressiom  are  given  for  crack  initiation, 
growiii,  and  subsequent  instability  in  anti-plane  strain 
of  a  non-hardening  material.  Instability  is  shown  to 
depend  primarily  on  those  strain  increments  arising 
from  crack  growth  at  constant  load  rather  than  on  those 
from  increasing  load  at  constant  crack  length.  Thus  fi¬ 
nal  instability  conditions  are  similar  for  single  and 
double-ended  cracks,  round  notches,  and  cracks  cut  un¬ 
der  constant  load.  Round  notches  may  give  instability, 
restabill^ntion,  and  .'inal  instability.  The  growth  and 
coalescence  of  holet.  in  front  of  a  crack  in  a  linearly 
viscous  materia’  is  studied  for  both  tensile  and  anti¬ 
plane-strain  cracks.  The  absence  of  residual  strain 
eliminates  instability,  but  the  crack  continually  ac¬ 
celerates. 


1629 

Massachusetts  Inst,  of  Tech.,  Dept.,  of  Mechanical 
Engineering,  Cambridge. 

PLASTIC  DEFORMATION  IN  RANDOM  VIBRATION,  by 
D.  KarnoppandT.  D.  Scharton.  June  1965  [29]p.  incl. 
diagrs.  (AFCI6R-65-0987)  (AF  49(638)1314)  AD  619876 

Unclassified 

A  randomiy  excited  single  degree  of  freedom  oscillator 
IS  studied  in  which  an  idealized  form  of  plastic  deforma¬ 
tion  can  take  place.  Through  the  use  of  an  artificial 
process,  statistics  of  this  nonlinear,  hysteretic  system 
are  deduced  from  linear  system  response  statistics  in 
2  regimes  of  operation.  The  expected  accumulated 
plastic  deformation  is  found  as  a  function  of  time  and 
some  other  statistics  derivable  from  the  artificial  proc¬ 
ess  are  indicated.  Applications  of  these  methods  and 
results  to  the  prediction  of  fatigue  life  under  random 
vibrations  are  discussed.  (Contractor's  abstract) 


1630 

Massachusetts  Inst,  of  Tech.  Dept,  of  Mechanical 
Engineering,  Cambridge., 

INELASTIC  EFFECTS  IN  RANDOM  VIBRATION,  by  D. 
Karnopp.  Oct.  1965,  20p.  incl.  diagrs.  (AFOSR-65- 
1915)  (AF  49(638)1314)  AD  626691  Unclassified 

A  procedure  is  given  by  which  the  vibration  of  systems 
containing  inelastic  elements  which  exhibit  interface 
slippage  or  plastic  yielding  may  be  visualized.  Through 
this  procedure  estimates  of  average  amplitudes  of  vi¬ 
brations  as  well  as  average  rates  of  accumulation  of 
plastic  strain  may  be  found.  The  method  involves  power 
balance  and  is  most  easily  applied  in  the  rase  of  broad 
band  excitation.  The  type  of  computations  required  arc 
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illustrated  by  means  of  a  single  degree  of  freedom  ex¬ 
ample  and  two  degree  of  freedom  example  systems  are 
shown  to  illustrate  the  extension  of  the  procedure  to 
multi  degree  ol  freedom  problems. 


1631 

Massachusetts  Inst,  of  Tech.  Dept.,  of  Mechanical 
Engmeering,  Cambridge. 

COUPLED  VIBRATORY  SYSTEM  ANALYSIS  USING  THE 
DUAL  FORMULATION,  by  D.  Karnopp.  Nov.  1965, 

I5p.  incl.  diagrs.  refs.  (AFOSR-65-2675)  (AF  49(638)- 
1314)  AD  628216  Unclassified 

Principles  by  means  of  which  an  arbitrary  vibrational 
system  may  be  cut  into  subsystems  and  described  by 
coupled  model  equations  are  exposed  and  illustrated 
with  an  elementary  example.  The  symmetry  of  the  equa¬ 
tions  attainable  when  both  the  usual  geometric  descrip¬ 
tion  and  the  dual  or  force  space  representation  are  used 
is  shown.  The  difficulties  in  use  and  interpretation  of 
the  coupled  equations  when  the  coupling  is  not  weak  are 
discussed. 


1632 

Massachusetts  Inst,  of  Tech.  Dept,  of  Mechanical 
Engineering,  Cambridge. 

RANDOM  VIBRATION  OF  COUPLED  OSCILLATORS  AND 
COUPLED  STRUCTURES,  by  T.,  D.  Scharton.  Oct., 

1965,  134p.  incl.  Ulus,  diagrs.  refs.  (AFOSR-66- 
0156)  (AF  49(638)1314)  AD  630794  Unclassified 

It  Is  proved  that  the  time  average  power  flow  between  2 
linearly  coupled  linear  oscillators  excited  by  indepen¬ 
dent  white  noise  source'^  is  proportional  to  the  differ¬ 
ence  in  the  time  average  energies  of  the  oscillators. 

This  proportionality  is  valid  even  when  the  oscillators 
are  strongly  coupled  if  the  oscillator  energies  are  de¬ 
fined  correctly..  The  validity  of  power-flow  energy- 
difference  proportionality  in  systems  ol  more  than  2 
oscillators  Is  hypothesized.  Some  conceptual  difficul¬ 
ties  involved  in  formulating  a  coupled  mode  model  of 
coupled  structures  are  discussed.  An  experimental  in¬ 
vestigation  of  a  beam-beam  structure  demonstrates  that 
the  coupled  oscillator  power  flow  calculation  can  be  used 
to  predict  power  flow  and  energy  sharing  in  coupled  con¬ 
tinuous  structures  excited  with  broadband  noise.  (Con¬ 
tractor's  abstract) 


1633 

Massachusetts  Inst,  of  Tech.  Dept,  of  Mechanical 
Engineering,  Cambridge. 

HEAT  TRANSFER  FROM  ARGON  AND  XENON  to  THE 
END  WALL  OF  A  SHOCK  TUBE,  by  H.  S.  Friedman  and 
J.  A.  Fay.  |1965||8|p.  incl.  illus  diagrs.  refs. 
(AFO6R-66-1089)  (A  F  49(638)1396)  AD  6170a5 

Unclassified 

A1.SO  published  in  Phys.  Fluids,  v.  8.  1968-1975,  Nov. 
1965. . 


Heat  transfer  from  argon  and  xenon  to  the  end  wall  of  a 
shock  tube  has  been  measured  by  using  a  thm-fllm 
transfer  gauge  whose  temperature  rise  is  monitored  by 
an  infrared  photocell.  Experiments  were  carried  out  at 
initial  pressures  between  1  and  10  mm  Hg  in  argon  and 
between  0.  75  and  2  mm  Hg  in  xenon.  For  the  range  of 
incident  shock  Mach  numbers  tested  between  9  and  13  in 
argon  and  13  and  18  in  xenon,  partial  ionization  would 
exist  behind  the  reflected  shock  wave  if  thermodynamic 
equilibrium  was  achieved.  By  extrapolation  of  meas¬ 
ured  ionization  rates  for  these  gases,  it  was  concluded 
that  no  ionization  occurred  behind  the  reflected  shock 
wave  in  argon  but  that  equilibrium  was  achieved  in 
xenon,  at  least  for  the  period  during  which  the  heat 
transfer  was  measured.  Calculations  of  the  heat  trans¬ 
fer,  made  hi  accordance  with  existing  theories  lor  the 
corresponding  thermodynamic  state  ot  the  gas,  were 
found  to  be  in  good  agreement  with  the  experimental 
measurements. 


1634 

(Massachusetts  Inst,  of  Tech.  Dept,  of  Mechanical 
Engineering,  Cambridge) 

ON  THE  METHODS  OF  GALERKIN,  RITZ  AND  KRY- 
LOV-BOGOLIUBOV  IN  THE  THEORY  OF  NON-UNEAR 
VIBRATIONS,  byO.  E.  Newland.  [1965]  [14]p.  incl. 
dUgrs.  UbIe,  refs.  (AFO6R-65-1014)  (AF  AFOSR- 
63-154)  AD  617855  Unclassified 

Also  published  in  Internat'l.  Jour..  Mech.  Sci. ,  v.  7: 
159-i72;Mar.  1965. 

The  conditions  for  equivalence  of  the  Galerkin  method 
and  the  Ritz  minimizing  method  are  reviewed.  It  is 
then  shown  that  Galerkin's  method  may  also  lead  to  a 
result  which,  for  steady  state  vibrations,  is  the  same 
as  the  first  approximation  of  Krylov- Bogoliubov.  Both 
the  Ritz  method  and  the  first  approximation  of  Krylc  '- 
Bogoliubov  may  therefore  be  thought  cf  as  special 
cases  of  the  general  Galerkin  method.  The  difference 
between  them  lies  in  the  different  ways  in  which  the 
describing  differential  equations  are  expressed,  in  the 
different  forms  of  the  approximate  solution  used,  and  in 
the  different  choice  of  Galerkin  weighting  functions. 

As  an  example  of  these  differences,  the  free  vibration 
of  a  centrifugal  pendulum  is  considered.  The  exact  so¬ 
lution  is  compared  with  approximate  solutions  by  the 
Ritz  minimizing  method  and  the  method  of  Krylov- 
Bogoliubov,  and  the  three  results  are  seen  to  be  in 
close  agreement. 


1635 

Massachusetts  Inst,  of  Tech.  Dept,  of  Mechanical 
Engineering,  Cambridge. 

MECHANISMS  OF  COMBUSTION  INSTABILITY,  by 
T. -Y.  Toong,  R.  F..  Salant  and  others.  (1965]  (12]p. 
incl.  Ulus,  diagrs.  refs.  (AFO6R-65-2206) 

(AF  AFOSR-63-209)  AD  624834  Unclassified 

Also  pubiished  in  Tenth  Symposium  (Internat'l. )  on  Com¬ 
bustion,  Cambridge  (Gt.  Brit. )  (Aug.  17-21,  1964), 
Pittsburgh,  Combustion  Inst. ,  1965,  p.  1301-1313. 
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Mechanisms  mvolved  in  triggering,  amplilication,  and 
suppression  of  acoustic  waves,  due  to  presence  of 
flames  are  studied.  Experiments  performed  demonstrate 
strong  interactions  between  acoustic  and  flame  oscilla¬ 
tions  can  exist  through  flow  oscillations,  and  that  these 
interactions  are  due  to  energy  transport  between  various 
oscillation  modes  through  both  Imear  and  nonlinear 
couplings.  Intensity  of  interactions  can  be  altered  by 
varying  flow  velocity  through  an  organ  pipe.  Under  re¬ 
duced-flow  conditions,  linear  coupling  is  eliminated  and 
flame  exhibits  periodic  self-sustained  oscillations.  How¬ 
ever,  with  imposed  acoustic  excitation  of  sufficiently 
large  amplitude,  interactions  again  become  important, 
due  to  nonlinear  effects.  Nonlinear  coupling  between 
longitudinal  acoustic  oscillations  and  tangential  or  radial 
flow  and  flame  oscillations  is  also  observed.  Supporting 
evidence  is  presented,  which  shows  that  the  onset  of  the 
above  mentioned  self-sustained  oscillations  of  diffusion 
flames  is  due  to  instability  of  travelling  Tellmien- 
Schlichting  disturbance  waves.  (Contractor's  abstract, 
modified) 


1636 

Massachusetts  Inst,  of  Tech.  Dept,  ctf  Mechanical 
Engineering,  Cambridge. 

THEORY  OF  STAGNATION-POINT  HEAT  TRANSFER 
IN  IONIZED  MONATOMIC  GASES,  by  M.  L.  Finson  and 
N.  H.  Kemp.  [196S]  [4]p.  Incl.  diagrs.  refs.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFC£R-63-3S3  and  Office  of  Naval  Research) 
AD  617653  UncUssified 

Also  published  in  Phys.  Fluids,  v.  8:  201-204,  Jan.. 

msr  - 

Calculations  were  made  for  the  stagnation-pouit  geome¬ 
try  for  both  the  frozen  and  equilibrium  boundary  layers 
in  ionized  argon  and  xenon. 


1637 

Massachusetts  Inst,  of  Tech.  Fluid  Dynamics  Research 
Lab. ,  Cambridge. 

ANALYSIS  OF  TRANSONIC  FLOW  BY  MEANS  OF  PARA¬ 
METRIC  DIFFERENTIATION,  by  P.  E.  Rubbert,  Nov. 
1965,  153p.  Incl.  diagrs.  refs.  (Fluid  Dynamics  Re¬ 
search  Ub.  rept.  no.  65-2)  (AF06R-65-1932) 

(AF  AFOSR-65-156)  AD  626058  UncUssified 

A  general  method  of  solving  nonlinear  partial  dlfferen- 
tul  equations  was  developed  and  appli^  to  the  problem 
of  inviscid  transonic  flow  about  airfoils.  Solutions  are 
given  for  nonlifting  airfoils  at  all  transonic  Mach  num¬ 
bers,  Including  those  flows  with  detached  shock  waves, 
and  extensions  to  Include  lifting  and  unsteady  flows  are 
discussed.  Results  are  given  for  subsonic  and  super¬ 
sonic  flow,  and  for  flows  at  Mach  number  unity  which 
are  in  general  agreement  with  other  theoretical  results 
and  with  experiment.  Inadequacies  in  the  numerical 
technique  prevented  the  accurate  computation  of  shock 
movements,  but  preliminary  results  indicate  a  rearward 
movement  of  the  shock  impinging  on  the  airfoil  surface 
with  increasing  airfoil  thickness,  and  exhibit  the  com¬ 


monly  observed  rapid  accleratlon  behind  the  shock. 

The  well  known  local  linearization  result  of  Spreiter  and 
Alksne  is  shown  to  be  an  approximation  to  the  present 
theory  for  subsonic  flow.,  (Contractor's  abstract) 


1638 

Massachusetts  Inst,  of  Tech.  Fluid  Dynamics  Research 
Lab. ,  Cambridge. 

SUPERSONIC  STEADY  AND  UNSTEADY  FLOWS  OVER 
SLENDER  AXISYMMETRIC  BODIES  WITH  CONTINU¬ 
OUS  OR  DISCCWTINUOUS  SURFACE  SLOPES,  PART  I, 
by  J.,  J.  Kacprzynski.  Dec.  1965,  81p.  incl.  diagrs. 
tables,  refs.  (Fluid  Dynamics  Research  Lab.  rept.  no. 
65-3)  (AFOSR-66-0132)  (AF  AF06R-65-156) 

AD  630425  Unclassified 

This  report  contains  the  first  part  of  an  investigation 
aimed  at  finding  methods  for  calculating  steady  and  un¬ 
steady  inviscid  flows  past  slender  3-dimensional  bodies 
of  general  shape,  with  continuous  or  discontinuous  slope, 
but  with  continuous  cross-sectional  area..  The  method 
is  "n  extension  of  an  approximation  proposed  by  Light- 
nill  (1948)  in  which  the  solution  is  based  on  the  solution 
of  Laplace  transformed  potential  equation  and  is  ex¬ 
pressed  by  Bessel  functions.  Several  characteristic 
functions,  which  lead  to  combinations  of  Bessel  func¬ 
tions,  have  been  introduced  and  calculated.  Considered 
are  cases  of  axial  steady  flow  and  cross-flow  past  a 
body  with  discontinuities  in  slope,  as  well  as  unsteady 
flows  for  Mach  numbers  high  enough  so  that  it  is  possi¬ 
ble  to  assume  that  B^  =  (M^  -  1)  M^.,  The  latter  in¬ 

vestigation  induces  flows  with  general  unsteady  bound¬ 
ary  conditions,  the  body  with  a  harmonically  vibrating 
surface  and  the  gust  entry  problem..  (Contractor's 
abstract) 

1639 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

[ELECIRIC  AND  MAGNETIC  PROPERTIES  OF  MAT¬ 
TER],  by  A.,  von  Hippel.  Final  rept.  Nov.  1965,  52p. 
(Technical  rept..  no.  204)  (AFO6R-65-2210)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  Nonr- 1841 10)  AD  622090 

Unclassified 

A  brief  history  of  the  laboratory  for  Insulation  Research 
is  given,  from  its  inception  as  part  of  the  Electrical 
Engineering  Dept.  25  years  ago  up  until  the  present  when 
it  ceases  to  exist  as  a  separate  entity  due  to  the  creation 
of  the  interdepartmental  Center  of  Materials  Science 
and  Technology.  The  scope  of  the  research  in  modern 
materials  and  dielectrics  is  outlined.  Appendices  I  and 
II  are  extensive  bibliographies  of  material  research 
reports  from  pre-World  War  II  lO  the  present,  one  a 
chronological  listing  and  the  other,  a  publication  break¬ 
down  according  to  subject  field.  There  are  3  other  ap¬ 
pendices,  including  one  which  lists  students  awarded 
degi  ees  and  their  subjects. 
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1640 

Massachusetts  Inst,  ol  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

C  ONDITION  FOR  MAXIMUM  RESONANCE  ABSORPTION 
PEAK  IN  A  SINGLE-LINE  MOSSBAULR  ABSORBER,  by 
0.  Shimony.  Feb.  1965,  6p.  incl.  diagrs.  table.,  (Tech¬ 
nical  rept.  no.  197)  (Bound  with  its  Technical  rept.  no. 
196)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (IXirham),  and  Office 
of  Naval  Research  under  Nonr-184110)  AD  613577 

Unclassified 

For  certain  scientific  and  engineering  applications  of  the 
Mossbauer  absorption  technique  to  accurate  lelocity 
measurements,  measurements  should  be  made  in  the 
shortest  time  possible.  For  a  single-line  absorber  the 
thickness  that  gives  the  maximum  absorption  peak  is  a 
function  of  the  resonant  to  nonresonant  absorption  coef¬ 
ficients  and  can  be  found  from  a  table  or  a  curve.  This 
can  also  serve  for  absorbers  with  several  peaks  of  equal 
intensities. 


1641 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge., 

THE  CRYSTAL  STRUCTURE  OF  Bi2Ti40jj,  by  G. 
Jensen.  Apr.,  1965,  22p.  incl.  diagrs.  tables,  refs. 
(Technical  rept.  no.  198)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
Nonr-184n0)  AD  614797  Unclassified 

The  unit  cell  ol  the  compound  Bi2Ti40j  j  is  face-cen¬ 
tered  monoclinic  and  contains  4  formula  units.  Its  space 
group  is  C  2/c  with  all  atoms  in  general  positions,  ex¬ 
cept  for  oxygen  atoms  lying  on  twofold  axes.  A  phase 
transition  is  observed  at  250"C,  and  the  structure  of  the 
high-temperature  modification  is  discussed.  The  unit 
cell  of  a  related  structure,  probably  stabilized  by  impu¬ 
rities,  is  also  reported.  (Contractor's  abstract) 


as  the  superposition  of  2  dispersions,  each  having  a 
single  time  constant.  The  intensity  and  time  constant 
oi  the  2  dispersions  were  found  as  a  function  of  tem¬ 
perature  and  concentration  and  explamed  in  terms  of 
a  mechanism  in  which  hydrogen  bonds  are  broken  and 
allowed  to  reorient.  In  addition,  the  dielectric  con¬ 
stant  and  loss  were  measured  for  water  from  5°  to 
-5°C,  and  no  abnormal  behavior  was  noted  at  4°C  or  in 
the  supercooled  state.  (Contractor's  abstract) 


1643 

Massachusetts  Inst,  ci  Tech.  lab.,  for  Insulation 
Research,  Cambridge. 

MAGNETIC  ANNEAL  EFFECTS  IN  SOME  GARNETS,  by 
R.  P.  Hunt.,  Apr.  1965,  44p.  incl.  diagrs.  refs. 
(Technical  rept..  no.  199)  (Sponsored  Jointly  by  Air 
Force  Cambridge  Research  Lab. ;  Air  Force  CXfice  of 
Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research  under  Nonr-184110) 

AD  615370  Unclassified 

Many  properties  of  polycrystalline  and  reduced  single 
crystal  yttrium  iron  garnet  (ViG)  have  been  attributed 
to  the  presence  of  Fe^'*’  ions  which  provide  mobile  elec¬ 
trons  that  can  diffuse  locally  through  the  lattice.  This 
electron-diffusion  process  was  studied  by  means  of 
several  low-temperature  torque  experiments  on  sili¬ 
con-doped  yiG  of  the  form  YjFe^  jSij  with  0  <  6  <  0. 18. 

Silicon-doped  YIG,  which  contains  mobile  electrons, 
shows  an  induced  anisotropy  proportional  to  the  doping 
when  magnetically  anneal^  at  low  temperatures.  The 
kinetics  and  temperature  dependence  of  this  anisotropy 
were  investigated.  The  garnet  also  demonstrates  a 
constant  high  field  component  of  rotational  hystersis 
which  is  both  temperature  and  frequency  dependent. 

The  intrinsic,  unannealed  anisotropy  behaves  in  a  novel 
way..  At  room  temperature  it  coincides  with  that  of 
normal  YIG,  but  between  150'’  and  300°K  [Kj]  increases 

above  that  of  pure  YIG.  Below  about  150'  K,  the  curves 
develop  asymmetry  and  are  no  .onger  cubic.  At  4. 2‘’K, 
the  easy  axis  tos  shifted  to  the  1 1001  direction  in  the 
case  of  S'e  doping.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

THE  DIELECTRIC  SPECTRA  OF  WATER- ETHANOL 
MIXTURES  IN  THE  MICROWAVE  REGION,  by  D.  E. 
Buck.  June  1935,  17p.  incl.  diagrs.  tables,  refs. 
(Technical  rept..  no.  200)  (Sponsored  Jointly  by  Air 
Force  Materials  Laboratory;  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  Nonr-164110)  AD  618409 

Unclassified 

The  dielectric  constant  and  loss  were  measured  at  8.  5, 

3. 0,  1. 0,  and  0. 3  kMc/sec  for  solutions  of  ethanol  and 
water  as  a  function  of  concentration  and  temperature. 

The  mixtures  exhibit  a  distribution  of  relaxation  times 
as  opposed  to  single  time  constants  for  the  pure  comjxi- 
nents.  The  distribution  of  time  constants  was  resolved 


Massachusetts  Inst,  of  Tech.  Lab.,  for  Insulation 
Research,  Cambridge. 

MOSSBAUER  STUDIES  ON  IRON  IN  THE  PEROVSKITES 
Laj_j^SrjjFeOj(0  x  1),.  by  U..  Shimony  and  J.  M. 

Knudsen.  Feb.  1965,  39p.  incl.  illus.  diagrs.  tables, 
refs.  (Technical  rept.  no.  196)  (Bound  with  its  Tech¬ 
nical  rejX.  no.  197)  (Sponsored  joint Iv  by  Ail' r  orce 
Office  of  Scientific  Research,  Army  Research  O'fice 
(Durham),  and  Office  of  Naval  Research  under  Nonr- 
184110)  AD  613577  Unclas.ilfied 


Mossbauer  spectra  ol  the  perovskite  series 
La,  Sr  FeO  (0.  0  x  1.  0,  y  3)  were  obtainea 

*  A  y 

with  Fe  as  the  photon- emitting  and  absorbing  nucieus 
and  analyzed  in  detail.  The  Neel  temperature  of  anti- 
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antilerromagoetic  LaFeOj  decreases  with  increasing  Sr 
concentration,  in  agreement  with  previous  reports. 

That  ol  antiferromagnetic  SrFeOj  ^  (brownmiUerite 
structure)  also  decreases  as  oxygen  is  inti  oduced  to 
transform  it  to  perovskite  SrFeO^.  Characteristic 

Fe^^  lines,  identified  for  compounds  of  high  x,  have 
isomer  shifts  between  +  0. 10  and  4  0.  20  mm/sec  rela¬ 
tive  to  a  source  of  Co^*^  in  stainless  steel  Type  310, 
However,  spectra' of  compounds  of  mter mediate  x  indi¬ 
cate  the  existence  of  an  intermediate  Fe®'^  **  state, 

and  a  correlation  between  the  total  isomer  shift  of  a 

compound  and  its  Fe^^  content  was  attempted.  With  in¬ 
creasing  X  a  significant  discontinuity  in  the  total  Isomer 
shift,  corresponding  to  a  transition  from  magnetic  order 
to  disorder,  was  found.  Line  widths  vary  around  0. 40 
mm/sec  (compared  with  0.  26  mm/sec,  the  narrowest 
line  obtainable  in  the  present  setup)  and  show  broadening 
in  a  sample  fired  for  a  short  time.  The  temperature 
effect  was  used  to  calculate  the  specific  heat. 


1645 


REFRACTIVE  INDEX  OF  BaTlOg  ABOVE  THE  C"RIE 
POINT,  by  J.  M.  Ballantyne.  [1965]  [2]p.  Incl.  d.agr. 
refs.  (Sponsored  Jointly  by  Air  Force  (Xfice  of  Scientific 
Research,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research  under  Nonr-184110)  Unclassified 

PubUshed  in  Phys.  Rev. ,  v.  138:  A846-A647,  Apr.,  19, 

T5S5: - 

The  temperature  dependence  of  the  optical  thickness  of  a 
pure  BaTiO^  crystal  is  measured  interferometrically  to 
an  accuracy  of  1  part  in  10^,  and  found  to  change  by  5 
parts  in  10*  over  the  129-220“C  temperature  range.  The 
resulting  change  in  refractive  index  with  temperature  is 
calculated  by  applying  a  correction  for  thermal  expan¬ 
sion  of  the  crystal. 


1648 

Massachusetts  Inst,  of  Tech.  lab.  for  Nuclear  Science, 
Cambridge. 

ANGULAR  DISTRIBUTIONS  FROM  SHELL-MODEL  FOR¬ 
BIDDEN  (d,  p)  TRANSITIONS  TO  SPIN  5/2  STATES  IN 
Ca*3,  Ca*®  AND  Tl*’',  by  T.  A.  Belote,  W.,  E.  Doren- 
busch  and  others.  [1965]  [7]p.  incl.  diagrs.  tables, 
refs.  (AT(30- 1)2098)  UncUssUicd 

Published  in  Nuclear  Physics,  v.  73:  321-327,  Nov., 

1585: - 

The  (d,  p)  transitions  to  the  ground  state  and  first  ex¬ 
cited  states  of  Ca*®,  Ca*®  and  Ti*''^  have  been  measured 
at  deuteron  energies  near  7  mev.  The  similarity  be¬ 
tween  the  shapes  of  the  angular  distributions  to  the  weak 
374  kev  5/2  -  level  In  Ca*®,  the  176  kev  level  in  Ca*® 


and  tne  5/2  ground  state  of  Ti*^  suggests  that  these 
transitions  proceed  through  a  direct-reaction  mecha¬ 
nism.  fContractor's  abstract) 


1647 

Massachusetts  Inst.,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

BALLOON  OBSERVATION  OF  THE  X-RAY  SPECTRUM 
OF  THE  CRAB  NEBULA  ABOVE  15  KEV,  by  G.  W. 
Clark.  [1965]  [3]p.  incl.  tables.  (Sponsored  jointly  by 
[Air  Force  Office  of  Scientific  Research],  Atomic  Ener¬ 
gy  Commission,  and  [Office  of  Naval  Research]  under 
AT(30- 1)2068,  and  National  Aeronautics  and  Space  Ad¬ 
ministration)  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  14:  91-94, 

Jan.  25,  "1965.. 

A  oource  of  cosmic  x-rays  with  energies  above  15-kev 
was  observed  in  a  balloon  flight.  It  was  concluded  that 
the  x-rays  probably  came  from  the  Crab  nebula.  The 
x-ray  spectrum  of  the  Crab  nebula  was  determined  ap¬ 
proximately  m  the  energy  range  from  15  to  60  kev.  The 
results  provide  evidence  against  the  idea  that  the  x-rays 
from  the  Crab  nebula  are  the  blackbody  emission  from 
the  surface  of  a  neutron  star.. 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge., 

CALCULATION  OF  SOME  HOMOLOGY  GROUPS  RELE¬ 
VANT  TO  SDCTH-ORDER  FEYNMAN  DIAGRAMS,  by  P., 
Federbush.  [1965]  [14]p.  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientific  fiesearch].  Atomic  Energy 
Commission,  and  [Office  f  Naval  Research]  under 
AT(30- 1)2098)  Unclassified 

Published  in  Jour.,  Matt  Phys.,  v.,  6:  941  954,  June 

1585:^ - 

A  homology  group  that  determines  an  upper  bound  for 
the  number  of  linear’  independent  anal^ic  functions 
connected  with  the  sixth-order  ladder  diagram  is  here 
computed.  The  formalism  is  that  of  Fotladi,  Froissart, 
Lascoux,  and  Pham.  Calculations  use  the  standard 
methods  of  homology  theory.  It  is  found  that  there  are 
at  most  127  such  functions  in  general.  (Contractor's 
abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

ELASTIC  SCATTERING  OF  160-MEV  PROTONS  FROM 
Be®,  Ca*®,  Nl®®,  Sn^®®,  AND  Pb®®®,  by  P.  G.  Rods 
and  N.,  S.  Wall.  [1965]  [8]p.  incl.  diagrs.  tables,  refs. 
(Sponsored  jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search],  Atomic  Energy  Commission,  and  [Office  of 
Naval  Research]  under  AT(30- 1)2098)  Unclassified 


Massachusetts  Inst,  of  Tech.  Lob.  for  insulation 
Research,  Cambridge. 
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PubUshed  in  Phys.  Rev. ,  v.  HO:  B1237-B1244,  Dec..  6. 

1555: - 

Using  a  good-resolution  total-energy  scintillation  spec¬ 
trometer,  the  elastic-scattering  dilferential  cross  sec¬ 
tions  of  160-mev  protons  from  Be®,  Ca^®,  Ni®®,  Sn*20^ 
and  have  been  measured.  Optical-model  analyses 
of  the  data  have  been  made,  and  the  pertinent  parameters 
are  given.  The  most  significant  result  of  the  analyses  is 
that  the  extent  of  the  imaginary  part  of  the  optical  poten¬ 
tial  has  a  radius  of  the  order  of  10*^®  cm  greater  than 
that  ol  the  real  part,  independent  of  atomic  weight.. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

EXACT  BOOTSTRAP  SOLUTIONS  IN  SOME  STATIC 
MODELS  OF  MESON-BARYON  SCATTERING,  by  K. 
Huang  and  F..  E.  Low.  [1965]  [22 ]p.  incl.  diagr.  tanks, 
refs.  (Sponsored  jointly  by  [Air  Force  Office  of  Scien¬ 
tific  Research],  Atomic  Energy  Commission,  and  [Office 
of  Naval  Research]  under  AT(30-I)2098) 

Unclassified 

Published  in  Jour..  Mach.  Phys. ,  v.  6:  795-816,  May 
1985.  " 

The  exact  bootstrap  solutions  to  four  well-known  models 
of  meson-baryon  scattering  in  the  ncnrecoil,  one-meson 
approximation  are  studie,'.  The  models  are  the  neutral 
scalar  theory,  the  c.harged  scalar  theory,  the  symmetric 
scalar  theory,  and  the  neutral  pseudoscalar  theory.  A 
bootstrap  solution  is  defined  to  be  a  solution  satisfying 
Levinson's  theorem  of  potential  scattering.  It  is  found 
that  the  existence  of  a  bootstrap  solution  depends  cru¬ 
cially  on  the  high-energy  conditions,  wluch  enter  the 
problem  through  a  cutoff  function  and  through  subtrac¬ 
tions  in  the  dispersion  relations.  In  all  the  models  con¬ 
sidered  tiiere  is  no  bootstrap  solution  with  no  subtrac¬ 
tion.  With  one  subtraction  there  exists  more  than  one 
bootstrap  solution.  However,  the  requirements  that  (a) 
the  meson-baryon  coupling  constant  should  be  different 
from  zero,  and  (b)  there  should  be  no  inelastic  threshold 
below  the  elastic  threshold,  render  the  bootstrap  solu¬ 
tion  unique.  Positions  cl  bound  states  and  their  coupling 
constants  depend  on  2  arbitrary  parameter  j,  which  may 
be  taken  to  be  the  cutoff  momentum  and  the  subtraction 
constant.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  lor  Nuclear  Science, 
Cambridge.. 

EXACT  BOOTSTRAP  SOLUTIONS  TO  THE  LOW  ECUA- 
TION,  byK.  Huang  and  A.  H.  Mueller.  [1965]  [10]p. 
incl.  diagrs.  refs.  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research],  Atomic  Energy  Commis¬ 
sion,  and  [Office  of  Naval  Research]  under  AT(30-1)- 
2098)  Unclassified 


Published  in  Phys.  Rev. ,  v.  140;  B365-B374,  Oct.  25, 
T555: 

Inquiry  is  made  whether  the  Low  equation  for  meson- 
baryon  scatteruig  in  the  static  one-meson  approxima¬ 
tion  possesses  bootstrap  solutions,  defined  to  be  those 
solutions  satisfying  Levinson’s  theorem  of  potential 
scattering.  The  Low  equation  is  allowed  to  have  arbi¬ 
trary  subtractions  and  arbitrary  bound  states,  except 
that  the  baryon  must  be  the  lowest  bound  state.  A  2- 
parameter  family  of  cutcff  functions,  including  the  case 
of  no  cutoff,  is  introduced.  Consider  2x2  and  4x4 
crossing  matrices  of  certain  general  forms,  with  the 
Chew-Laiw  theory  included  as  a  special  case  of  the  lat¬ 
ter.  To  answer  the  question  raised,  a  simple  technique 
is  used  based  on  the  crossing  relation  on  the  imaginary 
energy  axis.  It  is  shown  that  for  all  the  crossing  ma¬ 
trices  considered  the  unsubtracted  Low  equation  does 
not  possess  v  bootstrap  solution,  regardless  of  the 
choice  of  bound  states  and  cutoff  function.  Further  study 
is  made  of  the  case  of  one  subtraction  for  2  x  2  crossing 
matrices  to  find  some  necessary  bootstrap  conditicms. 
These  restrict  the  crossing  matrix,  determine  the  form 
of  the  cutoff  function,  and  require  that  in  the  baryon 
channel  the  baryon  be  the  only  bound  state,  while  in  the 
ocher  channel  there  be  at  most  one  bound  state.  These 
results  are  generalizations  of  those  obtained  earlier  by 
Huang  and  Low. 
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Massachusetts  Inst.,  of  Tech.  [Lab.  for  Nuclear  Science] 
Cambridge. 

INELASTIC  DEUTERON  SCATTERING  AND  (d,p)  RE- 
AC  LIONS  FROM  ISOTOPES  OF  Tt..  H.  Ti^’  (d,p)Tl<®, 
by  P.,  D.  Barnes,  C.  K.  Bockelman,  and  0.  Ibnsen. 
(Sponsored  jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search],  Atomic  Energy  Commission,  and  [Office  of 
Naval  R.;5earch]  under  AT(30-1)2C98)  Unclassified 

Published  in  Phys.  Rev. ,  v..  138:  B597-B607,  May  10, 

1555: 

The  (d,  p)  reaction  from  a  target  of  isotopically  sepa¬ 
rated  Ti'*'^  lias  been  studied  at  6-mev  bombarding  ener¬ 
gy.  Proton  spectra  were  recorded  simultaneously  at  24 
scattering  angles  with  an  over-all  energy  resolution  of 
15  kev  by  means  of  a  broad-range,  multiple-gap,  heavy- 
particle  spectrograph,  Fifty-five  proton  groups,  cor¬ 
responding  to  levels  in  Ti^®,  were  observed.  To  40  of 
these  (d,  p)  groups,  transition  strengths  and  values  of 
the  orbital  angular  momenta  of  the  transferred  neutrons 
were  assigned  by  means  of  a  distorted-wave  analysis  of 
the  diflerential  cross  sections.  A  sum- rule  analysis 
shows  that  virtually  all  of  the  lf7,^2,  2P3/2i  2pl/2 

single-particle  strengths  and  25%  of  the  115/2  strength 
were  observed.  A  level  scheme  for  Ti^®  is  proposed 
and  the  available  spectroscopic  information  on  the  low- 
lying  levels  is  discussed  in  terms  of  current  nuclear 
models.  (Contractor's  absti act) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

INELASTIC  DEUTERCW  SCATTERING  AND  (d.p)  RELAC- 
TIONS  FROM  ISOTOPES  OF  TITANIUM,  in.  Ti^9{d,p) 
Ti®®,  by  P.  D.  Barnes,  C.  K.  Bockelman  and  others. 
[1965]  [6jp.  inch  diagrs.  tables,  refs.  (Sponsored 
jointly  by  [Air  Force  Office  of  Scientific  Research], 
Atomic  Energy  Commission,  and  [Office  of  Naval  Re¬ 
search],  under  AT(30- 1)2098)  Unclassif.ed 

Published  in  Phys.  Rev.,  v.  140:  B42-B47,  Oct.  11, 

IMF: 

Fifty-six  levels  in  Ti®®  have  been  excited  by  the  (d,p) 
reaction  on  Ti^®  at  6-mev  bombardmg  energy.  The  dif¬ 
ferential  cross  sections  for  the  proton  groups  were 
measured  at  23  scattering  angles.  A  distorted-wave 
analysis  of  the  experimental  results  yielded  values  of 
the  orbital  angular  momenta  of  the  transferred  neutron 
and  transition  strengths  for  44  of  the  observed  transi¬ 
tions.  A  sum-rule  analysis  indicates  that  all  of  the 
117^21  2p3/2,  and  2pj^/2  single-particle  strengths  and 
60%  of  the  lf5/2  strength  were  observed.  The  present 
data  are  compared  to  other  experimental  evidence  on 

Ti®®,  and  a  level  scheme  for  Ti®®  is  proposed.  T*'"' 
spectroscopic  data  are  discussed  in  terms  of  the  shell 
model  with  residual  interactions.  The  results  for  the 
transitions  to  the  ground  state  and  3  lowest  excited 
states  of  Ti^®  are  shown  to  be  in  disagreement  with 
seniority  conservation.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

JOHNSON-TREIMAN  RELATIONS  FROM  VECTOR-. 
MESON  EXCHANGE,  by  R.  F.  Sawyer.-  [1965]  [2]p. 

Incl.  refs.  (Sponsored  jointly  by  (Air  Force  Office  of 
Scientific  Research],  Atomic  Energy  Commission,  a-'d 
[Office  of  Naval  Research)  under  AT(30-1)2098) 

Unclassified 

Published  m  Phys.  Rev.  eirs. ,  v.  14  471-472,  Mar. 

2271555: 

It  IS  shown  that  the  Johnson-Treiman  relations  in  the 
SU(6)  theory  between  Kp  and  irp  total  cross  sections 
follow  also  from  the  octet  vector  meson  exchange  model. 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science,, 
Cambridge., 

150  kOe  LIQUID  NITROGEN  COOLED  PULSID  FLUX- 
CONCENTRATOR  MAGNET,  by  H.  IJiechn.1,-  I)  A. 

Hill,  and  B  M  Bailey.  |1965|{7|p  incl.  illus  diagis. 
tables.  (Sponsored  jointly  by  |Air  Force  Office  of  Sci¬ 
entific  Research  j.  Atomic  Energy  Commussion,  and 


[Office  of  Naval  Research]  under  AT(30- 1)2098,  and 
Air  Force  Office  of  Scientific  Research  under  [AF  49- 
(638)1468])  Unclassified 

Published  in  Rev.  Scient.,  Instr. ,  v.  36.  1529-1535, 
Nov.  1965. 

A  150  kOe  flux-conce  ator  magnet  is  described.,  Iiae. 
ing  a  90  cm®  conical  bore  7  cm  long  and  of  10.  4  cm 
max  diani..  The  field  is  held  at  peak  value  -t  lO'r  for 
30-50  msec  per  pulse.  The  flux  concentrator  is  ener¬ 
gized  by  a  transformer-rectifier  set  delivering  600  v 
at  3800A  for  the  duration  of  the  pulse,  it  is  cooled  by  a 
closed  loop  of  circulating  subcooled  liquid  nitrogen 
which  in  turn  is  cooled  external  to  the  magnet  by  liquid 
nitrogen  boiling  at  atmospheric  pressure. 
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Massachusetts  Inst.,  of  Tech.  Lab.  for  Nuclear  Science. 
Cambridge.. 

MEASUREME>T  OF  TOTAL  ATTENUATION  CROSS 
SECTIONS  IN  ALUMINUM  AND  GOLD  FOR  14.4-KEV 
GAMMA  RAYS,  by  J.,  Alonso  and  L.  Grodzins,  [1965] 
|4]p.  incl.  Ulus,  diagrs.  table,  refs.  (Sponsored 
jointly  by  [Air  Force  Office  of  Scientific  Reseerch], 
Atomic  Energy  Commission,  and  (Office  of  Naval  Re¬ 
search)  under  AT(30-1)2098)  Unclassified 

Published  in  Phys.  Rev.,  v.  17.  A975-A978,  Feb.  1, 

T55F: - 

Total  attenuation  coefficients  of  aluminum  and  gold  for 
14.4-kev  gamma  rays  have  been  measured  using  a  reso¬ 
nant  (1,  e. ,  Mdssbauer)  detector  to  reduce  forward  scat¬ 
tering  and  background  corrections.  The  re...ults  are 
390. 7  ±  0.  7  and  59, 290  t  70  barns  per  aiom  for  alumi¬ 
num  and  gold,,  respectively.  These  values  imply  pho¬ 
toelectric  cross  sections  of  371.  0  ±  0.  7  and  58, 220  ± 

70  barns/atom,;  respectively.  The  results  are  in  agree¬ 
ment  with  other,  less  precise,  measurements  in  this 
energy  region.  Present  theoretical  estimates  of  these 
cross  sections  arc  high  by  5%  for  aluminum  and  35%  for 
gold.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science,. 
Cambridge 

MOSSBAUER  SCATTERING:  THE  GYROMAGNETIC 
MOMENTS  OF  FIRST  2*  IN  W*®®  AND  W*®®  AND  Os*®® 

AND  Os*®®,  by  Y.  W.  Chew,  L.  Grodzins  and  others. 
[1965)  (5]p.  incl.  diagrs.  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scentific  Research,  Atomic  Enei,  ] 
Commission,  and  Office  of  Naval  Research  under 
AT(30- 1)2098))  Unclassified 

Published  in  Phys  Rev.  Ltrs  ,  v.  15  369-373,  Aug 

2371965. 

A  technique  for  measuring  magnetic  n.oii'ents,  p,  of 
excited  state  by  processing  the  Mdssbauer  angular 
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distribution  with  an  external  magnetic  field  is  described. 
The  method  is  applied  to  the  first  2'*'  states  in  W  and  0>S 
isotopes  and  the  gyromagnetic  ratios,  gp  =  p/l  meas¬ 
ured  are-  wl82_  0.  233  ±  0. 027;  Wl84_  n.  25  ±  0.  C3, 

Wl86,  0. 34  ±  0.  03;  Os'®®,  0. 32  i  0. 015,  and  OS^®®, 

0. 310  t  0.  027.  The  agreement  with  the  theoretical  pre¬ 
dictions  of  Nilsson  and  Prior  is  excellent  and  indicates 
both  the  correctness  of  the  pairing-force  model  and  the 
absence  of  net  spin  polarization  effects. 


1658 

Massachusetts  Inst,  of  Tech.  (Lib.  for  Nuclear  Science] 
Cambridge. 

MOSSBAUER  STUDY  OF  A  NEW  LiFe02  POLYMORPH 
AND  CuFeS2  (Abstract),  by  M.  Schiebcr,  N..  Blum,  and 
E.  R.  Bauminger.  (19651  (Ijp.  (Sponsored  jointly  bv 
Air  Force  Office  of  Scientific  Research,  (Atomic  Energy 
Commission!,  and  (Office  of  Naeal  Research]  under 
(AT(30-l)2098l)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Also  published  in  Bull.  Amer..  Phys.  Soc. ,  Series  II, 
v.‘  19,  473,  Apr.'  26,  1965. 

A  new  type  of  >-LiFe02  (>g)  has  been  prepared.  M8ss- 
bauer  absorption  data  are  reported  for  this  compound  as 
well  as  (or  S-LlFe02  and  for  natural  CuFeS2  over  the 
temperature  range  16  —300  K.  Vg  is  prepared  by  a  slow 
heat  treatment  of  the  more  usual  form  of  >-LiFe02(yf ). 

V  has  the  smallest  unit  cell  volume  of  all  the  known 
s 

LiFe02  species,  for  Vg,  a  =  4.  0457A  and  c  =  8. 6901A, 
while  for  a  =  4.  0527A  and  c  =  8. 7306A.  Mdssbauer 
spectra  in  an  external  field  Hq  =  35.  7  kOe  and  for  Hq  =  0 

at  both  60  and  286  K  show  nearly  identical  line-intensity 
ratios  of  3:2:1,.  which  indicates  an  isotropic  distribution 
of  the  internal-field  directions.  This  suggests  that  the 
measured  spontaneous  .magnetization  Oq  0.  5  emu  g  is 
probably  due  to  impurities  rather  than  to  any  departure 
from  pure  antiferromagnetism.  S-LiFeOj  has  a  Mftss- 
bauer  spectrum  similar  to  that  of  o-LiFe02  and  shows 

evidence  of  long-range  order  only  at  liquid-helium  tem¬ 
peratures.  The  saturation  value  for  the  Internal  field 
at  the  iron  nucleus  in  CuFeSj  is  345  kOe. 
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Massachusetts  Inst,  of  Tech.  Lab.  (or  Nuclear  Science,. 
Cambridge. 

NEW  MEASUREMENT  OF  THE  A  MAGNETIC  MOMENT,, 
by  D.  .A.  Hill,  K.  K.  Li  and  others.  (1965)  (Sjp.  incl. 
diagrs..  table,  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Atomic  Energy  Co.minis-- 
Sion,  and  Office  of  Naval  fie.search  under  AT(30- 1)2098)) 

Unclassified 


Published  in  Phys..  Rev..  Ltrs. ,  v.  15-  85-89,  July  12, 
1985: 

Polarized  A's  produced  in  the  reaction  v*  N  -  A  -t  K* 
pass  through  a  strong  longitudinal  magnetic  field  and 
the  angle  of  precession  of  the  A  polarization  vector  is 
measured.  The  preces'ion  can  be  observed  by  virtue 
of  the  asymmetry  in  the  decay  A  -  p  v  in  which  the  n 
meson  tends  to  be  emitted  opposite  to  the  A  spin  direc¬ 
tion.  The  result  obtained  for  A  was  -0.  77  ±  0.  27 
which  is  consistent  with  other  results. 
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Massachusetts  Inst.,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

NONEXISTENCE  OF  "PURE  BOOTSTRAP  SOLUTIONS 
TO  THE  CHEW- LOW  THEORY,  by  K.  Huang  and  A.  H. 
Mueller.  (19651  (3]p.  incl.  diagr.  (Sp.ansored  jointly  by 
(Air  Force  Office  of  Scientific  Research],  Atomic  Energy 
Commission,  and  [Office  of  Naval  Research]  under 
AT(30- 1)2098))  Unclassified 

Published  in  Phys.  Rev.  Ltrs. ,  v.  14:  396-398,  Mar. 

T5ri5S5 

Using  an  existing  definition  of  a  bootstrap  solution  it 
was  found  that  there  is  no  bootstrap  solution  to  the  Chew- 
Low  theory  if  the  scattering  amplitudes  satisfy  unsub¬ 
tracted  dispersion  relitions.  This  result  holds  for  ar¬ 
bitrary  pole  terms  in  the  Low  equation  and  is  shared 
by  any  static  model  in  the  one-meson  approximation 
with  a  2  X  2  real  crossing  matrix  A^g  having  the  proper¬ 
ties  A^  -  1  and  1  Aj j  I  <1.  The  result  also  holds  when 
the  model  is  generalized  to  include  inelastic  channels. 
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Massachusetts  Inst,  of  Tech.  Lab.  fur  Nuclear  Science, 
Cambridge, 

NOTE  ON  NON- LANDAU  SINGULARITIES,  bv  P. 
Federbush.  (1965)  (2)p.  incl.  diagrs.  (Sponsored 
jointly  by  (Air  Force  Office  of  Scientific  Research], 
Atomic  Energy  Commission,  and  (Office  of  Naval  Re¬ 
search]  under  AT(30-1)2098)  Unclassified 

Published  in  Jour.  Math.  Phys. ,  v.  6  825-826,  May 
19'65: 

Some  non- Landau  singularities  are  discussed  using  the 
formalism  of  Fotiadi,  Froissart,  Lascoux,  and  Pham. 
The  simple  cases  of  self-energy  and  vertex  diagrams 
aie  treated,  as  well  as  the  sixth-order  scattering  lad¬ 
der  diagram. 
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Massachusetts  Inst  of  Tech.  Lab.  for  Nuclear  Science,. 
Cambridge. 

PROMPT  NEUTRONS  FROM  THORIUM  PHOTOFIS¬ 
SION  by  C  P.  Sargent,;  W.  Bertozzi  and  others 
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[1965]  [13]p.  Incl.  illus.  diagrs.  tables,  refs.  (Spon¬ 
sored  jointly  by  [Aa  Force  Office  of  Scientific  Research], 
Atomic  Energy  Commission,  and  [Office  of  Naval  Re¬ 
search]  under  AT(30-1)2098)  Unclassified 

Published  in  Phys.  Rev.,  v.  137:  889-8101,  Jan.  11,. 
T96B. 

The  distril  ation  in  angle  and  velocity  of  the  prompt  neu¬ 
trons  from  the  bremsstrahlung-induced  photofission  of 
Th'^‘  in  the  photon  energy  region  near  threshold  have 
been  measured.  Using  knowledge  of  the  fissiun-frag- 
ment  angular  distribution,  the  data  have  been  mterpreted 
in  terms  of  the  neutron  distribution  relative  to  the  frag¬ 
ment  axis.  The  measurement  allows  a  quantitative  esti¬ 
mate  of  the  fraction  of  neutrons  which  are  not  emitted  by 
fully  accelerated  fragments.  The  result  for  this  fraction 
is  0. 07  ±  0.  09.  Assuming  isotropic  neutron  emission  in 
the  fragment  center-of-mass  frame,  the  analysis  also 
determines  some  characteristics  of  the  neutron  energy 
spectrum  m  this  frame.  The  spectrum  has  an  average 
energy  ij  =  1. 14  ±  0. 06  mev  and  a  second  central  moment 
<r\n)  =  (0.  77  ±  0.  06)^2.  If  it  is  represented  by  an 
evaporation-type  spectrum  with  some  distribution  of  tem¬ 
peratures,  there  is  no  significant  cjintribution  from  tem¬ 
peratures  equal  to  or  greater  than  r|.  A  similar  analysis 
has  been  made  of  data  on  prompt  neutrons  from  the  spon¬ 
taneous  fission  of  Cf252  obtained  by  8owman,  Thompson, 
Milton,  and  Swiatecki,  and  the  results  compared  with 
those  lor  Th232  photofission.  (Contractor's  abstract) 


1663 

Massachusetts  Inst.,  of  Tech.  Lab.,  for  Nuclear  Science, 
Cambridge. 

QUANTIZED  VORTEX  RINGS  IN  SUPERFLUID  HELIUM, 
A  PHENOMENOLOGICAL  THEORY,  by  K.  Huang  and 
A.  C.  Olinto.  [1965]  [lljp.  incl.  diagrs.  fables,  refs., 
(Sponsored  jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search],  Atomic  Energy  Commission,  and  [Office  of 
Naval  Research]  under  AT(30-1)2098)  Unclassified 

Published  in  Phys.  Rev.,  v.  139:  A1441-A1451,  Aug. 

5f5rT955:'~ 

Rayfield  and  Reif  (RR)  and  Careri,  Cunsolo,  and 
Mazzoldi  (CCM)  have  done  some  experiments  involving 
ion  complexes  moving  through  liquid  helium  In  a  constant 
uniform  electric  field.  The  results  of  RR  give  direct 
and  compelling  evidence  that  the  ion  complexes  become 
atta'-hed  to  quantized  vortex  rings,  the  existence  of 
wh  -li  was  conjectured  by  Feynman  and  Onsager.,  Their 
experiments,  however,  do  not  yield  details  concerning 
the  interactions  between  ion  complex  and  vortex  ring. 

The  results  of  CCM,  on  the  other  hand,  exhibit  a  wialth 
rf  gross  and  fine  structures,  but  they  do  rot  seem  to  be 
immediately  understandable  in  simple  terms.  This  pa¬ 
per  attempts  to  understand  all  the  results  of  RR  and 
CCM  in  terms  of  a  phenomenological  theory  of  qu.iiitized 
vortex  rings.  It  is  hypothesized  that  an  ion  complex  can 
create  a  vortex  ring  only  if  its  velocity  v  and  effective 
radius  R  satisfy  the  condition  6iivR  -  nh/'m,  (n  =  1,2,3, 

. . . ),  whe^e  h  is  Planck's  constant  and  in  the  helium 
mass.  The  number  6)i  is  semiempirical.  An  experiment 
is  suggested  to  test  this  hypothesis  directly.  A'.ter 


creation,  the  inter .iction  of  the  vorte.x  ring  and  the  ion 
comtilex  is  described  Bhenomenolueicallv.  with  all  pa¬ 
rameters  determned  directly  by  experiments.  This 
leads  to  a  definite  nnxiel  that  describes  in  detail  the 
nistory  of  i.--'  on  complex  in  liquid  helium  The  deter-- 
niination  of  parameters  makes  extensive  use  of  experi¬ 
mental  dau,  but  only  one  number  from  CCM.-  The 
model  then  reproduces  quantitatively  ail  the  data  of 
CCM.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

RELATION  BETWEEN  POLES  IN  PROPAGATORS  AND 
THE  EXISTENCE  OF  PARTICLES,  by  R.  Perrin, 

[1965]  |2]p.  (Sponsored  jointly  by  [Air  Force  Office  of 
Scientific  Research],  Atomic  Energy  Commission,  and 
[Office  of  Naval  Research]  under  AT(30-1)2098) 

Unclassified 

Published  in  Phys.  Rev.,  v.  140-  B199-B200,  Oct.  11,. 
T9B5. 

It  is  shown  that  in  a  relativistic  field  theory  the  exis¬ 
tence  of  a  pole  in  a  propagator  at  an  unphysical  value  of 
p2  does  not  imply  the  existence  of  a  discrete  state  in 
the  theory  having  this  value  of  p  as  an  eigenvalue. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab  ,. 
Cambridge. 

QUANTUM  THEORY  OF  ELECTRON  GAS  PLASMA 
OSCILLATIONS  IN  A  MAGNETIC  FIELD,  by  N  J. 
Horiiig.-  [1965]  63p,  ir.cl.  refs.  (AFOSR-65-0730) 

[AF  19(604)7344]  AD  616042  Unclassified 

Also  published  in  Ann,  Phys.  ,  v.  31:.  1-63,  Jan.  1965. 

The  response  function  for  an  en  ctron  gas  in  an  external 
magnetic  field  is  investigated  by  the  method  of  Green's 
functions  using  the  random  phase  approximation  Tne 
spectrum  of  plasma  oscillations  and  assix:iated  oamping 
are  obtained.  The  dispersion  relations  for  wave  vectors 
both  perpendicular  and  oblique  to  the  magnetic  field  are 
studied  as  power  series,  and  semiclassical  n.odels  are 
employed  in  study  of  the  plasma  modes.  Detailed  for¬ 
mulas  for  natural  damping,  which  take  full  account  ol 
the  influence  of  the  magnetic  field,  are  given  for  all 
plasma  modes  considered. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  ijib. 
Cambridge. 

NATIONAL  MAGNET  LABORATORY,  by  B  Lax  and 
F.  Bitter.  Final  rept.,  July  1,.  1960-Oct.  31,.  1964 
Feb.  15,  1935,  43p.  me',  tables,  lefs  (.®iFOSK-65-- 
0733)  (AF  19(604)7344)  AD  615152  Unclas.sified 
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A  summary  of  work  r  jne  at  the  National  Magnet  labora¬ 
tory,  founded  at  the  Massachusetts  Institute  of  Tech¬ 
nology  by  the  Air  Force  Office  of  Scientific  Research,  is 
presented.  The  laboratory  provides  continuous  magnetic 
fields  of  2Su  kijauss,  100  Kgauss  stronger  than  available 
el.sewhcre.  The  number  and  varietv  of  high  field  mag¬ 
nets  and  the  ease  and  flexibility  of  their  use  are  un¬ 
equalled  in  the  world.  The  fields  of  study  have  included 
solid  state,  low  temperature  and  plasma  physics.  Wiih- 
tn  these  areas  such  phenomena  as  superconductivity, 
magneto-optical  effects,  cyclotron  and  magnetic  reso¬ 
nance,  and  transport  effects  m  metals,  seraimetals  and 
semiconductors  were  investigated. 
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M.issachusetts  Inst,  of  Tech.  National  .Magnet  lab. , 
Cambridge. 

ANALYSIS  OF  THE  EIGENSTATES  OF  PrS’  IN  UCl^ 

USING  THE  ZEEMAN  EFFECT  IN  HIGH  FIELDS,  by  R. 
SarupandM.  H.  Crozier.  [1965;  [6lr.  incl.  tables, 
refs.  (AFOSR-65-0734)  [AF  19(604)7344]  AD  614852 

Unclassified 

Also  published  in  Jour.:  Chem.  Phys. ,  v.  42:  371-376, 
Jan.  17‘l965..  " 

The  Zeeman  effect  of  the  absorption  and  fluorescence 
spectra  of  Pr^  in  LaCl  was  studied  at  liquid  nitrogen 

and  liquid  helium  temperatures  in  magnetic  fields  up  to 
69  kgau.ss.  Both  linear  and  quadratic  effects  were  *- 
served,  and  these  are  used  to  establish  unequivocally 
tl.e  crystal  quantum  numbers  of  the  observed  energy 
levels.  Crystal-field  theory  is  used  to  calculate  the 
magnetic  behavior  oi  the  energy  leiels,  and  good  agree¬ 
ment  is  found  with  experiment,;  but  some  systematic 
deviations  are  also  noted.  The  second-order  effect  was 
found  useful  in  understanding  tl.e  nature  of  these  dcvi.i- 
tions,  and  it  appears  that  a  crystal-field  calculation  titled 
to  the  ene.gy  levels  does  rot  yield  the  eigenstates  giv¬ 
ing  the  best  agreement  with  the  observed  behavior  in 
high  magnetic  fields.  (Contractor's  abstract), 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab.  ,• 
Cambridge. 

PLASMONS  IN  A  MAGNETIC  FIELD,  by  N.  J.  Horint;. 
i;',65|[10|p.  (AFOSR-65-1170)  (AF  19(604)7344 1 
AD  622641  Unclassified 

Also  publish^  in  Proc  Seventh  Internat'l.  Com.  on  the 
Physics  61  Semiconductors,  Pans  (France)  (July  19-24, 
1964),  Pans,;  Dunod,  1965,  107-116. 

A  summary  is  presented  of  the  results  of  calculations 
on  pla.smons  in  a  magnetic  field.  The  calculations  are 
based  on  a  Green's  function  fomukition  of  the  random 
phase  approximation  for  the  inverse  dielectric  function 
of  an  electron  gas  in  a  magnetic  field.  The  Green's 
function  can  be  obtained  m  closed  form,;  and  the  result¬ 
ing  inverse  dielectric  function  has  been  used  to  write  the 
plasmon  dispersion  relation  and  damping  constant  in 


relatively  tractable  forms  which  are  not  encumbered 
oy  unwieldy  summations  over  laadau  eigenstates. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  ,  ^o. , 
Cimbridge. 

PROGRESS  IN  MAGNETO- OPTICAL  EFFECTS,  by  B. 
lax.  [1965]  [17]p.  incl.  diagrs.  table,  refs.  (AF06H- 
65-1171)  (AF  19(604)7344]  AD  622640  Unclassified 

Also  published  in  Proc.,  Seventh  Internat'l.  Conf.,  on  the 
Physics  of  Semiconductors,  Paris  (France)  (July  19- 
24,  1964),  Pans,  Dunod,  1965,  253-269. 

A  review  is  presented  of  the  recent  progress  In  magneto¬ 
optical  phenomena  in  semiconductors  and  metals.  The 
situation  on  the  Faraday  rotation  and  Voigt  effect  is  Im¬ 
proved  but  ni/  yet  complete.  The  progress  in  semi- 
mctals  has  shown  the  promise  of  the  magneto-reflection 
technique,  which  should  lead  to  further  exploration  of 
new  materials  at  very  high  fields.  The  cross-field  phe¬ 
nomenon  which  is  suited  lor  semiconductors  provides  a 
more  sensitive  tool  for  investigating  high  gap  materials. 
The  emphasis  in  the  future  of  magneto-optical  phenome¬ 
na  IS  most  likely  to  shift  from  absorption  to  emission.. 

It  is  expected  that  with  these  new  tools  and  techniques, 
magnetooptical  phenomena  will  be  fruitfully  exploited  for 
both  basic  and  applied  research  from  the  far  infrared  to 
the  optical  and  ultra-violet  regions  in  semiconductors 
and  semimetals 
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Massachusetts  List.,  cf  Tech.  National  Magnet  Lab., 
Cambridge. 

ROTATORY  DISPERSION  OF  DIRECT  EXCITON  IN 
GERMANIUM,  by  Y.  Nlshlna,  J.  Kolodzlcjczak,  and 
B.  Lax.  (1965]  (5]p.  incl.  diagrs.  (AF05R-65-in2) 
(AF  19(604)7344]  AD  622757  Unclassified 

Also  published  in  Proc.  Seventh  Jiiternat'l.  Conf.  on  the 
Physics  of  Semiconductors,  Paris  (France)  (July  19-24, 
1964),  Pans,  Dunod,  1965,  867-871. 

Since  the  oscillatory  I.ehavior  of  the  interband  Faraday 
effect  was  observed  in  Ge  at  room  temperature,  much 
interest  has  been  focussed  on  how  the  Coulomb  interac¬ 
tion  between  the  excited  electron  and  the  hole  would  in¬ 
fluence  the  line  shapes  of  the  rotatory  dispersion.  In 
order  that  this  problem  might  be  answered  quantitatively 
with  some  experimental  evidence,  it  was  necessary  to 
measure  the  rotatory  dispersion  for  a  single  energy 
state  of  a  direct  exciton  in  a  pair  of  nondegenerate  con¬ 
duction  and  valence  bands  This  paper  presents  the  ex¬ 
perimental  results  on  the  Faraday  rotation  and  the  Voigt 
effect  of  the  direct  excitons  at  F  points  in  Ge  near  liquid 
helium  temperature.  Good  agreement  was  obtained  be¬ 
tween  the  experimental  results  and  those  calculated  for 
the  laruday  rotation  in  the  photon  energy  range  up  to 
0  900  ev. 
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Massachusetts  Ins.,  of  Tech.  National  Magnet  Lab. , 
Cambridge., 

MUTUAL  INDUCTANCE  BRIDGE  FOR  AC  SUSCEPTI¬ 
BILITY  MEASUREMENTS  AT  LOW  FRECUENCIES,  by 
E.  Maxwell.  11965]  (2]p.  incl.  dugrs.  (AFOSR-65- 
1379)  [AF  19(604)7344]  AD  621191  Unclassified 

Also  published  in  Rev.  Scient.  Instr. ,  v.  36  553-554, 
Apr.  1963^ 

A  mutual  inductance  bridge  for  measuring  ac  magnetic 
susceptibility  at  low  frequencies,  usuig  standard  com¬ 
ponents,  IS  described.  The  equivalent  of  a  decade  mutu¬ 
al  indicator  is  achieved  by  using  a  commti  cial  decade 
autotransformer  m  combination  with  a  small  fixed  mutu¬ 
al  inductor.  The  Gertsch  RT-61  transformer  is  used  at 
30-400  cps  and  lower,  while  the  RT-60  is  used  at  -  I  kc. 
Both  transformers  have  a  nominal  accuracy  of  0.  001%, 
which  is  more  than  sufficient  in  this  use.  A  low-noise 
preamplifier  followed  by  a  lock-in  amplifier  is  used  for 
null  detection. 
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Massachusetts  Inst.,  of  Tech.^  National  Magnet  Lab. , 
Cambridge. 

DE  HAAS-VAN  ALPHEN  EFFECT  IN  PYROLYTIC  AND 
SINGLE-CRYSTAL  GRAPHITE,  by  S.  J.  Williamson, 

S.  Foner,  and  M.  S.  Dresselhaus.  [1965]  [5]p.  incl. 
diagrs.  refs.  [AF  19(604)7344]  Unclassified 

Published  in  Proc.  Nirtn  Internat'l.  Conf.  on  Low 
Temperature  Physics,  Columbus,  Ohio  (Aug.  31-Sept. 

4,  1964),  ed.  by  J.  G.  Daunt,  D.  0.  Edwards  and 
others.  New  York,  Plenum  Press,  v.  LT9(Pt.  B)- 
771-775,  1965. 

The  de  Haas-van  Alphen  oscillations  in  the  magnetic 
susceptibility  of  pyrolytic  graphite  have  been  observed 
for  t.ie  first  time  and  a  comparison  made  with  those 
of  single-crystal  graphite.  These  preliminary  meas¬ 
urements  weie  performed  at  temperatures  between  1.2' 
and  4.  2°  with  fields  up  to  55  kgauss  applied  along  the 
c-axis.  The  usual  beat  [vittcrn  attributed  to  majority 
electron  and  hole  carriers  was  found  to  be  identical 
for  both  pyrolytic  and  single-crystal  graphite  between 
1.  5  and  20  kgauss.  This  equality  between  the  pyrolytic 
and  single- crystal  graphite  frequencies,  f^^,  and  ef¬ 
fective  masses,  m*,  is  significant  in  establishing  the 
graphite  band  parameters,  because  the  most  complete 
band  parameter  determination  has  been  made  by  combin- 
im;  magneto-reflection  data  in  pyrolidic  graphite  with 
Shubnikov-de  Haas  data  on  single-crystal  graphite.  Low- 
temperature  de  Haas-van  Alphen  measurements  also 
yield  a  comparison  of  the  local  order  in  pyi  olytic 
graphite  with  that  in  single-crystal  graphite..  Further 
more,  the  oscillations  of  unusually  low  frequency  dis¬ 
covered  by  Soule  (IBM  Jour.  Res.  Develop. ,  v.  8'  268, 
1964)  were  confirmed  by  observation  in  both  graphites. 

The  existence  of  such  low  f  oscillations  is  shown  to  be 
M 

consistent  with  existing  band  structure  calcuLitions. 
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Massachusetts  Inst  of  Tech.  National  Magnet  l-ao  , 
Cambridge. 

HIGH-MAGNETIC-FIELD  BUBBLE  TRAPPING  IN 
LIQUIDS  (Abstract),  by  M.  H  Crozier.  |19651|l!p. 
[AF  19(604)7344]  Unclassified 

Presente<J  at  meeting  of  the  Amer.  Phys.  Soc  ,~ 

Kansas  City,,  Mo.  ,■  Mar.  24-27,.  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.  .,  Series  H,  v.  10' 
3o5;,' Marr24,  1965. 

The  author  obsened  the  occurrence  of  a  pressure  bar¬ 
rier  preventing  the  free  movement  of  bubbles  up  a 
column  of  water  in  a  vertical  solenoid  magnet  operated 
m  the  range  165-200kgauss  This  effect  is  caused  by 
the  body  force  acting  on  this  diamagnetic  liquid  due  to 
the  field,  which  results  in  the  occurrence  of  a  local 
minimum  and  maximum  in  the  hydrostatic  pressure. 
The  corresponduig  effect  can  occur  in  paramagiietic 
liquids  such  as  liquid  air  even  in  a  standard  20-kgauss 
electromagnet,  and  the  "burp"  associated  with  the  es¬ 
cape  of  a  large  bubble  from  the  trap  presents  a  prob¬ 
lem  in  some  experiments.  By  formulating  the  theory 
of  the  trapping  process,;  one  is  led  to  predict  that  at 
slightly  higher  fields  our  solenoid  would  also  proauce  a 
bubble  trap  in  liquid  helium,  which  could  give  rise  to 
irregularities  in  the  results  of  low-temperature  experi¬ 
ments  at  very  high  Leld.s  unless  bubbles  are  prevented 
from  forming. 
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Massachusetts  Inst,  of  Tech.  [National  Magnet  Lab.  ] 
Cambridge. 

MAGNETIC  PROPERTIES  OF  InAs  DIODE  ELECTRO¬ 
LUMINESCENCE,  by  F.;  L.  Galeener,  I.  Melngailis 
and  others.  [1965]  [6|p.  incl.  diagrs.  refs.  [AF  19- 
(604)73441  AD  624878  Unclassified 

Also  published  in  Jour.  Appl.  Phys.  ,,  v.  36'  1574- 
BYS",  May  19^57 

Spontaneous  and  laser  electroluminescence  of  InAs  di¬ 
odes  liave  been  studied  in  magnetic  fields  up  to  109 
kgauss.  The  peak  of  the  emitted  energy  shifts  linearly 
with  magnetic  fields  above  20  kgauss  at  a  rate  which 
depends  on  the  carrier  concentration  of  the  n-type  base 
material.  If  the  energy  shift  is  described  as  AE  -  f 
heH/m*c,  the  value  of  m*  is  the  same  as  that  measured 
at  the  Fermi  level  in  bulk  n-type  material  The  emis¬ 
sion  from  one  laser  diode  exhibited  a  splitting  wnich 
corresponds  to  a  g  factor  of  about  7  for  the  electron. 
Evidence  was  obtained  that  the  laser  threshold  current 
16  reduced  by  the  component  of  magnetic  field  perpen¬ 
dicular  to  the  junction  current. 
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Massachusetts  Inst,  ol  Tech.  National  Magnet  Lab 
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EFFECT  IN  GALLIUM  (Abstract),  by  S.  Foner  and 
E.  J..  McNiH,  Jr.  [19651  [l]p.  (AF  19(604)7344] 

Unclassified 

Presented  at  meeting  ol  the  Amer.  Phys.  Soc. , 

Kansas  City,  Mo.  ,■  Mar.  24-27,  1965. 

Published  in  Bull.  Amor.,  Phys.  Soo. ,  Series  11,  v.,  10; 
35T,.  MarTS^,  1965.. 

Munarin  and  Marcus  observed  an  oscillatory  dc  magneto¬ 
resistance  in  galliu.m  at  low  temperatures  with  field- 
modulation  techniques.  This  effect  was  periodic  in  H, 
inversely  proportional  to  thickness,  and  for  certain 
orientations,  increased  in  amplitude  for  'A  as  high  as 
14  kgauss.  The  authors  observed  a  similar  effect  in  the 
differential  rf  absorption  of  gallium  (detected  with  audio 
field  modulation)  from  6  to  30  mcps.  The  size  effect 
agreed  within  experimental  error  with  Munarin  and 
Marcus  and  could  be  followed  to  43  kgauss  for  H  along 
the  a  axis..  I.arge  superimposed  de  Haas-Shubnikov 
oscillations  tended  to  obscure  the  data  above  this  field. 
The  classical  penetration  depth  was  much  less  than  the 
sample  thickness  for  the  frequencies  and  fields  employed. 
Preliminary  transmission  studies  of  rf  radiation  through 
gallium  crystals  have  also  been  made  as  a  function  of  fre¬ 
quency,  field,  and  orientation.  The  results  of  these 
and  related  experiments  are  discussed. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

MEASUREMENTS  ON  NIOBIUM-TIN  SAMPLES  IN  200- 
kC  CONTINUOUS  FIELDS,  by  D.  B..  Montgomery  and 
W.  Sampson.  [1965]  [4]p.  Incl.  dlagrs.  table.  (AF06R- 
65-1181)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  49(638)1468]  and  Atomic 
Energy  Commission)  AD  621303  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc, , 

Kansas  City,  Mo. ,.  Mar.,  24-27,  1965. 

Also  published  in  Appl.  Phys.  Ltrs. ,  v.  6'  108-111, 

Mar.  IS,  1965. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
II,  V.  10:  359,  Mar,,  24,  1965. 

Measurements  are  made  of  the  critical  current  as  a 
function  of  applied  magnetic  field  on  several  samples  of 
niobium-tin  at  4.  2  K  m  dc  fields  as  high  as  201  kgauss. 
The  measurements  allow  a  determination  of  the  upper- 
critical  field,  even  of  the  best  material,  to  within  a  few 
percent.  The  data  also  reveal  the  marked  deviation  cd 
seme  materials  at  high  fields  from  the  defect -limited 
currents  of  the  Lorentz-force  model,  and  Indicate  a 
parabolic  approach  to  Hc2. 


Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. ,, 
Cambridge. 

FARADAY  EFFECT  IN  SOLIDS,  by  H.  S.  Bennett  and 
E  A.  Stern.  (1965][14]p.  incl.  refs.  (AFOSR-65- 
0604)  [AF  49(638)1468]  AD  614558  Unclassified 

Also  published  in  Phys.  Rev.,  v.,  137:  A448-A461, 
Jan.  Ig;  155^5., 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

NONLINEAR  SHIELDING  IN  RARE-EARTH  CRYSTAL 
FIELD  INTERACTIONS,  by  A,  J.  Freeman  and  R.  E. 
Watson.  (1965]lllp.  (AFOSR-65-1380)  (AF  49(638)- 
1468)  AO  622620  UnclassUied 


Expressions  for  the  weak-field  Faraday  effect  in  cubic 
m.itcrials  are  presented  for  the  cases  of  transmission 
and  reflection.  These  expre.ssions  contain  the  elements 
of  the  complex  conductivity  tensor.  General  quantum - 
mechanical  expressions  for  the  diagonal  and  off-diagonal 
elements  of  the  frequency-dependent  conductivity  tensor 
arc  computed  for  arbitrary  external  magnetic  fields  and 
in  the  zero-wave-vector  limit  with  the  aid  of  dispersion 
relations.  Sum  rules  for  the  conductivity  tensor  ele¬ 
ments  are  also  derived.  The  high-frequency  limits  of 
the  conductivity  elements  are  shown  to  reduce  to  the 
free- electron-gas  results.  A  simple  physical  interpre¬ 
tation  of  the  effect  of  the  magnetic  field  on  the  conduc-- 
tivity  tensor  is  given,  and  this  shows  that  2  effects  cwld 
Contribute  to  the  Faraday  effect.  Th?se  are  the  Zeeman 
splittings  of  the  energy  levels  and  the  changes  of  the  ma¬ 
trix  elements.  A  calculation  of  the  Faraday  effect  in  the 
effective-mass  approximation  is  performed.  Special  at¬ 
tention  is  given  to  the  contribution  of  the  spin-orbit  in¬ 
teraction  to  1st  ordei;  and  it  is  shown  tliat  for  practically 
all  nonferroni.tgnetic  metals  this  can  be  an  appreciable 
effect  on  the  interband  part.  The  spni-orbit  effect 
should  be  observed  as  a  rapid  variation  in  a  compara¬ 
tively  small  frequency  range.  The  intrauand  i»  not  af- 
fectiii  by  spin-orbit  effects  to  Isl  o.-der.-  (Contractor's 
abstract) 


Presented  at  Tenth  Conf.  on  Magnetism  and  Magnetic 
Materials,  Minneapolis,  Minn.,  Nov.  16-19,  1964. 

Also  published  in  Jour.,  Appl.  Phys. ,  v.,  36-  928,  Mar. 
1965;  - 


Configuration  interaction  methods  were  used  !  estimate 
the  leading  nonlinear  and  Imear  shielding  terms  in  a 


3+ 


number  of  rare  earth  ions:  Ce''  ,  Tb”  ,  Er®^,  Tm 
Ho^*,  Dy^*,.  and  Yb  .  Calculations  were  made  as  a 
function  of  crystalline  field  strength  since  the  nonlinear 
shielding  is  dependent  on  the  strength  of  the  applied  ex¬ 
ternal  field.  Nonlinear  shielding  of  and  external 

fields  were  determined  as  a  function  of  atomic  number 
as  were  their  effects  on  apparent  V^,  V^,  and  Vg  crys¬ 


tal  field  parameters.  It  is  concluded  that  antlshielding 
lather  tton  shielding  of  the  V.  field  occurs,  but  only  by 

a  few  'eat  most,  the  V2  field  is  always  shielded.  For 
the  heavy  rare-earth  10ns,  the  shielding  effects  are 
much  smaller  than  for  the  lighter  10ns,  with  the  apparent 
and  Vg  shielding  being  very  small.  The  most  severe 
nonlinear  effects  arise  when  relatively  strong  V2  and  V,j 
fields  contribute  to  a  relatively  weak  Vg  field 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

GENERATION  OF  INTENSE  MAGNETIC  FIELDS,  by 
O.  B.  Montgomery.  [1965]  [8]p.  incl.  diagrs.  refs. 
(AFOSR-65-1980)  (AF  49(638)1468)  AD  626328 

Unclassified 

Presented  at  Tenth  Conf.  on  Magnetism  and  Magnetic 
Materials,  Minneapolis,  Minn. ,  Nov.,  16-19,  1964. 

Also  published  in  Jour.  Appl.  Phys. ,  v.,  36:  893-900, 
Mar.  1965. 

The  current  and  future  status  of  high-field  superconduct¬ 
ing  magnets  is  reviewed.  Presently,  superconducting 
magnets  to  60  kgauss  and  a  few  even  to  100  kgauss  are 
within  the  reach  of  most  research  budgets.  The  poten¬ 
tial  of  niobium-tin  materials  gives  promise  of  future 
superconducting  fields  to  200  kgauss.  Other  methods  of 
generating  fields,  such  as  water-cooled  continuous  mag¬ 
nets,  millisec  pulse  magnets,  and  long-pulse  cryogenic 
magnets,  will  find  their  principal  use  in  reaching  even 
higher  fields,  supplementing  superconducting  magnets, 
or  in  circumventing  problems  which  preclude  the  use  of 
superconductors.  Pulse  magnets  are  presently  capable 
of  producing  millisec  fields  up  to  500  kgauss  and  long 
pulses  to  250  kgauss.  Some  design  considerations  of  the 
magnets  discussed  are  presented.  (Contractor's  ab¬ 
stract,  modified) 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

INTERFEROMETRIC  MEASUREMENT  OF  MICROWAVE 
HEUCON  DISPERSION  AND  THE  MOLE  DAMPING 
EFFECT  IN  INTRINSIC  InSb,  by  J.  K.  Furdyna.  [1965] 
[4V.  IncI.  diagrs.  refs.  (AFOSR-65-1962)  [AF  49- 
(638)1468]  AD  627480  Unclas.sified 

Also  published  in  Phys.  Rev.  Ltrs. ,.  v.  14'  635-638, 

Apr.  19,  1965.' 

Helicon  wave  propagation  is  investigated  in  intrinsic 
InSb  at  35  Gc/sec  in  the  temperature  range  from  200'  to 
400°K  in  magnetic  fields  up  to  100  kgauss.  Well-defined 
Rayleigh-type  interference  patterns  indicate  that  the 
hold  contribution  to  the  helicon  dispersion  is  negligible 
in  practically  the  entire  available  field  region,  and  in 
this  sense  the  role  of  the  slow  carriers  is  similar  to  that 
of  the  fixed  positive  ions.  However,  even  at  moderate 
fields,  the  hold  plasma  provides  the  dominant  damping 
mechanism  of  the  helicons.  Results,  obtained  oy  using 
the  classical  helicon  model,  agree  moderately  wiih  the 
known  dc  mobilities.  The  inadequacy  of  the  model  in  the 
proximity  of  the  quantum  regime  is  a  likely  cause  for 
the  discrepancy,  Rayleigh  patterns  arc  also  obtained  by 
variring  the  concentration  via  temperature  at  fixed  field, 
with  more  accurate  results. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab  , 
Cambridge. 

LOW-TEMPERATURE  ANTIFERROMAGNETIC  RESO¬ 
NANCE  IN  0'Fe20j,  by  S.  Foner  and  S.  J.,  Williamson,. 
[1965]  [3]p.  incl.  diagr.  refs.  (AFOSR-65-1984) 

(AF  49(638)1468)  AD  627197  Unclassified 

Presented  at  Tenth  Conf.  on  Magnetism  and  Magnetic 
Materials,  Minneapolis,  Minn, ,,  Nov.  16-19,  1964, 

■Also  published  in  Jour.  .Appl.  Phys,,  v.  36.  1154-1156, 
Mar.  1965. 

Antiferromagnetic  resonance  (AFMR)  at  35,  70,  and  121 
Gc  sec  in  single-crystal  synthetic  and  natural  o-FCjOj 

from  4.2  to  280' K  lias  been  observed  The  usual  low- 
field  AFMR  as  well  as  the  spin-flop  resonance  mode  are 
observed  with  pulsed  magnetic  fields  applied  parallel  to 
the  c  axis.  The  data  extend  from  well  below  the  spin 
reorientation  transition  tempe'-ature  Tj^^  (about  -10  C) 
to  well  above  T,^.  The  spin-flop  mode  joins  smoothly 
with  the  canted  high-frequency  mode  above  The 
usual  AF.MR  tormin.ites  abruptly  at  Tj^.  The  3  modes 
otiserit'd  here  for  the  fust  time  in  n-Fe20j  require 

cither  high  lields  or  high  frequencies  or  both  for  obser¬ 
vation.  The  effects  of  the  Dzyaloshmsky-Monya  field 
*^DM  spin-Uop  resonance,,  the  usual  AFMR,  and 

possible  effects  of  spontaneous  sublatt'ce  magnetizations 
are  discussed.  (Contractor's  abstract) 
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SHIfT  OF  LANDAU  LEVEI^  IN  CROSSED  ELECTRIC 
AND  MAGNETIC  FIELDS,,  by  CJ.  H.  F,  Vrehen.  11965] 
|4]p.  inci.  duagrs,  refs.  (AFOSR-65-1988;  [AF  49- 
(638)14681  AD  626824  U.iclassified 

Also  jiubiished  in  Phys.  Rev.  Ltrs.,  v.  14:  558-561,- 
AprV  57  r9'65: 

In  mutually  perpendicular  strong  electric  and  magnetic 
fields,  a  resonance  '3  observed  in  the  optical  absorp¬ 
tion  below  the  direct-gap  band  edge  in  germanium.  It  i.s 
interpreted  as  the  transition  between  the  zeroth  Landau 
levels  in  the  valence  a.nd  conduction  bands.  The  varia¬ 
tion  of  the  position  and  intensity  of  this  resonance  with 
E/H  IS  in  good  agreement  with  a  theory  of  Aronov  which 
treats  the  optical  absorption  in  crossed  fields  in  the 
effective-mass  approximation.  It  is  shown  likely  that 
the  whole  phenomenon  of  optical  absorption  below  the  gap 
in  crossec  fields  m  germanium  can  be  reasonably  de¬ 
scribed  in  the  effective-mass  approximation,  up  to  the 
highe.st  electric  fields  attainable. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

MbSSBAUER  STUDIES  OF  SPIN  FLOP  IN  ANTIFERRO¬ 
MAGNETIC  HEMATITE,  by  N.  Blum,  A.  J.  Freeman 
and  other.®.  |1965][2]p.  inch  diagrs.  (AFOSR-65- 
1990)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)1468,  [Air  Force  Office  of 
Scientific  Research)  Atomic  Energy  Commission,  and 
(Office  of  Naval  Research]  under  AT(30-1)2098) 

AD  627459  Unclassified 

Presented  at  Tenth  Conf.  on  Magnetism  and  Magnetic 
Materials,  Minneapolis,  Minn.,  Nov.,  16-19,  1964. 

Also  published  in  Jour.  Appl.  Phys.  ,,  v.  36  1169-1170, 
Mar.  T965; 

The  antiferromagnetic  sublattice  magn.-tization  below  the 
Morin  transition  temperature  T^  260  K,  are  parallel 

and  antiparallel  to  the  trigonal  axis  of  rhombohedral 
'■»-Fe202.  Experiments  at  80  K,  using  the  Mdssbauer 
technique  together  with  high  external  magnetic  fields  on 
both  polycrystalline  and  single-crystal  samples,  show 
that  the  directions  of  the  sublattice  magnetizations  flop 
from  along  the  crystallographic  [HI]  direction  into  the 
bas.ll  (111)  plane.  H^  is  found  to  be  67.  5  i  3  kOe.  In 
the  polycrystalline  sample,  this  behavior  is  exhibited 
through  the  occurrence  of  a  maximum  in  the  width  of 
the  outer  lines  of  the  Mbssbauer  speetrumi  plotted  as  a 
function  of  Hg,  In  the  single  crystal,  which  is  oriented 
so  that  the  v  rays  propagate  along  the  [1111  direction, 
the  magnetic  transition  is  clearly  observed  as  a  .sudden 
qu<ilitalive  as  well  as  quantitative  change  in  the  appear¬ 
ance  ol  the  Mbssbauer  hyperfine  spectrum,  below  the 
critical  field,  the  Am  ®  0  lines  are  the  strongest  compo¬ 
nents  of  the  6-line  spectrum.,  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  National  Magnet  I,ab. , 
Cambridge, 

MAGNETOABSORPTION  OF  THE  INDIRECT  TRANSI¬ 
TION  IN  GERMANIUM,  by  J.  Halpern  and  B.  Ux, 

11965)  19ip.  incl.  diagrs.  Uble.  (AFOSR-65-1991) 

[AK  49(638)1468]  AD  626866  UncUssified 

Also  published  in  Jour.  Phys.  and  Chem.  Solids,  v.  26 
911-919,  MayT?65. 

The  indirect  transition  magnetoabsorption  in  germanium 
al  1. 7  K  was  studied  ni  the  Faraday  conliguration  with 
the  magnetic  field  perpendicular  to  the  (100),  (111)  and 
(110)  faces  respectively  and  at  fields  of  up  to  74  kilo- 
gauss.  The  mam  features  in  the  Landau  transition  sper- 
irum  ace  due  to  transitions  from  the  states  at  the  top  of 
till  valence  bands  to  the  electronic  ladders  in  the  conduc¬ 
tion  band.  The  periodicities  obtained  in  the  spectra  en¬ 
abled  us  to  determine  the  effective  masses  of  the  conduc¬ 
tion  band  electron.^,  the  values  obtained  are  in  gimd 
agreement  with  those  determined  from  cyclotron  reso¬ 
nance.  A  fine  structure  correspondmg  to  the  spaclngs 


ct  the  ladders  in  the  valence  bands  was  observed  super¬ 
posed  on  the  gross  structure  due  to  transitions  to  suc¬ 
cessive  electronic  levels.  This  fine  structure  was 
analyzed  and  a  number  of  valence  band  levels  were 
identified.  Values  of  the  free  electron  g-factor  were 
deduced  and  correlated  with  theory.  (Contractor's 
abstract) 
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Massachusetts  Inst.,  of  Tech..  National  Magnet  Lab. , 
Cambridge. 

Nf»iLINEAR  AND  LINEAR  SHIELDING  OF  RARE- 
EARTH  CRYSTAL- FIELD  INTERACTIONS,  by  A.  J. 
Freeman  and  R.  E.  Watson.  [1965]  [10]p.  inci.  diagrs. 
Ubles,  refs.  (AF06R-65-2000)  [AF  49(638)1468] 

AD  627775  Unclassified 

Also  published  in  Phys.  Rev.,  v.  139;  A1606-A1615, 

Aug.  ^(57  l!i65. 

Both  nonlinear  and  linear  shielding  effects  are  investi¬ 
gated  for  the  rare-earth  ions  Ce^*,  and  Tb®  through 
Yb^*^  inclusive.  The  method  of  single  substituted  con¬ 
figuration  is  employed  and  is  shown  to  avoid  the  diffi¬ 
culties  associated  witli  the  traditional  single-determi¬ 
nant  perturbation-theory  approach.  Results  based  on 
both  methods  are  compared;  significant  differences  In 
linear-shielding  predictions  are  found  to  be  introduced 
by  the  inexact  traditional  approach.  Calculations  for 
the  nonlinear  3p  -  4X  effects  have  been  done,  and  results 
displayed,  as  a  fund  ion  of  the  strength  of  V^.,  The  rele¬ 
vance  of  these  effects  to  experiment  is  examined  quali¬ 
tatively.  (Contractor’s  abstract) 
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OBSERVATION  OF  A  FAR  INFRARED  RESONANCE 
LINE  IN  ANTIFERROMAGNETIC  CoO,  by  R,  C. 

Milward.  !l965]i2lp.  inch  diagr.-  (AFOSR-65-2021) 
(AF  49(638)1468)  AD  627618  Unclassified 

Als^published  in  Phys.  Ltrs. ,  v.  16:  244-245,  June  1, 
19g5. 

Using  the  technique  of  Fourier  transform  interferometry, 
far  n?  absorption  was  studied  in  single  crystal  CoO  in 
the  antife.  •  omagnetic  stole.,  A  sharp  absorption  peak 
was  observed  at  a  frequency  of  142.  3  ±  0.  5  cm*  ^  at 
liquid  helium  temperature  <n  2  independently  obtained 
CoO  crystals,  which  closely  corresponds  with  one  a 
pair  of  degenerate  modes  of  antiferromagnetic  resonance 
predicted  by  Tachlks  (Jour.  Phys,,  Soc.  Japan,  v.  19: 

454,  1964).  ThLs  resonance,  however,  shows  anomalous 
behavior  in  the  presence  of  external  mz^netic  fields  up 
to  100  kg  and  cannot  be  positively  identified  as  an  anti- 
fevfomagnetic  resonance  mode.  At  higher  tempera¬ 
tures,  absorption  measurements  show  that  the  resonance 
line  broadens  and  almost  disappears  at  nitrogen 
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temperature,  being  centered  at  slightly  lower  frequency 
and  non-observable  at  room  temperature. 
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Massachusetts  Inst.,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

NCWLINEAR  TWO-FLUID  EQUATIONS  FOR  A  SUPER¬ 
CONDUCTOR,  by  R.  Meservey.  (19651  [2lp.  (AFOSR- 
65-2022)  [AF  49(638)1468]  AD  627617  UnclassUied 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15:  248-249, 

1955.  ■ 

The  phenomenological  equations  of  motion  obtained  from 
Eckart's  variational  principle  (Phys.  Rev. ,  v..  54:  920, 
1938  and  Phys.  Fluids,  v.  3-  421,  1961)  are  given  as  ap¬ 
plied  to  the  2-ftuid  model  of  a  superconductor.  The  re¬ 
sulting  equations  yield  a  source  term  for  the  normal 
electrons  and  the  explicit  form  of  the  osmotic-pressure 
term  suggested  by  London  (Superfluids,  v,  !:•  59,  1950). 
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PROGRESS  IN  SEMICONDUCTOR  LASERS,  by  B,  Ux. 
[1965]  [14]p.  Incl.  diagrs.  refs.  (AFCI6R-6S-2023) 

[AF  49(638)1468]  AO  627481  Unclassified 

Also  published  in  IEEE  Spectrum,  v.  2:  62-75,  July 
TMS: - 

The  progress  in  semiconductor  lasers  is  reported  in  an 
attempt  to  bridge  the  gap  between  those  references  con¬ 
centrating  on  the  injection  laser  and  more  recent  results 
on  optical  photon  and  electron  pumped  semiconductor 
lasers.  The  history  of  the  semiconductor  laser  is  brief¬ 
ly  reviewed  from  the  first  speculations  of  solid  state 
masers  in  1954.  The  basic  requirements  of  any  laser 
are  discussed  as  they  apply  to  semiconductors.  Recent 
developments  are  considered  as  well  as  applications  and 
a  variety  of  magnetic  phenomena  investigated  in  connec¬ 
tion  with  semiconductor  lasers.  It  is  concluded  that  rapid 
progress  has  been  made  In  semiconductor  lasers,  a 
dozen  new  materials  having  emerged  in  2  1/2  yr  as  ef¬ 
fective  media  for  generating  coherent  radiation  in  the  in¬ 
frared  from  about  0.  6  to  8.  5  'i.  Still  the  science  is  just 
taking  its  first  few  steps 
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MAGNETIC  ANISOTROPY  IN  ANTIFERROMAGNETIC 
CORUNDUM-TYPE  SESOUIOXIDES,  by  J.  O.  Artman, 
J.  C.  Murphy,  and  S.  Foner.  (1965)  [6|p.  incl.  diagrs. 
tables,  refs.  (AFOSR-65-2025)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  (AF  49- 
(638)1468],  and  Office  of  Naval  Research)  AD  627620 

Unclassified 


-Also  niblished  in  Phys.,  Rev. ,  v.  138  A912-A917, 

May  3,  1965. 

Evaluations  of  the  iiiagiietio  uipouii  anisutiopy  are 

made  for  the  antiferromagnetic  Cr,  Fe,  Ti,  and  V 
sesquioxides  isomorphous  to  '-AI2OJ.  In  the  first  2 
systems,  the  fine  structure  anisotropy  Kpg  is  found  by 
subtractmg  Kj^j^  from  the  total  anisoiropy  K  obtained 
from  antiferromagnetic-resonance  (AFMR)  data.  In 
Shull  magnetic  configuration  type  (c),  of  which  Cr20g 

IS  the  prototype,  was  found  to  be  very  sensitive  to 
lattice  geometry.  Ai  analysis  is  also  made  for  o-Fe^Oj. 
The  a-Fe^Oj  spin  flip  near  250‘  K  is  predictable  on  a 
thermodynamic  basis.  The  K^g  results  in  the  Cr  and 

Fe  cases  show  little  correlation  with  the  corresponding 
quantities  derived  from  EPR  in  diluted  magnetic  sys¬ 
tems.  The  results  of  variation  of  lattice  parameters 
are  given  for  possible  application  to  temperature  and 
stress  experiments  and  to  diluted  crys'als.  Since  the 
antiferromagnetic  properties  of  the  Ti  aiid  V  oxides  cur¬ 
rently  are  not  clear,  the  appropriate  %D  calculations 
are  presented  for  each  of  the  3  possible  spin  configura¬ 
tions. 
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Massachusetts  hist,  of  Tech.  National  Magnet  Lab. , 
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ANALYTICAL  LINE  SHAPES  FOR  LORENTZIAN  SIG¬ 
NALS  BROADENED  BY  MODULATION,  by  R.  Arndt. 
(1965)  [3]i).  incl.  refs.  (AFOSR-«5-2026)  [AF  49- 
(638)1468]  AD  627619  Unclassified 

Also  published  in  Jour.  Appl  Phys. ,  v.  36:  2522- 
5^4]  Aug.  19651 

General  analytical  expressions  a: '  given  for  the  line 
shapes  of  Lorentzian  signals  brcadened  by  modulation 
The  results  are  discussed  for  the  cases  of  the  first  and 
second  harmonic..  The  linewidths  and  the  signal  inten¬ 
sities  have  been  calculated  analytically  as  a  function  of 
the  modulation  amplitude.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

EFFECTIVE  CONDUCTION-ELECTRON-LOCAL- 
MOMENT  EXCHANGE  INTERACTION  IN  METALS: 
RARE-EARTH  INTERBAND  MIXING,  by  R.  E..  Watson, 
S.  Koide  and  others.  [1965]  (12]p.  incl.  diagrs.  table, 
refs.  (AFOSR-65-2027)  [AF  49(638)1468]  AD  628338 

Unclassified 

Also  publishec  in  Phys.  Rev.,  v.,  139:  A'"  Al78, 
JuIjTS]"  15557 

The  effective  diagonal-exchange  parameter  J^jj  (0) 
which  determines  the  exchange  splitting  of  a  metal's 
Ferml-surface  conduction  electrons,  has  been 
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investigated  with  a  mcxlel  involving  simple  orthogonal- 
ized-plane-wave  conduction-electron  orbitals  and  rare- 
earth  ion  cores.  The  p  sitive  exchange  integral  and 
negative  interband  mixing  contributions  to  JgffW  have 

been  estimated  for  the  rare  earths  as  a  function  of  nu¬ 
clear  cliaree  Z.  The  resiiltg  indicate  that  intcrbaral  niU- 
ing  may  dominate,  causing  a  net  negative  conduction- 
electron  polarization,  m  agreement  with  a  number  of 
experiments.  The  Interband  mixing,  and  hence  the  sign 
of  IS  found  to  be  very  sensitive  to  conduction- 

electron  character.  The  results  also  indicate  that,  for 
ions  other  than  spherical  Gd,  the  parameter  Jgj{(0)  will 
vary  strongly  with  conduction-electron  k  direction  and 
may  even  involve  a  variation  in  sign.  Such  anisotropies 
in  and  the  nondiagonal  Jgff{0)  parameters  should 

be  a  significant  source  of  anisotropies  in  the  Ruderman- 
Klttel-Yasuya-Yosada  conduction-electron  spin  distribu¬ 
tion.  (Contractor's  ab.stract) 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
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WIEDEMANN- FRANZ  LAW  IN  THE  QUANTUM  LIMIT 
FOR  ISOTROPIC  SCATTERING,  by  J.  Zak.  [1965]  (7]p. 
incl.  refs.  (AFOSR-65-2030)  [AF  49(638)14681 
AD  628344  Unclassified 

Also  published  in  Jour  Phy».  and  Chem.  Solids,  v.  26: 
ro?T;Ti557,June  1965. 

A  temperature  gradient  is  introduced  into  the  density 
matrix  equation  by  analogy  with  the  Boltzmann  transport 
equation.  The  electric  and  heal  currents  are  defined 
in  the  case  of  isotropic  scattering,  in  which  particular 
case,  it  IS  shown  that  the  Wiedemann- Franz  law  holds 
even  in  the  details  of  the  oscillationi)  of  both  the  electric 
and  thermal  conductivities.  (Contractor's  abstract) 
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LINE  SHAPF.  AND  AMPLITUDE  OF  GIANT  QUANTUM 
OSCILLATIONS  IN  ULTRASONIC  ABSORPTION,  by  Y., 
Shapira  and  B.  Lax.  [1965]  [9lp.  incl.  diagrs.  refs. 
(AFOSR-65-2031)  [AF  49(638)14681  AD  627482 

Unclassified 

Alsc  publlshC'd  in  Phvs  Rev.  ,  v.  138.  A1191-A1199,, 
Ma)T7,  l^e?.' 

The  line  shape  of  the  giant  quantum  oscillations  and  the 
deperdence  of  the  amplitude  of  these  oscillations  on  ultra¬ 
sonic  frequency,  magnefic  field,  and  temperature  are 
calculated  on  the  basis  of  the  theory  of  Gurevich  et  al 
(Soviet  Phys.  -JETP,  v,  18;  403,  1964).  Expressions  for 
determining  cross  sections  of  the  Fermi  surface,  effec¬ 
tive  masses,  g  factors,  matrix  elements  of  the  electron- 
phonon  interaction,  and  electron  relaxation  times,  by  the 
use  of  giant  quantum  oscillation^ are  given.  Measure¬ 


ments  of  the  line  shape  and  amplitude  of  the  giant  quan 
turn  oscillations  in  gallium  are  presented  and  com¬ 
pered  with  theory. 
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OPTICAL  ZEEMAN  EFFECT  IN  THE  Rj  AND  Rj 
LINES  OF  Mn^"^  IN  Al^Oj,  by  M.  H.  Crozier.  [1965] 
[2]p.  incl.  Uble.  (AFOSR-65-25S5)  [AF  49(638)1468] 
AO  628346  Unebssified 

Also  published  in  Phys.  Ltrs. ,  v..  18:  219-220,  Sept.  1, 
1965. 

The  Zeeman  effect  of  the  ^E(E)  -  ‘^Aj  and  *E(2S)  - 
lines  (Rj  and  Rj  respectively)  of  Mn^^  in  AI2O3  at  high 
magnetic  fields  is  observed,  in  conjunction  with  para¬ 
magnetic  resonance  studies  of  the  ^EfE)  state  carried 
out  at  Bell  Telephone  Laboratories  (G.  F.  Imbusch  and 
S.  Geschwind,  Phys.  Ltrs. ,  v.  IS:  109,  1965).  The 
value  g  =  (-)3. 08  deduced  lor  the  2E(E)  state  agrees 

2  — 

well  with  the  e.  p.  r.  value,  while  lor  the  E(2A)  state, 
g  =  1. 12  IS  obtained. 
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LOW  FREQUENCY  FIELD  MODULATION  DIFFEREN¬ 
TIAL  MAGNETOMETER;  APPLICATIONS  TO  THE 
DE  HAAS-VAN  ALPHEN  EFFECT,  by  A.  Goldstein, 

S.  J.,  Williamson,  and  S.  Foner.  [1965]  [10]p.  Incl. 
dugrs.  table,  rets.  (AF06R-65-2559)  [AF  49(638)- 
1468]  AD  627777  Unebssified 

Also  published  in  Rev..  Sclent.  Instr  ,  v.  36:  1356- 
1365,  Sept.~l96F. 

Low  frequency  field  modubtion  techniques  (FMT)  for 
measurements  of  difterentbl  magnetic  susceptibility  are 
discussed  and  specific  applications  to  the  de  Haas-van 
Alphen  effect  are  analyzed.  The  method  utilbes  a  small 
ac  modubting  field  which  is  superimposed  on  a  brge 
applied  dc  magnetic  field.  Difterentbl  changes  in  mag¬ 
netization  of  the  sample  are  synchronously  detected  with 
the  aid  of  a  suitable  arrangement  of  pickup  coils.  The 
FMT  IS  applicable  to  a  wide  variety  of  magnetic  meas¬ 
urements  and  IS  particubrly  valuable  for  de  Haas-van 
Alphen  or  magnetic  transition  studies  at  high  magnetic 
fields.  Adi'antages  of  this  technique  include:  simplicity, 
versatility,  direct  applicability  to  axbl  high  field  water- 
cooled  and  superconducting  solenoids  or  transverse  mag¬ 
nets,,  high  difterentbl  sensiti'/iiy  (dff/dB  =  3  x  10'® 
eniu.'gGj,  convenient  access  to  the  sample  environment, 
.'>nd  use  of  standard  commercially  available  electronic 
components.  Details  of  the  detection  coll  assembly, 
sample  rotation  devices,  ard  low  temperature  accessor¬ 
ies  are  presented  along  With  a  general  discussion  of  the 
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data  processing  techniques.  Modifications  for  transverse 
field  modulation  and  accurate  orientation  of  the  dc  or 
modulation  field  with  respect  to  the  sample  are  also  dis¬ 
cussed.  (Contractor's  abstract) 


1698 

Massachusetts  Inst,  of  Tech.  National  Magnet  laib. , 
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DIELECTRIC  CONSTANT  OF  ^He  IN  THE  CRITICAL 
REGIW,  by  C.  E.  Chase  and  G.  O.  Zimmerman. 

1965]  i3]p.  incl.  diagr.  refs.  (AFOSR-65-2566) 

AF  49(638)1468]  AD  628345  Unclassified 

Also  published  in  Phys.  Rev..  Ltrs. ,  v.  15:  483-485. 

sepriy.  idfis.  ■ 

A  systematic  study  was  undertaken  of  the  equation  of 
state  of  ^He,  for  the  purpose  of  investigating  certain 
quantum  corrections  in  detail.  A  dielectric-constant 
technique  was  employed  in  which  the  density  of  a  very 
thin  layer  of  fluid  (about  2  x  10'^  cm  thick),  contained 
between  the  plates  of  a  condenser,  is  derived  from  the 
measured  change  in  capacitance  as  the  condenser  is 
filled.  Measurements  are  reported  of  the  density  along 
the  critical  isotherm,  which  we  believe  to  be  substan- 
tlally  free  from  the  objections  of  previous  methods. 

The  measurements  show  that  5  =  3. 49  =  0. 1  over  a  very 
wide  range  of  pressure,  confirming  the  existence  of 
substantial  deviations  from  the  law  of  corresponding 
states.  Considerable  asymmetry  was  also  found  between 
the  high-density  and  low-density  sides  of  the  critical 
isotherm. 
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CONDUCTION- ELECTRCW  POLARIiiATION  IN  METALS, 
by  R.  E.  Watson  and  A.  J.  Freeman.  [1965]  [41p.  incl. 
diagrs.  (AFOSR-65-2567)  [A F  49(638)1468] 

AO  628189  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Kansas  City,  Mo. ,  Mar.  24-27,  1965. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Senes 
a,  V.  10:  339,  Mar.  24,  1965. 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  14:  395-698, 

Apr.  26,  1966. 

The  conventional  free-electron  Ruderman-Kittle-Kasuya- 
Yosida  (RKiCY)-theory  of  conduction-electron  polariza¬ 
tion  yields  a  spin  density  p(r)  given  by  ’’  x  (Q)  J(Q) 

TglQ.  r  ^  e"*®'*^]dO,  where  Q  -  k-k'  is  the  vector  differ¬ 
ence  of  k  vectors.  The  conduction-electron  local-mo¬ 
ment  exchange  integral  J(0)  is  commonly  treated  as  bemg 
constant  or  as  a  local-moment  form  factor  and  any  dif¬ 
ference  between  tlieory  and  experiment  is  often  ascribed 
to  the  susceptibility  function  \(Q).  The  authors  deter¬ 
mined  the  0  dependence  of  J(0)  and  find  stront,  iffer- 
ences  from  either  the  constant  or  form-factor  assump¬ 
tions.  Repercussions  on  the  spin  density  are  found  to 


be  severe.  The  spin  density  of  the  origin  with  respect 
to  that  at  a  typical  ntar-neighbor  nr  next-nea.-es*- 
neighbor  position  in  a  metal  may  differ  markedly  from 
the  traditional  RKKY  result.  Numerical  results  are 
reported  for  exchange  integrals  determined  using  the 
7 

Gd  4f  wavefunction  to  represent  a  local  spin  distri¬ 
bution  and  conduction  electrons  represented  by  plane 
waves  orthogonalized  to  the  entire  Gd*^  core.. 
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SUPERFLUID  FLOW  IN  A  VENTURI  TUBE,  by  R. 
Meservey.  [1965]  [4]p.  incl.  diagrs.  [AF  49(638)- 
1468]  AD  629192  Unclassified 

Also  published  in  Phys.  Fluids,  v.  8-  1209-1212,  July 

1565: 

It  IS  shown  from  Bernouilli's  equation  that  a  Venturi 
tube  or  Pitot  tube  as  ordi,nariIy  used  will  have  practi¬ 
cally  no  level  difference  with  irrotaiional  tluids.  A 
quantitative  solution  is  given  in  the  case  ol  a  Venturi 
tube  of  various  dimensions.  The  ooserved  level  differ¬ 
ence  with  water  follows  simply  from  the  rotational  ac¬ 
celeration  term  of  the  Navier-Stokes  equation.  This 
result  for  irrotational  fluids  is  discussed  with  respect 
to  experiments  using  liquid  helium  and  superconductors. 
(Contractor’s  abstract! 


1699 
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BORN  RECIPROCITY  PRINCIPLE  AND  UinlTARY  SYM-- 
METRY,  by  E.  E.  H.  Shin.  [1965]  [3]p.  incl.  refs. 
(AFOSH-eS-aStii)  (AF  49(638)1468)  AD  629183 

Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v..  6:  1307-1309, 
Aug.  1965.. 

In  view  of  the  past  attempts  by  Born  et  al  to  explain  ele¬ 
mentary  particles  using  the  Born  reiiprocity  principle 
as  a  postulate  and  of  the  recent  success  of  unitary  sym¬ 
metry  schemes,  it  is  sought  to  establish  a  contact  be¬ 
tween  the  reciprocity  principle  and  unitary  symmetry  in 
connection  with  the  problem  of  elementary  particles. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
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ZEEMAN  EFFECT  IN  THE  4f  -  5d  SPECTRUM  OF  Ce^^ 
IN  CaFj,  by  M.  H.  Crozier.,  1 19651  [3]p.  incl.  diagrs 

table.  (AFOSR-65-2584)  (AF  49(638)1468)  AD  627954 

Unclassified 
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Also  published  in  Phys.  Rev.,  v.,  137- A178I-A1733, 

Mar.  15“  19657' 

The  7eeman  effect  of  the  Ce^’^  ion  with  tetragonal  charge 
comp-nsation  tn  CaF2  has  been  studied  at  4. 2’K.  An 
absorption  line  at  3131. 6A  has  beer,  split  with  fields  of 
6b  kG,  and  although  all  the  components  cannot  be  re¬ 
solved,  there  is  good  agreement  with  electron  paramag¬ 
netic  resonance  results  for  the  ground  state.  Axial 
stress  results  identify  the  upper  state  as  having  crystal 
quantum  number  u  =  *  1  2.  The  occurrence  of  41"  - 
ff^'^Sd  spectra  in  the  trivalent  rare  earths  is  discussed. 
In  an  appendix,  a  result  is  established  concerning  the 
use  of  the  Zeeman  effect  to  identify  the  u  =  i  1 '2  and 
u  =  ±  3  2  components  of  a  cubic  Fg  level  split  by  a  tetra¬ 
gonal  distortion.  (Contractor's  abstract) 
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EQUATION  OF  STATE  ON  ‘*He  IN  THE  CRITICAL  RE¬ 
GION,  by  L.  Tisza  and  C.  E.  Chase.  (1965]  !3lp,  mcl. 
diagrs.  refs.,  (AFOSR-65-2585)  (AF  49(638)1468) 

AD  629186  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
V'a.shington,  D.  C. ,  Apr.  26-29, 1965 

Abstract  published  in  Bull.  Amer  Phys.  Soc. ,  Series 
II,  V.  lO-  532,  Apr.  “26,  1965. 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15;  4-6,  July 

57'T9?5:, 

Tisza  pointed  out  several  years  ago  t.hat  the  thermody¬ 
namic  functions  are  nonanalytic  at  the  critical  point  and 
presumably  exhibit  branch-point  singularities.  Recently 
a  great  deal  of  progress  has  been  achieved  in  providing 
mathematical  description  of  such  singularities.  In 
order  to  mtegrate  these  results  with  the  formalism  of 
thermodynamics,  it  is  necessary  to  cnoose  a  set  of  natu¬ 
ral  variables,  that  are  within  the  scheme  of  a  smgle 
fundamental  equation  and  are  adapted  to  the  intrinsic 
symmetry  of  the  system.  There  is  evidence  of  a  near 
symmetry  in  the  critical  region  of  fluids,  the  thermody¬ 
namic  role  ol  which  has  not  been  sufficiently  appreciated. 
This  asymmetry  is  masked  if  the  traditionally  favored 
independent  variables  are  used.  To  demonstrate  this 
thesis,  the  authors  analyzed  the  measurenicnt  of  Ed¬ 
wards  and  Woodbury  who  determined  the  orthobaric  den¬ 
sities  of  ^He  to  within  J6  mdeg  of  Tj.  for  the  liquid  and 
50  mdeg  lor  the  vapor. 
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iMassachusetts  Inst,  of  Tech.,  National  Magnet  I«tb. , 
Cambridge] 

ULTRASTRONG  MAGNETIC  FIELDS,  by  F.  Bitter. 
[1965l|10]p.  incl.  illus.  diagrs.  (AFOSR-65-2587) 
(AF  49(638)1468]  AD  628259  Unclassified 


Also pubbshed  in  Scient..  Amer.,  v.  213:  64-73,  July 
1965. 

Methods  that  produce,  for  brief  periods,  magnetic 
fields  with  strengths  in  the  neigUorbood  of  10  million 
gauss  and  that  appear  capable  of  achieving  fields  ex¬ 
ceeding  100  million  gauss  are  described..  In  creatmg 
these  ultrastrong  magnetic  fields  (fields  >  10  million 
gauss),  an  implosion  technique  is  employed  which  de¬ 
pends  on  the  principle  of  flux  compression.  A  magnetic 
field  of  a  certain  flux  den.sity  is  produced  inside  a  metal 
cylinder  which  is  surrounded  by  a  ring  of  high  explosive 
timed  to  go  off  when  the  pulsed  field  reaches  its  peak. 
The  subsequent  implosion  of  the  cylinder  compresses 
the  magnetic  flux,  thereby  raising  the  field  to  several 
million  gauss.  The  direct  magnetic  effects  of  ultra¬ 
strong  fields  and  how  they  might  be  used  to  create  ex¬ 
tremely  high  pressures  is  discussed. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

FAR-mFRARED  ABSORPTION  IN  N-TYPE  SILICON 
DUE  TO  PHOTON-INDUCED  HOPPING,  oy  R.  C., 
Milward  and  L.  J.  Neuringer.  [1935]  [4]p.  incl.  diagrs. 
refs.  (AFOSR-65-2932)  [AF  49(638)1468]  AO  629187 

Unclassified 

Also  published  in  Phys.  Rev.,  Ltrs. ,  v.,  15:  664-667, 

Oct.  IP,  Idfi.'i. 

The  first  experimental  observations  of  far-infrared 
photon-induced  hopping  cf  a  charge  carrier  between 
impurity  centers  in  a  compensated  semiconductor  are 
reported.  The  absorption  coefficient  rf  compensated 
n-type  silicon  at  2.  5°K  shows  resonance  peaks  between 
10  and  100  cm"*  which  agree  with  the  calculations  of 
Blinowski  and  Mycielski  (Phys.  Rev. ,  v.  136:  A266, 
1964)  for  such  a  process.  In  addition,  it  is  sFcv.’n  that 
uncompensated  material  will  act  as  a  far-infrired  trans¬ 
mission  filter  under  these  conditions  with  a  t'lreshold 
adjustable  by  variation  of  the  doping  level. 
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Massachusetts  Inst,  of  Tech..  National  Magnet  Lab, , 
Cambridge. 

BLOCH  ELECTRONS  IN  EXTERNAL  ELECTRIC  AND 
MAGNETIC  FIELDS,  by  H,  C.  Praddaude.  [1965]  [5]p. 
(AFOSR-66-0083)  [AF  49(638)1468]  AD  629182 

Unclassified 

Also  piblished  in  Phys.  Rev. ,  v.,  140:  A1292-A1296, 
Nov.  15.  1965. 

The  Schrddinger  equation  for  a  Bloch  electron  in  exter¬ 
nal  electric  and  magnetic  fields  is  rewritten  with  the 
help  of  redundant  variables,  the  wave  function  being  ob¬ 
tained  when  a  limiti.Tg  process  is  carried  out.  The  con¬ 
nection  with  the  standard  effective-mass  approximation 
is  discussed,  and  an  application  to  the  case  of  crossed 
electric  and  r.iagnetic  fields  is  carried  out  for  the  sim¬ 
ple  case  of  2  parabolic  bands  In  order  to  examine  the 
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Singularity  im  (E/B)^  that  appears  In  the  energy  In  the 
effective-mass  approximation  when  B  -  0+.  It  Is  con¬ 
cluded  that  below  a  certain  value  of  E/B  the  character  of 
the  solution  changes  and  the  effective-mass  formula  Is 
then  not  applicable.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

UPPER  CRITICAL  HELDS  OF  Nb-Tl  ALLOYS:  EVI¬ 
DENCE  FOR  THE  INFLUENCE  OF  PAULI  PARAMAG¬ 
NETISM,  by  Y.  Shapira  and  L.  J.  Neuringer.  [1965] 
[7]p.  Incl.  dlagrs.  refs.  (AFOSR-66-0223)  [AF  49(638)- 
1468]  AD  62919C  Unclassified 

Also  published  in  Phya.  Rev. ,  v.  140;  A1638-A1644, 

Nov:2ai,  1965. 

Resistivity,  flow-resistance,  and  ultrasonic-attenuation 
measurements  were  carried  out  on  Nb-37  at.  %  Ti  and 
Nb-56  at.  %  Ti  in  dc  magnetic  fields  up  to  150  kG.  The 
transition  temperatures  and  the  dependence  of  the  upper 
critical  field  on  temperature  were  measured  by  the  re¬ 
sistive  method.  The  transition  temperatures  are:  T  = 

9. 2  ±  0.  2°K  for  Nb-37  at.  %  Ti  and  T^  =  9.  0  ±  0.  2°K  for 

Nb-56  at.  %  Ti.  Flow-resistance  measurements  gave  the 
following  values  for  the  Glnzburg-Landau-Abrikosov- 
Gor'kov  upper  critical  field  at  T  =  0:  IIJ  ±  7  kG  for  Nb- 
37  at.  %  Ti  and  188  ±  9  kG  for  Nb-56  at.  %  Ti.  Changes  in 
the  uttrasoiiic  attenuation  were  observed  near  the 
upper  critl'ial  field.  The  data  support  the  view  that  the 
Pauli  paramagnetism  plays  a  role  in  determining  the 
upper  critical  field.  However,  the  effect  of  the  Pauli 
paramagnetism  is  found  to  be  smaller  than  predicted  by 
Maki.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab.  , 
Cambridge. 

FLUX  CREEP  AS  A  DOMINANT  SOURCE  OF  DEGRADA- 
TICW  IN  SUPERCC»rt»UCTING  SOL  ENOIDS,  by  Y.  Iwasa 
and  D.  B.  Montgomery.  [1965]  [3  p.  incl.  diagrs. 
(AF06R-66-0224)  [AF  49(638)1468]  AD  629169 

Unclassified 

Also  published  in  Appl.  Phys.  Ltrs. .  v.  7:  231-233. 

Novn,  1965: — 

This  report  gives  experimental  evidence  that  the  meciu- 
nism  of  unstable  flux  creep  arising  from  thermal  insta¬ 
bilities  is  responsible  for  the  current  degradation  com¬ 
monly  observed  iu  superconducting  solenoids.  Transient 
flux  creep  was  induced  in  a  sample  by  means  of  suitable 
magnetic  field  pulses.  With  the  sample  carrying  a  trans¬ 
port  current,  the  resistivity  arising  during  flux  creep  pro¬ 
duced  transient  Joule  heating,  and  when  the  current  was 
large  enough,  the  heating  was  sufficient  to  exceed  the  lo¬ 
cal  critical  temperature,  thereby  resulting  in  a  quench. 
The  experiments  point  up  the  critical  role  played  by  flux 
creep  and  cn.'Jirm  the  extreme  sensitivity  of  flux  creep 
to  thermal  perturbations.  However,  it  remains  unan¬ 


swered  as  to  why  coils  do  not  always  quench  in  the  sennl- 
tlve  zone  (near  15  kilogauss),  why  currents  are  often 
less  than  23  A,  especially  in  large  coils,  and  why  coils 
in  general,  are  more  subject  to  instabilities. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

THE  MINIMUM  PROPAGATING  CURRENT  OF  A  COM¬ 
POSITE  SUPERCCWDUCTOR,  by  J.  E.  C.  Williams. 
[1965]  [2]p.  incl.  diagr.  (AFOSR-66-0227)  [AF  49(638)- 
1488]  AD  629190  UncIassUied 

Also  published  in  Phys.  Ltrs. ,  v.  19:  96-97,  Oct.  1, 
T96d: 

Stekly  (Avco- Everett  Report  210,  March  1965)  has  shown 
that  it  is  possible  to  stabilize  an  inherently  unstable  su¬ 
perconductor  at  its  short  .sample  current  by  shunting  it 
with  sufficient  normal  material.  Stable  operations  can 
also  be  achieved,  however,  at  currents  below  the  short 
sample  value  with  less  normal  material.  It  is  the  pur¬ 
pose  of  this  letter  to  show  that  this  leads  to  an  increased 
overall  current  density  in  some  instances  which  should 
be  considered  in  coil  design.  Superconductors  of  high 
pinning  strength,  like  NbZr,  if  operated  at  a  minimum 
propegating  current,  will  give  lower  overall  current 
density  at  full  stabilization  than  at  low  values  of  the 
leading  parameter.  Where  coils  of  minimum  weight  or 
minimum  volume  are  needed,  this  is  an  important 
consideration. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

EFFECTS  OF  HIGH  MAGNETIC  FIELDS  ON  THE  UL¬ 
TRASONIC  VELOCITY  AND  ATTENUATION  IN  Nb-25% 
Zr,  by  Y.  Shapira  and  L.  J.  Neuringer.  [1965]  [4]p, 
incl.  diagrs.  refs.  (AFOSR-66-0228)  [AF  49(638)1468] 
AD  629185  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15;  724-727. 
Nov.  1,  1965. 

The  report  contains  the  observation  of  changes  in  the 
velocity  and  attenuat'..  '  of  ultrasonic  waves  propa^tlng 
in  the  superconducti  ..nd  normal  states  of  Nb-25%  Zr, 
caused  by  the  presence  of  a  high  dc  magnetic  field. 
These  changes  are  abrupt  near  the  upper  critical  field 
H^2>  determined  by  magnetization  measurements.  The 

conventional  interpretations  of  the  changes  in  the  ultra¬ 
sonic  attentuation  and  the  velocity  near  H^2  1°^  apply’ 

to  this  high-field  super-conductor  because  the  effects 
of  the  magnetic  field  necessary  to  destroy  sunerconduc- 
tiviiy  are  largo.  On  the  other  i’and,  the  velocity  and  at  • 
tenuation  changes  observed  in  the  superconducting  state 
agree  with  the  predictions  of  the  Alpher-Rubln  theory 
(Jour.  Acoust.  Sbc.  Amer. ,  v,  26:  452,  1954)  which 
was  originally  derived  for  impure  metals  in  the  normal 
state.  As  expected,  the  theory  also  accounts  for  the 
results  in  the  normal  state.  The  results  for  clunges  in 
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shear  wave  velocity  and  absorption  and  changes  in 
longitudinal  wave  attenuation  near  the  upper  critical 
field  are  reported.  It  is  noted  that  there  are  some  devia¬ 
tions  from  theory. 
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Massachusetts  Inst.,  of  Tech.  National  Magnet  Lab. , 

Camb  '.dge. 

SWEEP  OF  LOW  IMPEDANCE  IRON  CORE  MAGNETS 
DOWN  TO  ZERO  FIELD,  by  H.  C.  Praddiude.  [1965] 
ll]p.  incl.  diagr..  (AFOSR-66-0231)  [AF  49(638)1468] 
AD  629193  Unclassified 

Also  publisher  in  Rev.  Scient.  Instr  ,  v..  36  1644, 
NovTTMS. 

Because  a  residual  field  remains  when  a  magnet  current 
IS  reduced  to  zero,  a  reverse  current  is  required  in  or¬ 
der  to  reduce  the  field  to  zero.  Since  in  most  magnet 
power  supplies  there  is  no  provision  built  in  that  allows 
the  magnet  current  to  be  reversed,  a  simple  device  was 
built  which  when  properly  connected  to  the  magnet,  pro¬ 
duces  a  reverse  current  of  up  to  lA. 
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Massachusetts  Inst.,  of  Tech.  National  Magnet  lab.  ,• 
Caniliridge. 

TEMPERATURE-OSCILLATION  METHOD  FOR  OBSERV¬ 
ING  DE  HAAS-VAN  ALPHEN  OSCILLATIONS  AND  OTHER 
MAGNETIC  PHENOMENA,  by  R.  R.  Oder  and  E. 

Maxwell.  11965]  12lp.  mcl.  diagr  (AFOSR-66-0236) 
(Sponsored  jointly  by  Advanced  Research  Projects 
Agency,  and  Air  Force  Office  of  Scientific  Res-vrch  un¬ 
der  fAF  49(638)1468])  AD  629194  Uncla‘sU'ied 

Also  published  in  Phys.  Ltrs. ,  v.  19.  108-109,  Oct.  1,- 
1955.' 

The  development  of  a  technique  for  the  direct  measure- 

iiient  of  (-M/  T)„  and  its  application  to  the  obsei  vation 
n 

of  De  Haas-Van  Alphen  efiects  and  other  magnetic  phe- 
iiij.nena  are  reported.  The  technique  consists  of  oscil¬ 
lating  the  temperature  and  measuring  the  resultant  mag¬ 
netic  moment  osciltitions.  A  typical  measurement  on  a 
sample  of  zinc  1  mm  thick,  and  using  a  modulation  fre¬ 
quency  of  100  cps,  IS  given.  The  system  is  able  to  de¬ 
tect  M  T  'lO'S  gauss  K  with  a  saniple  volume  of 

2  X  10"^  cm^  using  a  temperature  oscillation  amplitude 
of  lOni  K  at  100  cps. 


nil 

M.1SS.IC husetts  Inst,  of  Tech.  National  Magnet  Lab.,. 

Ca  nibndgc., 

viOSSB-MEn  Tr.CtlNiyUES  USING  HIGH-KIELD  WATER-- 
COOeUI  SOLENOIDS,  bv  N,  A  Blum.  |1965i|16ip 
mcl,  (iiagrs  (AFOSR-66-0268)  (AK  49(638)1468] 

AI)  629191  Unclassified 


Also  published  In  Mossbauer  Effect  Methodology;  Proc. 
of  the  First  Symposium,  New  York  (Jan.  26,  1965),  ed. 
by  I.  J.  Gruverman.  New  York,  Plenum  Press,  v.  I: 
147-162,  1965.. 

A  description  is  given  of  the  Mossbauer  apparatus  used 
in  conjunction  with  the  high-field  water-cooled  solenoids. 
In  the  course  of  designing  and  constructing  a  velocity 
spectrometer  capable  of  performing  with  reasonably 
high  resolution  (0. 1  mm/sec  or  better)  at  sample  tem¬ 
peratures  down  to  about  TK  using  the  high-lleld  sole¬ 
noids  with  fields  up  to  150  kOe,  several  problems  were 
encountered  and  these  are  discussed.  As  a  very  simple 
example  of  a  spectrum  obtained  with  the  apparatus,  the 
result  of  an  absorption  experi.nent  is  shown  which  illus¬ 
trates  the  general  applicability  of  the  method  in  simpU- 
lying  complex  spectra.. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab, , 
Cambridge,, 

DE  HAAS-VAN  ALPHEN  EFFECT  IN  PYROLYTIC  AND 
SINGLE-CRYSTAL  GRAPHITE,  by  S.  J.  Williamson, 

S.  Foner,  and  M.  S.  Dresselhaus.  [1965]  [19]p.  incl. 
illus,  dugrs.  tables,  refs.  (AF06R-66-0270)  [AF  49- 
(638)1468]  AD  629184  Unclassified 

Also  published  in  Phys.  Rev. v.  140:  A1429-A1447, 

NOV..75,'  1&65. 

The  de  Haas-van  Alphen  (DHVAj  oscillations  were  ob¬ 
served  in  the  differential  susceptibility  of  well  annealed 
pyrolygtc  graphite  (PC)  with  the  low-frequency  field- 
modulation  technique.  Observation  of  a  long  period, 
minority-carrier  DHVA  oscillation  in  PG  and  SCO  con¬ 
firms  Soule’s  discovery  of  such  an  oscillation  in  SCO 
and  provides  a  sensitive  test  for  the  Slonczewski  Weiss 
band  model.  Tlie  minority-carrier  oscillation  In  PG 
IS  qualitatively  but  not  quantitatively  similar  to  the  ore 
in  SCG.  This  oscillation  is  attributed  to  magnetic  en¬ 
ergy  levels  passing  Iheough  the  Fermi  level  near  the 
Brillouin-zone  corner  at  k^  -  n ,  c„  wnere  0  -  9'  there 
IS  no  extremal  area  of  the  Fermi  surface  at  zero  field, 
when  spin-orbit  interactions  are  neglected.  This  inter¬ 
pretation  is  support  ca  by  the  calculation  of  an  oscilla¬ 
tory  free  energy  and  by  the  excellent  agreement  for  PG 
between  the-  predicted  values  and  experimental  results 
lor  the  period,  effective  mass,  period  anisotropy,  and 
piuse.  The  phase  is  not  the  value  which  would  be  pre¬ 
dicted  from  a  frei-electroii  model  for  either  a  maximal 
or  a  inimmal  cross -sectional  area.  (Contractor's 
abstract) 
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Massachu.setls  bust  of  Tech  National  Magnet  Lab, ,, 
Cambridge. 

1M\GNET  RESEARCH  AND  DEVELOPMENT,  AND 
SOLID  STATE  RESEARCH  PROGRAMS,  by  B.  Ux] 
Quarterly  technical  status  rept.  no  22,  Oct  1-Dee 
31,  1965  (34  ip  mcl  illus.  (AFO6R-66-0273)  (AF  49- 
(638)1468)  AD  638343  Unclassified 
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The  Laboratory's  work  for  the  quarter  on  magnet  re¬ 
search  and  development  and  solid  state  research  is  pre¬ 
sented.  A  record  field  of  226  kO  in  a  new  li"  bore  mag¬ 
net  was  achieved.  The  current  density  and  heat  flux  at 
the  center  are  the  largest  ever  sustained  in  a  water- 
cooled  magnet.  The  upper  critical  field  of  several  sam¬ 
ples  of  V^Ga  was  in  the  range  of  180-195  kC  far  lower 
than  previously  estimated.  A  new  theory  of  crossed  field 
magnetoabsor^ion  for  degenerate  bands  and  large  elec¬ 
tric  fields  has  been' developed.  A  combined  experimental 
and  theoretical  treatment  al  magnetoabsorption  and  Fara¬ 
day  rotation  in  Insb  has  provided  very  accurate  values 
for  the  band  parameters.  The  high  field  magnetic  sus¬ 
ceptibility  of  iron  and  mckel  was  measured  up  to  148 
kG.  The  RF  periodic  size  effect  in  single  crystal  gal¬ 
lium  has  been  found  to  be  the  basis  of  an  accurate  and 
convenient  technique  for  measuring  high  magnetic  fields. 
New  results  on  Internal  fields  and  magnetic  properties 
of  solids  were  obtained  using  the  Mossbauer  effect  in 
high  fields.  Temperatures  down  to  about  25  millidegrees 
were  reached  using  the  adiabatic  demagnetization  appa¬ 
ratus.  The  complete  Fermi  surface  of  thulium  metal 
was  determined  using  augmented  plane  wave  calculation 
of  the  energy  bands.  The  computed  bands  have  an  s-d 
character  resembling  those  of  the  transition  metals. 

A  calculation  of  the  contribution  of  core  polarization 
to  the  hyperfine  fields  of  4d  ions  of  transition  metals 
has  been  made  by  the  spin-polarized  Hartree-Fock 
method. 
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Massachusetts  Inst.:  of  Tech.,  National  Magnet  Lab. , 
Cambridge. 

FERRIMAGNETIC  STRUCTURE  OF  M.\GNETOELEC- 
TRIC  Ga2.3j5^ejj03,  by  R.  B.  Frankel,  N.  A.  Blum  and 
others.  [1965]  [3]p.  iiicl.  diagr.,  (AFOSR-66-0277) 

[AF  49(638)1468]  AD  629188  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15-  958-960, 

Dec.  20,  1965., 

High-magnetic  field  Mbssbauer  and  magnetic-moment 
experiments  have  been  performed  with  Ga2.j5FejjOj, 

This  magnetic  system  is  of  considerable  interest  be¬ 
cause  it  is  piezoelectric,  weakly  magnetic,  and  mag¬ 
netoelectric.  The  crystal  structure  has  been  deter¬ 
mined  and  a  magnetic  ordering  inferred.  The  magnetic- 
moment  measurements  were  made  usir.g  a  vibrating 
sample  magnetometer  in  fields  up  to  75  kOe.  The  sam¬ 
ples  used  for  the  MOssbauer  absorption  experiments  con¬ 
sisted  of  57Fe  enriched  powders,  grown  from  a  flux,  em¬ 
bedded  in  lucite,  and  having  x  =  0.  8  and  1.  2.  A  mosaic 
absorber  made  of  small  x-ray  oriented  single  crystals 
was  also  studied..  Measurements  were  made  over  the 
temperature  range  4.  2"  to  320  K  and  in  external  mag¬ 
netic  fields  up  to  130  kOe.  At  low  temperatures  the 
zero-external  field-absorptio.i  spectra  indicate  tiuit 
there  are  at  least  2  magnetically  iionequivalent  sites. 

Ill  a  large  external  field,,  the  hyperfine  spectrum  lines 
corresponding  to  Am  =  0  vanish,  while  each  of  the  cuter 
lines  (corresponding  to  Am  -  ±  1)  splits  into  2  well-re¬ 
solved  components  of  unequal  intensity.  Detailed  anal¬ 
ysis  of  the  experimental  results  for  both  the  single  crys¬ 
tal  and  polycrystalliae  absorbers  indicates  t'lat  at  zero 


external  field  all  spins  lie  in  the  a-c  plane  (c  <  a  <  b), 
that  the  observed  moment  is  due  to  ferrimagnetic  rather 
than  to  a  canted  spin  structure,  and  that  the  spins  are 
unequally  divided  between  the  2  sublattices.. 
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Massachusetts  Inst,  of  Tech.,  National  Magnet  Lab. 
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QUANTUM  OSCILLATIONS  IN  THE  ULTRASONIC 
ATTENUATION  IN  CHROMIUM,  by  Y.,  Sliapira,  W.  n 
Wallace  and  others.  [1965]  [2]p.  incl.  diagr.  (AFOSR- 
66-1318)  (In  cooperation  with  Wayne  State  U.  ,  Detroit, 
Mich.  AF  AFOSR-64-695)  (AF  49(638)1468)  AD  639007 

Unclassified 

Also  puMi^ed  in  Phys.  Ltrs.,  v.  17.  184-185,  Ju'y 
1571965. 

For  abstract  see  item  no.  3101., 


1716 

Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge., 

MAGNETIC  BUBBLE  TRAPPING  IN  LIOUTO,  by  M.  H. 
Crozier.  [1965]  [3]p.  incl.  diagrs.  table.  (AFOSR-66- 
1322)  (AF  49(638)1468]  AD  639888  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,.  v  36'  3802- 

3S04,' l)i'7."lS-65: 

In  a  high  magnetic  field,  a  liquid  is  subject  to  forces  due 
to  Its  para-  or  diamagnetism  which  contribute  to  the  hy-- 
drostatic  pressure  at  each  point.  It  is  shown  tliat  thi  s 
contribution  may  give  rise  to  a  local  pi  essul'e  minim. 
at  which  bubbles  in  the  liquid  will  accumulate.  This  et- 
lect  lE  often  produced  in  conmierciat  liquid  nitrogen  wiili 
a  standard  laboratory  electromagnet,  because  of  the 
paramagnetism  caused  by  a  small  oxygen  content,;  and 
can  cause  experimental  problems.  The  corresponding 
effect  caused  by  diamagnetism  has  now  been  obs.nved  in 
water  with  a  higli-fit'd  solenoid  operated  in  the  range 
165-205  kG,  and  it  is  predicted  that  a  bubble  trap  will 
likewise  occur  in  liquid  helium  vihen  a  magnet  of  this 
design  is  operated  at  slightly  higher  fields  Such  an  et- 
fect  can  produce  irregularities  in  the  results  of  low- 
temperature  experiments  in  high  magnetic  fields 
unless  bubbles  are  prevented  irom  forming. 
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Maesaciiusefts  Inst,  of  Tech.  National  Magnet  Lih. , 
Cambridge. 

XII.  HIGH  FIELD  MAGNETS  AND  MAGNETOSPEC- 
TROSCOPV,  by  B..  Ux.  1 1965 1  |24  |p.  me  1  dugis 
refs.  (AFOSR-6G-1646)  |AF  49(638)1468 1  AD  639002 

Unc Us  idled 

ALSO  published  in  Si  lence  in  the  Sixtie.s.  Tenth 
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Anniversary  AFOSR  Scientific  Seminar,  Cloudcroft, 

N.  M,  ,  (June  1965),  ed.  by  D.  L.  Arm.  Albuquerque, 
•Mexico  U.  Office  of  Publications,  1965,  138-161. 

This  discourse  reviews  the  extent  and  scope  of  high 
magnetic-field  research  and  magnetospectroscopy  that  . 
h.is  evolved  during  the  last  decade.  The  activity  and 
pcxiuctivity  has  far  exceeded  the  expectations  of  even 
its  iiiost  ardent  participants.  Only  a  few  years  ago  such 
phenomena  as  ihe  Mdssbauer  effect,  coherent  radiation 
with  lasers,  and  high  field  superconductivity  did  not  ex¬ 
ist.  But  eacn  of  these  now  has  become  a  prominent  area 
of  research  which  will  play  an  important  future  role  un¬ 
der  the  heading  of  h>gh  magnetic  fields.  However,  there 
are  many  which  have  not  been  mentioned  which  promise 
to  enrich  this  field  of  science  even  further.. 


1718 

.Massachusetts  Inst,,  of  Tech.  National  Magnet  Lab. ,; 
Cambridge. 

CALCULATION  OF  THE  MAGNETIC  SUSCEPTIBILITY 
IN  GRAPHITE  (Abstract),  by  M.  S..  Dresselliaus,  S..  1. 
Williamson,  and  G.  F.  Dresselhaus  jl965|[l]p 
[AF  49(638)1468]  Unclassified 

Presented  at  meeting  of  the  Anier.,  Phys.  Soc  ,; 

New  York,  Jan.  27-30,  1965. 

Published  in  Bull,  Amer.-  Phys.  Soc. ,  Series  II,  v.  10' 
no,  Jan.. "S'?,  1965. 

Recent  measurements  by  Williamson  et  ul  of  the  mag¬ 
netic  susceptibility  in  smgle-crystal  and  pyrolytic 
graphite  have  confirmed  the  long-period  oscillations 
first  reported  by  Soule.  Using  the  band  parameters  ob¬ 
tained  from  the  magnetoreflection  experiment.,  the  cir- 
cuhir  cross-sectional  area  of  the  Fermi  surface  k^, 

1  Cg  lias  been  computed,  and  the  result  is  within 
15'r  of  the  observed  long-period  oscillation  in  pyrolytic 
grapliPe.  At  this  point  in  the  zone,  there  is  neither  an 
extremum  m  the  cross-scct'onal  area  of  the  Fermi  sur¬ 
face  noi  a  stationary  value  of  the  cyclotron  effective 
mass,  but  there  is  a  2-fold  degeneracy  of  the  mergy 
levels.  A  .  ilculation  of  the  temperature  dependence  of 
the  magnetic  susceptibility  in  the  low-field  limit  is  dis¬ 
cussed  in  connection  with  this  long-period  oscillation. 
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Ma,ss.ichusetts  Inst,  of  Tech.  National  Magnet  Lab. ,; 
Cambridge. 

A  CLOSED- LOOP  COOLING  SYSTEM  FOR  SUPERCON¬ 
DUCTING  BUBBLE  CHAMBER  MAGNETS,  by  H.  K. 

Kohl.  !l965|l4lp.  inch  diagrs.  (AF  49(638)1468 1 

Unclassified 

Ihiblislied  in  Proc.  Inlerntit'i.  Symposium  on  Magnet 
Technology,  Stanford  U.  ,  Calif,  ,,  (Sept.  8-10,  1965), 
ed.  by  H.  Brcchmi  and  H.  S.  Gordon.  Springfield, 

Cle.ii  inghouse  for  Federal  Scientific  and  Ttchniciil  In- 
foimation.  Dept,  of  Commerce,,  1965,  611-614. 

Widespread  effort  is  being  devoted  to  the  cryogenic  prob-. 


lems  associated  with  the  design  of  large  superconducting 
magnets  to  be  used  with  bubble  clambers,  MHD  gener¬ 
ators,  fusion  experiments:,  energy  storage  inductors, 
and  as  external  booster  coils  to  surround  high-filed 
copper  and  aluminum  magnets.  A  new  method  of  main¬ 
taining  a  structure  at  liquid  helium  temperature  is  de¬ 
scribed,,  and  Its  advantages  over  the  bath  immersion 
technique  is  pointed  out..  The  new  method  relies  on  the 
reluctance  at  hquid  helium  to  solidify  at  pressures  sub¬ 
stantially  above  its  critical  point  (2.  3  atm).  At  4.  2°K 
and  about  100  atm,  helium  has  a  very  low  viscosity  and 
is  incapable  of  undergoing  phase  change,  therefore 
representing  an  .deal  heat  transfer  medium  which  can  oe 
circulated  through  a  system  of  small  diameter  tubing  per¬ 
meating  the  superconductmg  structure.,  Tne  liigh-pres- 
sure  helium  is  cooled  by  a  heat  exchanger  immersed  into 
a  remotely  located  storage  dewar  containing  boiling 
helium  at  atmospheric  pressure:  the  helium  loop  also 
contams  a  circulating  pump.  The  superconducting  mag¬ 
net  IS  S’lrrounded  only  by  a  single-wall  vacuum  Jacket 
containing  a  radiation  shield  cooled  by  circulation  of 
liquid  nitrogen,  this  vacuum  jacket  is  connected  to  the 
remote  storage  dewar,.  The  system  permits  effective 
use  of  the  total  enthalpy  during  cool-down,  and  it 
achieves  heat  transfer  which  is  stable  with  respect  to 
local  thermal  perturbations;  these  2  fundamental  ad¬ 
vantages  are  discussed,.  Two  prototype  systems  are  de¬ 
scribed  and  their  schematic  illustrations  are  given. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

COVALENCY  IN  IRON-SERIES  FLUORIDES  (Abstract), 
by  D.  E.  Ellis,  A.  J.  Freeman,  and  R.  E.  Watson. 
(19651  ll]p.  (AF  49(638)1468]  Unclassified 

Presented  at  meeting  of  the  Amer.,  Phys.  Soc. , 

New  York,  Jan.,  27-30,  1965.. 

Published  in  Bull  Amer.,  Phys.  Soc. ,  Series  11,  v.,  10; 
STTJanTST;-  1965. 

Investigations  of  the  role  of  covalency  in  iron-series 
fluorides  have  been  continued,  using  the  cluster  model 
as  applied  to  KNiFj,  Previous  work  si’.ggested  3  fac¬ 
tors  that  needed  to  be  understood:  (1)  the  nature  of  the 
orbitals  that  yield  an  accurate  cluster  description,  (2) 
the  accuracy  of  evaluating  matrux  elements  for  a  give.i 
1-electron  Hamiltonian,  and  (3)  the  definition  and  use  of 
a  rigorous  1-electron  Hamiltonian.  Although  factor  (1) 

IS  the  most  interesting  physically  and  includes,  for  ex¬ 
ample,  s-p  hybridization,  the  role  of  the  other  2  factors 
must  be  understood  more  completely  first.  It  has  been 
found  tint  estimates  of  covalency  are  very  sensitive  to 
(2),  particulirly  as  regards  the  inclusion  of  multicenter 
integrals  involving  overlap  densities  The  present  paper 
reports  results  of  further  investigations  into  factors  (2) 
and  (3).  IMricular  emphasis  in  (3)  is  placed  on  includ¬ 
ing  effects  of  the  proper  renormalization  of  the  molecu¬ 
lar  orbitals,  inclusion  of  metal-ligand  overlap  terms  in 
the  ll)”iiltonian  and  the  role  of  self-consistency  in  the 
Hamiltonian  These  are  found  to  significantly  affect  the 
theoietical  prixliitions  of  experimental  quantities.. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

CROSSFIELD  MAGNETOABSORPTION  IN  GALLIUM 
ARSENIDE  (Abstract),  by  0.  K.  F.  Vrehen.  [1965]  [I]p. 
[AF  49(638)1468]  UnclassHied 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  .Apr.,  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  11,  v.  10. 
53?rXpr.  ?6,  1965. 

The  oscillatory  behavior  of  the  inteioand  optical  absorp¬ 
tion  in  a  semiconductor  in  a  magnetic  lield  is  changed 
in  2  respects  by  a  transverse  electric  field.  First,  the 
photon  energies  at  which  transition  occur  shift  to  lower 
values  and,  secondly,  the  intensity  of  normally  allowed 
transitions  is  reduced,  whereas  ntrmally  forbidden 
transitions  now  get  a  linite-transit*on  probability.  Ex¬ 
perimentally,  these  effects  were  first  studied  in  ger¬ 
manium  with  a  modulation  technique.  Doth  allowed  and 
forbidden  transitions  show  up  in  the  differential  spec¬ 
trum.  Using  this  same  technique,  which  is  more  sensi¬ 
tive  for  the  detection  of  oscillations  than  a  standard  ab¬ 
sorption  measurement,  the  authors  found  magnet ooscil- 
lations  Interband  absorption  in  gallium  arsenide  at 
room  temperature  and  in  magnetic  fields  from  40  to  64 
kOe.  A  preliminary  analysis  of  tne  data  yields  for  the 
reduced  mass  of  the  electron  and  hole  involved  in  the 
transition  a  value  of  (0.  04  i  0.  005)  times  the  electron 
mass. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab.  ,■ 
Cambridge. 

DISSIPATION  IN  TYPE  II  SUPERCONDUCTORS  IN  THE 
MIXED  STATE  IN  ALTERNATING  MAGNETIC  FIELDS 
(Ab.stract),  by  E.  Maxwell  and  W.  P.,  Robbins.  [1965] 
[l]p.  [AF  49(638)1468]  Unclassified 

Presented  at  meet  mg  of  the  Amer.  Phys.  Soc. , 

Kansas  City,  Mo.,  Mar.,  24-27,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Senes  II,  v.  10- 
359,  Mar.,  24,  1965. 

The  authors  investigated  the  dissipative  effects  in  some 
indium -bismuth  alloys  in  the  mixed  state  by  observin,; 
the  out-of-phase  component  \''  of  the  ac  magnetic  sus¬ 
ceptibility  w.hile  the  specimen  was  subjected  to  a  con¬ 
tinuously  swept  superimposed  dc  field.  Observations 
were  made  at  aifferent  sweep  rates  for  a  number  of  field 
amplitudes  and  frequencies.  \"  -  0  below  H^j..  At  H^j 
there  is  t  local  maximum  in  \"  associated  with  the  initial 
f.eld  penetration.  Between  Hj,  j  and  H^2i  there  is  a 
plateaulike  region  in  which  the  dominant  dissipative 
mechanism  appears  to  be  flux.  At  H(,2,  there  is  a  maxi-. 

mum  in  probably  assocalcd  with  hysteresis  effects. 
Above  H^2'  some  minor  features  that  could  be  due 
to  surface  supercondiu  tivity..  In  the  plateaulike  region,, 

IS  a  function  of  (.111  atlgi.  which  is  consistent  with  a 


simple  VISCOUS -flow  model  in  which  the  vi.scous  re¬ 
sistance  is  large  determined  by  the  steady-flow  vtlocr 
ty  imposed  by  the  swept  dc  fiold- 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab  ,- 
Cambridge. 

FAR-INFRARED  ANTIFERROMAGNETIC  RESONANCE 
IN  SINGLE-CRYSTAL  COBALTOUS  OXIDE  (Abstract), 
by  R.,  C.-  Milward.  [1965l[l]p.  (AF  49(638)1468] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,; 

Kansas  City,  Mo.  .  Nov.  24-27,  1965. 

Published  m  Bull.  Amer.  Phys.,  Soc.  ,  Series  II.  v.  10 
3T5;  Mar.,  24,  1965. 

Usmg  the  technique  of  Fourier  transform  interferome¬ 
try,  one  of  a  pair  of  degenerate  modes  of  aritiferro- 
magnetic  resonance^ recently  predicted  by  Tachiki  to  oc¬ 
cur  at  frequencies  of  192  and  554  cm**  at  0  X,  has  been 
observed  at  142.  3—0.  5  cm*'  near  liquid-helium  tem¬ 
perature,  in  2  independently  obtained  CoO  crystals.  The 
true  linewidth  at  half-absorption  is  estimated  to  be  3.  5 
cm"^.  At  higher  temperatures,  the  line  broadens,  being 
centered  at  141  —  1  cm-1  at  80  K,  with  a  half-width  ~  10 
cni'J,  and  is  nonexistent  at  295  K  (-Tj^i.  An  external 
magnetic  field  of  42  kG  applied  parallel  to  a  [100]  axis 
and  the  direction  of  light  propagation  produces  no  ob¬ 
servable  shift  in  position  of  the  resonance  line  at  the  l  .w- 
cst  temperature,  but  causes  the  appearance  of  a  satellite 
absorption  peak  at  146.  5  cm"l.  No  explicit  theory  for 
the  magnitude  and  magnetic-fieid  dependence  of  such  an 
effect  has  yet  been  formulated  with  which  to  compare  the 
experimental  findings.  The  far-infrared  absorption 
spectrum  of  CoO  shows  2  other  brood  absorption  lines 
centered  at  about  167  and  188  cm"*,  which  are  existent 
both  above  and  well  below  the  N6el  temperature. 

1724 

Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. 
Cambridge. 

FLUORINE- FREE- FLUX  FOR  GROWTH  OF  RARE 
EARTH  GARNETS,  by  M.  Schicber.  ( 1965]  9p  incl, 
illus.  diagrs.  table,,  refs.  (Bound ^ith  its  AFOSR- 
65-1917;  AD  627224)  [AF  49r63g)T46PT  Unclassified 

Published  m  Fifth  Rare  Earth  Research  Conf.  ,  Iowa 
State  U. ,  \mes,  Aug.  30-Sept.  1,  1965,  Pook  4,  p. 
79-88. 

A  coRipcsition  diagram  which  compares  vaiious  mix- 
tuies  used  foi  growing  rare  earth  garinri.s  i»  desen'otd. 
The  flux  Components  of  PbO-ii.,0„  or  PbO-PbF„  rec- 
ommeiided  for  growth  oi  either  rare  earth  iron,  galli¬ 
um  or  aluminum  garnets  are  expressed  in  terms  of  ,i 
pseudoternary  diagram.  The  crystals  discussed  in  this 
paper  are  Fu2Fe50i2,  Eu3Ga50i2,,  Tm3Al50]2. 
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Yb2GiigOj2»,  snii  y(32K62G32022*  The 
crystals  are  characterized  by  lattice  constant,  morph¬ 
ology,  and  in  some  cases,  by  magnetic  susceptibility 
data..  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  [National  Magnet  Lab.  1 
Cambridge. 

HELICON-WAVE  PROPAGATION  IN  n-TYPE  InAs  AT 
MICROWAVE  FREQUENCIES  (Abstract),  by  J.  K. 
Furdyna.  [1965]  [Ip.  [AF  49(638)1468] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965.. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  10: 
'545,  Apr.TS,  1965. 

Helicon-wave  propagation  was  investigated  in  n-type  InAs 
at  35  Gc  sec,  in  the  temperature  range  from  78  to 
300  K  in  magnetic  fields  up  to  100  ItG.  A  microwave 
analog  of  the  Rayleigh  refractonieter  was  used  in  the 
nieasuremei  .s.  This  arrangement  is  in  many  ways 
superior  to  the  Fabry-Perot  dimensional  resonance 
technique  used  in  previous  helicon  experiments  in  this 
frequency  range,  particularly  in  the  presence  of  consid¬ 
erable  losses.  Moreover,  this  appioach  permits  a 
quantitative  study  of  the  helicon-damping  processes. 
Interference  patterns  consisting  of  as  many  as  10  full 
oscillations  between  40  and  100  kG  were  observed  at 
teini  eratures  as  high  as  300  K,  allowing  ?  precise  de¬ 
termination  of  the  electron  concentration.  In  addition, 
the  quantity  e/(ni*  was  obtained  from  the  enve¬ 

lope  of  the  interference  pattern.  The  latter  quantity  is 
close  to  the  known  electron  mobility,  but  shows  a  slight 
dependence  on  the  magnetic  field.  This  variation  arises 
possiblv  due  to  the  proximity  of  the  quantum  limit,  which 
may  render  the  senuclassical  model  used  in  the  present 
.iiialysis  not  fully  satisfactory  at  the  highest  fields. 
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INTERDAifD  TRANSITIONS  IN  PYROLYTIC  GRAPHITE 
AT  TilE  ZONE  CORNER  (Abstract),  by  J.  G.  Mavroides 
and  M.  S.  Dresselhaus  [1965]  |l]p.  |AF  49i638)146Sj 

UncUssified 

Presented  at  meeting  ot  the  An. or  Phys.  Soc.  , 

New  York,.  Jan.,  27-3C,  '965. 

Published  in  Eul).  Amer.  Phys.  Soc  ...  Series  H,  v,  10. 
1C9.  .fair" 27,  1065 

Ij.sm;',  the  magnetorefleetion  techni.que.  interba.id  transi-; 
lions  a-ssoc,ated  with  the  Brillouin-zone  corner  (point 
I'l  have  been,  .studied  in  pyroly-lie  graphite  in  the  photon- 
energy  range  0.  06  iiu;  ^  0.  50  ev,  using  magnetic  fields 
up  to  1 10  kG  Oscillations  of  relatively  strong  inl-eiisity 
in.  the  magiietorcflrction  are  idoatifiod  with  allowed  tran¬ 


sitions  between  the  lowest  6  magnetic -energy  levels 
for  each  of  the  doubly  degenerate  energy  bands  at  point 
H.  An  analysis  oi  these  transitions  on  the  basis  cd  the 
Slonczewski-Weiss  band  model  gives  accurate  values 
for  2  band  parameters,  vp  =  3. 18  ±  0.02  and  |&|  = 

0. 009  ±  0. 003  ev..  With  these  band  parameters  and 
Ep  =  0. 019  ev,  a  value  of  (3.  7  ±  0.  6)  10*  f  cm"^  is  ob¬ 
tained  for  the  cross-sectional  area  of  the  Fermi  surface 
at  the  plane  »  i  cq.  In  addition  to  these  relatively 

strong  oscillations,  4  weaker  forbidden  interband  tran- 
sitioms  are  observed  and  correspond  to  the  selection 
rule  Ap-  0. 
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M.AGNETIC  ANISOTROPY  IN  ANTIFERROMAGNETIC 
fy'(Crj.jAljl203.'  by  O.  Artman,  ,T.  C,.  Murphy,  and 
S,  Foner.:  [1965]  (2]p.  inci.  diagrs.  refs.  [A F  49(638)- 
1468]  Unclassified 

Presented  at  Tenth  Conf.  on  Magnetism  and  Magnetic 
Materials,  Minneapolis,  Minn. ,  Nov.,  16-19,  1964. 

Published  in  Jour.,  Appl.,  Phys. ,  v  36:  986-987, 

Mai.  1965, 

In  antiferromagnetie  crystals  the  results  of  AFMR  when 
combined  with  other  data,  yield  the  anisotropy  K, 

By  subtracting  the  magnetic  dipolar  anisotropy  (Kmd) 
from  K,  the  fine  structure  anisotropy  is 
found.  For  Cr203,  the  KjvjD  computation  of  Taehiki 
and  Nagamiya,  0. 059  cm-*/ ton,  had  been  accepted  as  a 
basis  for  further  analyses.  However,  In  the  course  of 
computing  K,%jL)  by  modern  machine  methods  for  various 
sesquioxide  ant  Jerromagnets,  this  value  has  been  found 
to  be  inappropriate.  The  Shull  magnetic  structure  (c)  to 
which  Cr203  belongs  is  one  in  which  the  magnetic  geome¬ 
try  elleclively  is  almost  cubic.  The  computed  val¬ 
ue  thus  is  sensitive  to  srriall  charges  in  'attice  geome¬ 
try.  Presently  accepted  i  oom-temporature  crystal 
parameters  yield  =  0.  0088  c.m^’.'ion,  1,'6  the  for¬ 
mer  result;,  consequently  Cr203  AFMR  data  have  been 
reanalyzed.  The  temperature  beliavior  of  Kj.g  and 
Kmd  in  ixire  Cr203  and  tn  (Cr  j_jAl{)203  crystals  is 
discussed.  Similar  calculations  have  been  made 

for  the  Ti,  ’  ,  and  fe  sesquloxides.  In  the  case  of  c- 
Fe20j  a  prediction  has  been  made,  with  the  use  of 

AFMR  data,  the  spin-flip  near  263  K.  The  expei  inien- 
taily  found  decrease  of  this  spin-flip  temperature  with 
increasing  f  in  the  (v(Fej_jAlj)20j  system  Is  discussed 
in  the  light  of  existing  ir.foi  nution,  (Contractor's 
abstract) 


V 


f 


,-■385  -- 


Am  FORCE  SCIENTIFIC  RESEARCH 


1728 

Massachusetts  Inst,  of  Tech.  National  Magnet  l^b  , 
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MEASUREMENT  OF  THE  ABSOLUTE  VALUE  OF  THE 
PENETRATION  DEPTH  USING  FLUX  QUANTIZATICW, 
by  R  M  ’servey.,  [1965]  [4]p.  incl.  dugrs.  [AF  49- 
(638)ii66]  Unclassified 

Published  in  Proc.  Ninth  Internat'l.  Conf.  on  Low  Tem- 
perature  Physics,  Columbus,  Ohio  (Aug.  31-Sept.  4, 
1964),  ed.  by  J.  G.  Daunt,  D.  O.  Edwards  and  others. 
New  York,  Plenum  Press,  v  LT9  (Pt.  A)'  455-458, 

1965. 

The  aim  of  the  study  is  to  develoo  a  precise  and  absolute 
measurement  of  the  penetratio.i  depth  X  and  the  flux 
quantum  in  superconductors  A  rectangular  loop  con¬ 
sisting  of  2  superconducting  plates  is  separated  by  an 
insulating  layer  of  thickness  6  and  shorted  at  the  idges 
by  2  thm  superconducting  links.  The  loop  is  part  cf  an 
external  circuit  fed  from  a  current  source,  if  1  flux 
quantum  is  added  to  the  flux  mside  this  rectangular 

loop,  the  relation  =  p  •  AH  -  W(6  +2x1  is  attained 
where  u  is  the  permeability,  AH  is  the  change  in  the 
field  inside  the  insulator  between  successive  units  of 
flux,  6  is  the  insulator  thickneco,  a:  d  W  is  the  width  of 
the  loop.  Assuming  that  u  1  and  4>q  =  hc/2s,  one  can 

obtain  X  from  a  moasurcmci  t  of  aH,  C,  ai  d  W.  For 
AljOj  msulating  layers  about  50A  th'ck,  d  r  X/10,  so  that 
a  relatively  inaccurate  value  of  5(±  20ffi)  leads  loan  er¬ 
ror  in  X  of  only  1%.  In  the  present  measurements  it 
was  found  that,  at  a  current  slightly  above  where  re¬ 
sistance  first  appeared,  the  voltage  across  the  shorting 
links  was  periodic  with  magnetic  field,  it  was  this  eff"t' 
which  was  measured  and  not  the  periodicity  in  the  ent'- 
cal  current.  The  method  appears  to  give  good  results 
for  the  penetration  depth,  but  leads  to  an  apparent  lem-- 
peravure  dependence  of  the  flux  quantum. 
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Massachusetts  Inst,  of  Tech,  National  Magnet  I+ib. , 

Ca  nbridge. 

OPTlCAc  ABSGRPTICN  IN  GERMANIUM  !N  HIGH 
ELECTRIC  AND  MAGNETIC  FIELD.S  (Aostiact),  by 
<J.  K.  F.  Vrehen  and  A.  Frova.  !l965][l!p.  [AF  ^9- 
(638)1480]  Unclassilic-d 

*» 

Presented  meetmg  of  the  Arier.  Pliys,  Soc. , 

Kansas  City,  Me.  Mar.  24-27  1965. 

Published  in  Pull.  Amer'..  Phys.  Soc. Series  11,  v.  10 
343,  MarT24,  1965. 

A  seiisiitve  methiM  fo<  measuring  the  change  in  the  opti¬ 
cal  absorption  in  a  semiconductor,,  due  to  the  presence 
of  a  hign  electric  field,  'vas  developed  by  Froi  i  and 
ilaiidier.  This  tech.mque  was  used  to  measure  the  clec- 
tric-field-induced  absorption  in  germanium  ni  the  pie.s- 
enoe  of  a  high  magnetic  field  for  photon  en<  rgios  just 
below  the  dii  ect  gap-hand  edge,  rTC’-tnc  fields  up  tn 
7  X  10'*  v.'cm  and  maen  ‘tic  fields  up  to  62  kG  in  the 

>  Jdt  -r 


longitudinal  configuration  and  up  to  95  liG  in  the  trans¬ 
verse  configuration  were  used.  In  what  follows,  absorp¬ 
tion  stands  for  the  difference  in  absorption  cceificient 
with  and  without  the  electric  Held.  In  the  longitudinal 
conflguraticn,  then,  the  mam  effect  of  the  magnetic 
field  IS  to  shift  the  absorption  curve  to  slightly  higher 
photon  energies.  Ir,  the  crossed-fieid  configuration, 
the  shape  of  the  absorption  curve  changes  marKedly. 

For  photon  energies  near  the  gap,  the  absorption  in¬ 
creases  over  that  in  the  case  without  a  magnetic  field; 
for  lower  energies,  there  is  a  strong  decrease  in  the 
absorption  as  compared  to  the  aero  magnet ic-tield  case 
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jMassachuseus  Inst,  of  lech.  National  Magnet  Lab. 
Cambriage] 

C^CILLATORY  FAP.ADAY  ROTATION  OF  THE  INDI¬ 
RECT  TRANSITION  IN  GERMANIUM  (Abstract),  by  J. 
Halpern.  119651  nlp.  |AF  49(63811468] 

”  Unclassiiieri 

Presented  at  meeting  of  the  Amer.  Phys,  Soc. 
Washington.  D  C. ,  Apr.  26-29,  1965. 

ihibHSh»Kl_in  Bull,  Amer  Phys.  Soc. ,  Series  II,  v,,  10' 
545,  Ai-r.  l965.. 

The  oscillatory  ra-ada>  rotation  oi  the  indireet  tiaiisi 
tion  i.i  gcrmai'iium  has  been  observed  on  transmission. 
The  experiments  were  carried  out  at  magnetic  fields  of 
up  to  103  kC  and  at  helium  leinperatures  oi.  a  hea*-sunk 
sanii'le.  Froip  the  position  of  the  md.rect  energy  gap, 
’he  le.nperature  was  diiei  mined  as  8  K.  The  sample 
was  imrinsic,  with  a  carrier  concentr.it. on  n  < 
10*^/cm>*,  The  data  were  take.)  with  ti.e  direction  of 
propagation  land  the  nagnetic  field)  perpendicular  to  a 
(110)  face.  Compensop  of  the  Faraday  rotation  with  the 
corresponding  transii  ission  as  a  function  of  wavelength 
shows  that  there  arc  oscillatory  curves  corresponding 
to  both  the  exciion  absorption  and  to  the  Landau  steps.. 
The  entire  Indireit  transitioc  rotation  i.s  superposed  or. 
a  very  ’arg"  dispersive  ta.I  that  probably  arises  from 
the  r25t  -  direct-energy-gap  transition.  A.t  the 
temperatures  and  magnetic  fields  in  question,  tne  os¬ 
cillatory  effects  are  jf  the  order  of  2%  ol  the  total 
rotation. 


1731 

Massachusetts  Inst,  cf  Tech.  [Naticna!  Magnet  Lab.  ] 
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SOUND  PROPAGATION  L\  ^He  NEAR  THE  CRITICAL 
POINT  (Abftraci),  by  R..  C.  Williamson  and  f...  E. 
Chase.  [18651  ]l]p.  (Spor.scred  jointly  by  Advaicea 
Research  Proj->cts  Agency,  and  Air  Force  Office  of  Sci¬ 
entific  Research  unaer  [Ac  49(836)1468]) 

Unclassified 

Presented  at  m-  eting  of  the  Amer.  Plivs.  Soc,  , 
Washington,  D.  C. Apr.  26-29,  1965. 
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Published  in  Bull.  Amer..  Phys.  Soc. ,  Series  II,  v.  10: 
5517 Apr.,  26,  1965. 

Recent  measurements  of  the  velocity  of  1-mc/sec  sound 
in  ^He  close  to  the  critical  point  have  been  extended  to  . 
include  several  isotherms  both  above  and  below  T^,. 
Measurements  at  4.  5°  and  5'‘K  can  be  combined  with  di¬ 
rect  measurements  of  density  and  isothermal  compres¬ 
sibility  to  yield  the  specific-heat  ratio  y.  The  authors 
have  also  recalcalculated  the  adiabatic  compressibility 
along  the  critical  isobar  and  isotherm  using  an  improved 
empirical  equation  of  state,  previously  reported  results 
in  the  liquidlike  phase  (P  >  P^,  or  T  <  T^.)  are  only  slightly 

affected,  but  the  compressibility  in  the  gaslike  phase 
IS  appreciably  changed. 
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SUPERFLUID  BEHAVIOR  IN  A  VENTURI  TUBE  (Ab¬ 
stract),  by  R.  Meservey.  [1965]  [i]p.  [AF  49(638)- 
1461^1  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys,  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Senes  n,  v.,  10; 
BSi-'SyS,,  Apr.,  26,  1965. 

In  a  veiitun  tube,  the  level  diflcrence  in  the  standpipes 
is  commonly  us^  to  measure  the  velocity  of  waier  flow¬ 
ing  in  a  pipe.  It  has  been  suggested  that  the  venturi 
tube  would  be  useful  in  measuring  the  flow  velocity  of  a 
perBislwit  current  of  superfluid  helium.  However,  for 
irrotaliona!  flo'.’  it  i  asily  shown  tha*  there  is  almost 
no  level  difference  fo.  reasonably  long  standpipes.  A 
quantitative  solution  of  the  problem  is  given  and  its  ap¬ 
plication  to  superfluid  helium  and  superconductors  is 
discussed. 
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Cambridge. 

ULTRASONIC  ATTENUATION  IN  Nb-20%  T;  AND  Nb- 
40"  Ti  ALLOYS  TO  150  kG  (Abstract),  by  Y.  Shapira 
and  L.  J.  Neuringer.,  [19651  Il]p.  [AF  49(538)1468) 

Unclassifi^ 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Kanuis  City,  Mo, ,  Mar.  24-27,  1965. 

Publiotied^i  Bull.  Amer.,  Phys.  Soc. ,  Series  II,  v.,  10 
3'59,,  Mar.  24,  196a, 

The  attcnuatio.i  lit  lO-mc/scc  ultrasonic  snesi  waves 
propagated  tn  Nb-20't'  Ti  and  Nb-'lO  i'  Ti  alloys  (tiominal 
composition,  '"eigl't  s-’cicent)  was  measut  ei!  in  a  para'lel 
dc  niagiietie  field  up  to  15C  hG.  The  ineasuremi’iits  were 
pcrfornieo  between  1. 4  and  8  K.  A  dip  in  the  attemia -■ 
t:on  was  observed  at  hi'ih  niiig-uetic  fields.  The  field  at 
wliich  this  dtp  occurs  was  de'erniineo  as  a  function  of  tne 


temperature.  At  1.  5‘'K,  this  dip  appears  at  90  kG  for 
Nb-20%  Ti,  and  at  132  kG  for  Nb-40%  Ti.  These  fields 
arc  close  to  those  at  which  the  onset  of  resistivity  oc¬ 
curs  in  alloys  of  similar  composition.  Ilie  magidtude 
of  the  dipat  4. 2°K  is  ~  0. 15  ib/cm  fca  Nb-20%  Ti  and 
~  0. 25  tft)/cm  for  Nb-40%  Ti.  The  dip  In  me  absorption 
'oefficient  in  shape  from  the  absorption  edge  that  was 
lound  at  the  upper  critical  field  of  Nb-25%  Zr.- 
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Massachusetts  Inst.,  d  Tech,  National  Magnet  lab. , 
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ULTRASONIC  PROPAOAl'ION  NEAR  THE  CRITICAL 
POINT  IN  HELIUM,  by  C.  E.  Chase  and  R.  C. 
Williamson.  [1965]  [4]p.  incl.  diagrs.  refs.  (Spon¬ 
sored  jomtly  by  Advanced  Reseat  ch  Projects  Agency; 
and  Air  Force  Office  of  Scientific  Research  under 
[AF  49(638)1468]  UnclassUied 

Pcbli.shed  in  Proc.  Ninth  Internat'l  Conf.  on  Low  Tem¬ 
perature  ]^ysics,  Columbus,  Ohio  (Aug.  31 -Sept.  4, 
1964),  ed.  by  J.  G.  Daunt,  D.  O.  Edwards  and  others. 
New  York,  Plenum  Press,  v.  LT9(Pt.  A):  657-660, 

1965. 

A  logarithmic  sbigularity  in  the  specific  heat  at  constant 
volume  at  the  critical  point  has  been  reported  to  occur 
in  argon  (Bagatskii,  M.  I. ,  Voronel,  A.  V. ,  aivd  Ousak, 
V.  G. ,  Soviet  Phys. ,  v.  16;  517,  1963)  and  oxygen 
(Voronel,  A.  V. ,  C.iaskin,  Y,  R.  and  others,  Soviet 
Phys. ,  V,  18:  558,  1964).  Such  a  result  is  in  direct 
contradiction  to  standard  theory,  according  to  which 
constant  volume  must  remain  finite  at  the  critical  point. 
It  can  readily  he  shown  that  these  results  imply  the  ex- 
Utepc;  of  a  corresponding  singuLirity  in  the  adiabatic 
compressibility,  accompanied  by  a  zero  in  the  sound  ve¬ 
locity  and  large  absorption.  Accordingly,  a  study  was 
undertaken  of  the  sound  velocity  at  1  meps  in  the  criti¬ 
cal  region  c'  helium.  Results  on  the  ultrasonic  velocity 
and  absorption  and  on  the  adiabatic  comprtssibilitv  are 
consistent  with  the  presence  of  a  logarithmic  singularity 
in  the  specific  .beat  at  constant  volume. 
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ANISOTROPY  or  THF  DE  h. -AC- VAN  ALPHEN  EF¬ 
FECT  IN  PYROLYTIC  GRAPHITE  (Abstract),  by  S.  J. 
Williamson,  S.  Fonrr.  and  M,.  S.  Dressclhaus.  [1960] 
|l]p.  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research  under  [AF  49(638)1168]) 

Unclassified 

Presented  at  nientlng  of  the  .Amer  Fhyn.  Sue.  . 

New  Yo'  k,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  10: 
iB9-110,  Jan.  27,  1565. 

Measurements  of  de  Haas-van  Alphen  frequencies  nave 
been  made  as  a  function  of  the  angle  6  between  the 
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applied  field  Bq  and  the  c  axis  in  pyrolytic  graphite. 

The  audiofrequency  field-modulation  technique  with 
synchronous  detection  at  the  fundamental  and  higher 
harmonics  was  used  to  monitor  the  differential  suscepti¬ 
bility  at  temperatures  between  4,  2°  and  1. 2'’K.  Majori¬ 
ty-carrier  oscillations  were  observed  for  $  as  large  as 
80°,  and  the  results  are  qualitatively  the  same  as  ob¬ 
tained  by  Shubnikov-de  Hus  measurements  on  natural 
single-crystal  graphite  by  Soule,  McClure,  and  Smith. 
However,  despite  close  agreement  for  6  =  0,  quantita¬ 
tive  differences  are  evident  for  larger  values  of  0. 

The  anisotropy  also  yields  information  about  interlayer 
order. 
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THE  REAL-TIME  SORTING  OF  NEURO- ELECTRIC 
ACTION  POTENTIALS  IN  MULTIPLE  UNIT  STUDIES, 
by  W.  Simon.  (1965)  (4 ]p.  incl.  iilus.  (AFOSH-85- 
09tHl  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  (Xfice  (Durham),  and 
Office  of  Naval  Research  under  DA  36-039-AMC- 
03200{£),  National  Aeronautics  and  Space  Administration, 
National  Institutes  of  Health,  and  National  Science 
Foundation)  AD  613088  Unclassified 

Also  published  in  Electroencephalog.  and  Clin.  Neuro- 
physlbr.  Jour. ,  v.  18:  192-195,  Feb.,  1965. 

Measurements  from  clusters  of  nerve  cells  provide  clues 
to  the  functional  relationships  of  cells  in  the  central 
nervous  system.  Action  potentials  from  individual  cells 
are  distinguished  from  each  other  by  waveform,  of  which 
there  are  several  clearly  defined  groups.  A  descrip¬ 
tion  is  given  for  a  method  by  which  action  potentials  re¬ 
corded  simultaneously  can  be  sorted  in  a  moderate-size 
computer  in  real-time  and  on-line. 
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PENETRATION  OF  AN  ION  THROUGH  A  MONOLAYER 
OF  SIMILAR  IONS  ADSORBED  ON  A  METAL,  by  J.  W. 
Gadzuk  .and  £.  N.  Carabateas.  [1965]  [4  |p.  incl.  diagrs. 
refs.  (AFOSR-65-0905)  (Sponsored  jointly  by  Air 
Force  Aeronautical  Systems  Division,  Air  Force  Oflice 
of  Scientific  Research,  Army  Research  Office  (Durham,!, 
and  Office  of  Naval  Research  under  DA  36-039-AMC- 
03200(E))  AD  613113  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  36  357-360, 

■rebTT9S5r~ 

A  fractional  monolayer  film  of  ions  is  formed  by  the  ad¬ 
sorption  of  a  gas  onto  a  metal  sulnstrate.  These  ions 
form  a  discrete  dipole  layer,,  the  potential  across  it  be¬ 
ing  the  change  in  electron  work  function  of  the  surface. 
As  additional  ions  are  brought  to  t.ie  surface,  they  pene¬ 
trate  only  a  iracuon  f  ot  the  potential  across  the  dipole 
Uyer.  In  this  work  the  penetration  coefficient  f  valid 
for  the  entire  range  of  coverages  is  derived  for  2  limit¬ 


ing  types  of  films,  immobile  and  mobile.  By  consider¬ 
ing  thermal  effects,  a  penetration  coefficient  for  partial 
ly  mobile  films  is  also  derived.  The  values  obtained 
for  the  penetration  coefficient  are  applicable  to  any  sub¬ 
strate-adsorbate  system  The  theoretical  expressions 
for  the  penetration  coefficient  are  evaluated  for  cesium 
or.  nirigsten  and  compared  with  the  data  of  Taylor  and 
Langmuir..  (Contractor's  abstract) 
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INTERPRETATION  OF  THE  ANOMALOUS  SURFACE 
REFLECTION  OF  X-RAYS,  by  B.  E.  Warren  and  J.  S. 
Clarke.,  [  1965]  [21p.  incl.  diagrs.  (AFOSR-65-0906) 
(Sponsored  jomtly  by  Air  Force  Ctffice  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  DA  36-039-AMC-03200(E)) 

AD  613112  Unclassified 

Also  published  in  Jour.  .Appl.  Phys.,  v.  36:  324-325, 
Jan.  1965.  ~ 

When  an  x-ray  beam  falls  upon  a  polished  surface  at 
an  angle  greater  than  the  critical  angle  6j.,  there  is  be-- 
sides  the  normal  reflected  beam  an  abnormal  beam  at  a 
smaller  angle  with  the  surface,  The  abnormal  beam 
makes  an  angle  with  the  surface  which  is  close  to  the 
critical  angle  Sj,.  It  is  proposed  that  this  abnormal 
beam  is  caused  by  scattering  of  the  primary  beam  at 
close  distances  to  the  surface.  The  scattered  radiation 
will  be  strongly  reflected  if  its  angle  of  incidence  le 
slightly  less  than  9^,.  This  proposal  is  analyzed,  and 
the  identification  of  the  scatterer  is  partially  discussed 
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NEGATIVE- ENERGY  PLASMA  WAVES  AND  INSTA¬ 
BILITIES  AT  CYCLOTRON  HARMONICS,  by  A.  flers  and 
S.  Gruber,  |1965]]2]p.  incl  diagrs.  refs.  (AFOSR- 
65-1144)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  DA  36-039-AMC- 
03200(E),  and  National  Science  Foundation) 

Unclassified 

Also  published  in  Appl.  Phys.,  Ltrs.  ,•  v.  6-  27-28, 

Jan,  157^56^5 

Electrostatic  plasma  waves  are  studied  which  are  as¬ 
sociated  with  an  unperturbed  jiarticle  distribution  func¬ 
tion  of  ihe  form,,  foi'e)  -(>(  -Vq,i  )S(v,|  -  Vqi,  )/2''tyQ., 

An  important  characteristic  ol  these  negative  waves  is 
that  they  exist  for  small  densities  (Up  w^).  Hence 

a  plasma  which  contains  even  a  small  fraction  of  its 
particles  in  the  form  above  may  exhibit  instabilities  at 
cyclotion  harmonics.  The  dispersion  plol.s  for  stable 
waves  with  the  above  form  are  given.  It  i.i  determined 
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which  of  those  are  negative  energy  waves  and  then  shown 
that  these  lead  to  instabilities  in  the  presence  of  a  dis¬ 
persive  medium.. 
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OPTIMUM  QUANTIZATION,  by  J.  D..  Bruce.  Mar.  1, 
1965,  65p.  incl.  diagrs.  table,  refs.  (Technical  rept., 
no.  429)  (AFOSR-65- 1 145)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific'  Research,  Army  Research 
Office  (Dcrliam).  and  Office  of  Naval  Research  under 
DA  36-039-AMC-03200(E),  .National  Aeronautics  and 
Sjiuce  Administration,  National  Institutes  of  Health,  and 
National  Science  Foundation)  AD  461646 

Unclassified 

riu  exact  expression  fur  the  quantization  error  as  a  func¬ 
tion  of  the  parameters  defining  the  qua.ntizer,  the  error- 
weighting  function,;  and  the  amplitude  probability  density 
of  the  quantizer-input  sigtul  is  presented  An  algorithm 
IS  del  eloped  that  permits  the  determination  of  the  specific 
values  ul  the  quantizer  parameters  that  define  the  opti¬ 
mum  quantizer.  This  algorithm  is  then  extended  so  that 
ojitimum  quantizers  can  be  determined  for  the  case  in 
which  the  quantiz  >r-inpul  signal  is  a  message  signal  con¬ 
taminated  b\  noise.  In  each  of  these  cases  the  algorithm 
IS  based  on  a  modified  form  of  dynamic  programming  and 
IS  valid  foi  both  convex  and  nonconvex  error-weighting 
lunciions.  Examples  of  optimum  quantizers  designed 
wiili  the  first  of  these  2  algorithms  for  a  representative 
speech  sample  are  presented  The  performance  of  these 
oiitimuni  qiuntizers  is  compared  with  that  of  the  uniform 
qua  ntizers. 
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HYPERFINE  STRUCTURE  OF  Hgl93*_  Hg^^^,  AND 
H(,195‘  [jy  zeEMAN-LEVEL  CROSSINGS,  by  W.,  W. 
Smith.  (1965]ll0]p.  incl.  illus.  diagrs.  tables,  refs. 
(AFOSR-65-li46)  (Sponsored  jointly  by  [Air  Force  Office 
of  Scientific  Research.'  Army  Research  Office  (Diarham), 
and  Office  of  Naval  Research]  under  DA  36-039-AMC- 
03200(E))  AD  612529  Unclassified 

Also  published  in  Phys.  Rev.,  v,  137:  A330-A339,  Jan. 
18,’  1965: 

Hyperfine-structure  measurements  by  optical  detection 
of  Zeeman-level  crossings  in  the  6s6p'’Pj  state  were 

made  with  natural-linewidth  precision  in  3  radioactive 
i.aotopes  of  mercury..  The  magnetic  dipole  (A)  and  elec¬ 
tric  qu.idrupole  (B)  interaction  constants  in  mc/sec  im¬ 
plied  by  these  measurenientb  are:  Hg*®^  (9.  5-h  half-life) 
A(^Pl),  -  15813,  46  ±  0.  23,  Hg'®®*  (isomer,.  40  h)  A(3Pj); 

-2368.  04  i  0.  08,  Ug^Pj  j  -782.  45  i  0.  86,  Hg'®^*  (iso¬ 
mer,,  llh)A(^Pj)  -2399.69  ±  0.06,  B(^Pj)'  724.8  * 


90. 0.  The  gj  factor  for  the  ®Pj  state  of  Hg*®®  i.s  ob¬ 
tained  from  a  new  Icvel-crossi.ng  measurement.  The 
value,  including  second-order  Zeeman  and  Zeeman- 
hyperfine  correcticms,  is  gj'  =  1. 486118  ±  0. 000016. 

The  Bohr-Weisskopf  hfs  anomaly  is  also  found  and  cal¬ 
culated  to  be  195^1®®  (^Pj)  =  0. 1476  (76%).  The  contri¬ 
bution  to  the  anomaly  from  the  Sj/2  electron  is 

extracted  and  used  to  estimate  admixture  coefficients  in 
the  single-particle  mode!  of  the  nucleus  with  configura¬ 
tion  mixing. 
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Massachusetts  Inst.,  of  Tech.  Research  l^b.  of 
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SUPERPOSITION  IN  A  CLASS  OF  NWLINEAR  SYS¬ 
TEMS,  by  A.  V.  Oppenheim.  Mar.  31,  1965,  62p.  incl, 
diagrs.  refs.  (Technical  rept  no.  432j  (.4FOSR-65- 
1147)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research  under  DA  36-039-AMC-03200(E), 
National  Aeronautics  and  Space  .Administration,  National 
Institutes  of  Health,  and  National  Science  Foundation) 

AD  614483  Unclassified 

Many  nonlinear  systems  can  be  interpreted  as  linear 
transtormatlons  between  vector  spaces  under  appropri¬ 
ate  definitions  lor  the  vector  opeiations  on  the  inputs 
and  outputs  The  class  of  systems  which  can  be  repre¬ 
sented  in  this  way,  is  discussed  here..  This  class,  re¬ 
ferred  to  as  the  class  of  homomorphic  systems,  is  shown 
to  include  all  invertible  systems.  Necessary  and  suffi¬ 
cient  conditions  on  a  noninvertible  system  such  that  it  is 
a  homomorphic  system,-  are  de-ived.  A,  '■rnonic  repre¬ 
sentation  of  homomcrphic  systems  is  presented.  This 
representation  consists  of  a  cascade  of  3  systems,  the 
first  and  last  of  which  are  determined  only  by  the  vector 
space  of  inputs  and  the  vector  space  of  outputs,  respec 
tivcly..  The  second  system  in  the  canonic  representa  ■ 
tion  IS  a  linear  system.  Necessary  and  sufficient  condi¬ 
tions  are  presented  under  which  all  of  the  memory  in  the 
system  can  be  concentrated  in  the  luiear  portion  of  the 
canonic  representation.  A  means  Cor  classifying  homo¬ 
morphic  syste.ms,  suggested  by  the  canonic  representa¬ 
tion,  IS  discussed.  This  means  of  classification  offers 
the  advantage  that  systems  within  a  class  differ  only  in 
the  linear  portion  of  the  canonic  representation.  Appli¬ 
cations  of  the  theory  are  considered  for  a  class  of  non¬ 
linear  feedback  systems.,  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.,  of 
Electronics,'  Cambridge. 

NON  EQUILIBRIUM  ELECTRIC  CONDUCTIVITY  OF  TWO- 
PHASE  METAL  VAPORS,  by  A.  W.  Rowe  and  J.  L. 
Kcrrebrock.  1965  [2lp.  incl.  diagrs.  (.AFOSR-65- 
1220)  (Sponsored  jointly  by  Aeronautical  Systems  Divi¬ 
sion,  and  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  36-039-AMC-03200(E))  AD  610162 

Unclassified 


389  •- 


Am  FORCE  SCIENTIFIC  RESEARCH 


Also  published  in  AIAA  Jour. ,  v.  3:  361-362,  1965. 

Rsnkine  cycle  nuclear-electric  power  systems,  using 
alkali  metal  working  Iluids  and  MHD  generators  in 
place  of  turbines,  show  promise  of  producing  considera¬ 
bly  high  power  per  unit  d  system  mass.  Attainment  of 
adequate  electric  conductivity  in  the  alkali  metals  at 
temperatures  accessible  to  reactors  is  a  major  prob¬ 
lem.  An  approximate  theory  of  wet  nonequilibirum  gas 
has  been  developed;  This  theory  was  tested  by  com¬ 
parison  with  experiments  conducted  in  a  high-tempera¬ 
ture  potassium  loop.  It  is  concluded  that-  (1)  nonequilib- 
rium  ionization  is  difficult  to  attain  in  alkali  metal  MHD 
generators  with  wet  vapor  unless  droplet  growth  is  stim¬ 
ulated;  (2)  electrical  techniques  may  be  useful  for  study 
of  droplet  r'-,  leation  and  growth,  and  (3)  the  successful 
operation  of  he  high-temperature  loop  is  an  indication 
that  alkali-metal  systems  might  be  operable  at  higher 
temperatures  than  are  now  proposed.. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

ADJUSTABLE  RUBY  INTENSITY  STANDARD  FOR  ESR 
SPECTRA,  by  D.  S.  Thompson  and  J.  S.  Waugh.  [1955] 

(l]p.  incl.  diagr.  (AFOSR-65-1221)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  36-039-AMC-03200(E),  and  National  Institutes 
of  Health)  AD  615847  Unclassified 

Also  published  in  Rev.  Scient.  Instr. ,  v.  36-  552,  Apr., 

■RSST - 

A  description  is  presented  an  an  adjustable  ruby  stand¬ 
ard  against  which  intensity  comparisons  can  be  made 
in  electron  spin  resonance  spectra.  It.s  adjustability 
consists  in  (1)  rotation  of  the  ruby  trigonal  axis  with 
respect  to  the  i.iagnetic  field,  by  means  of  which  a 
ruby  resonance  can  be  placed  near,,  but  not  overlap¬ 
ping,  any  resonance  of  interest  in  the  range  of  1000-7000 
G  at  X  band;  and  (2)  translation  through  the  cavity  wall, 
by  means  of  which  the  effective  number  of  spins  ex¬ 
periencing  the  microwave  field  can  be  varied  from  0  to 
about  10^'^  spins  with  a  0. 03%  Cr+++  ruby. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

MAGNETIC  FIELD  OF  NON-CYLINDRICAL  COILS,  by 
W.  J.  C.  Grant  and  M.  W.  P.  Strandberg.  |I965|[4]p. 
inc',  diagrs.  table.  (AFOSR-65-1222)  (Sponsored 
jointly  by  Air  Force  Oflice  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  DA  36-03S-AMC-03200(E))  AD  C16831 

Unclassified 

Also  published ^n  Rev.  Scient,  Instr.,  v.  36-  343-346,, 

Mar. ,^965. 

An  exact  calculation  is  pre.^ented  for  the  magnetic  field 
produced  by  a  pair  oi  rectangular  coils.  The  calculation 

.  390  ^ 


is  not  based  on  approximation  tailored  for  the  central 
region  of  the  configuration.  For  current  sheets  of  rec¬ 
tangular  cross  section,  a  closed  analytical  expression 
for  the  fields  is  obtained  which  is  exactly  valid  for  all 
jioints  on  the  principal  coordinate  planes  and  for  all 
possible  combinations  of  coil  parameters..  The  calcu¬ 
lation  is  extended  to  sources  of  arbitrary  thickne.ss  by 
numerical  integration.  Detailed  numerical  application 
is  made  to  the  calculation  of  field  homogeneity  in  the 
central  region  of  the  configuration. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

ANTIFERROMAGNETIC  RESONANCE  LINEWIDTH  IN 
MnFj  NEAR  THE  TRANSITION  TEMPERATURE,  by 
J.,  C.  Burgiel  and  M.  W.,  P.  Strandberg.  [1965]|ll|p, 
incl.  diagrs.  refs.,  (Sponsored  jointly  by  Air  F  orce 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  DA  36- 
039-AMC-03200(E))  AD  616092  Unclassified 

Also  published  in  Jour.  Phys.  and  Chem,  Solids,  v.. 

26  865-875;~Tg6'5. 

The  antiferromagnetic  resonance  (AFMR)  linewidth  of 
MnF2  is  studied  near  the  Nfeel  temperature.  In  the 
presence  of  an  applied  magnetic  field,  the  linewidth 
divei  ges  appi  o.'cimately  as  1 T  -  Tjj  i  ®.,  In  the  ab¬ 
sence  of  an  applied  field,  the  line-width  is  larger  and 
diverges  approximately  iT  -  The  linewidth  is 

independent  of  the  direction  of  the  magnetic  field  and  is 
the  same  for  both  branches  of  the  AFMR  spectrum. 
Though  qualitative  attempts  to  explain  the  temperature 
dependence  both  in  the  presence  and  absence  of  an  ap¬ 
plied  magnetic  field  are  made,  a  detailed  theoretical 
explanation  is  still  lacking.  Above  Tj^,  the  electrcji 

paramagnetic  resonance  (EPR)  in  MnFj  is  observed.. 

For  H  parallel  to  c  at  temperatures  near  Tj^,-  the  line- 
width  increases  approximately  as  r  -  T^j  |  *3  '8,  a 
smaller  mcrease  occurs  for  H  perpendicular  to  c. 
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Massachusetts  Inst.,  of  Tech.,  Research  ’^ab.,  of 
Electronics,  Cambridge. 

THE  POWER  DENSITY  SPECTRUM  OF  TELEVISION 
RANDOM  NOISE,  by  T.  S.  Huang.  1965  |5lp.  incl. 
diagrs.  (ArOSR-65-1462)  (Sponsored  jointly  by  Air 
Force  Cffice  of  .Scientiuc  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
DA  36-039-AMC-03200(E),  National  Aeronautics  and 
Space  Adinmisti aiioii,  National  Institutes  of  Health,  and 
National  Science  Foundation)  AD  617650 

Unclassified 

Also  publishe^in  Appl.  Opt.,,  v,  4.  597-601,.  May  19ti.5. 

The  2-dimensional  power  density  spectrum  of  televi¬ 
sion  random  noise  is  derived  in  tcriiib  of  the 
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1-dimensional  spectrum  of  the  noise  ocnsidered  aa  a 
time  function.  Assui  mg  t.he  scanning  lines  to  be  infi¬ 
nitely  thin,  the  2-dimensianal  power  density  spectrum 
S*(u,  v)  IS  found  to  consist  of  an  infinite  .■aimher  of  iden¬ 
tical  parallel  impulse  sheets  which  are  translations  of 
each  other  along  the  vertical  direction.  The  shape  of  ■ 
each  impulse  sheet  is  identical  to  that  of  the  1-dimen- 
sional  power  density  spectrum  of  the  noise  considered 
as  a  time  function.  A  comparison  is  made  of  the  sub¬ 
jective  effect  of  noise  from  the  1 -dimensional  and  2- 
dimensional  points  of  viev 
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Massacnusetts  Inst,  of  Tech.  Research  Lab.,  of 
Electronics,  Cambridge. 

PLASMA  ROTATION  IN  A  HOLLOW'  CATHODE  DIS- 
C.IARGE,  by  D.  L.  Morse.,  |1965]f6]p.  incl.  illus. 
diagrs.  refs.  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research,  .Army  Research  Office  (Durham), 
and  Office  of  Naval  Research  under  DA  36-039-AMC- 
03200(E),  and  National  Science  Foundation) 

Unclassified 

Also  published  in  Phys.  Fluids,  v.  8:  516-521,  Mar. 
1965. 

Langmuir  probe  measurements  of  the  external  plasma 
generated  by  a  hollow-catnode  discharge,  operated  in 
argon,  indicate  the  presence  of  a  flutclikc  density  ,  -r- 
turbation,  or  vane  of  plasma,  rotating  with  a  left-handed 
sense  about  tiie  magnetic  field.  The  velocity  of  rotation 
IS  found  to  be  closely  related  to  the  Hall  drift  speed  of 
particles  in  the  measured  outward  radial  electric  and 
a.xial  magnetic  fields.  Aaimuthal  electric  fields  are 
found  Whose  net  effect  is  to  increase  the  outward  radial 
transport  of  plasma  across  the  magnetic  field.  A  dis¬ 
cussion  of  this  phenomenon  in  terms  of  a  previously  de¬ 
scribed  theory  if,  given. 
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Massachusetts  Inst,  of  Tech.  Research  l^b.  of 
Electronics,  Cambridge. 

MEASUREMENT  OF  THE  KERNELS  OF  A  NON-LINEAR 
SYSTEM  OF  FINITE  ORDER,  by  M.  Schetzen,  1 19651 
l)3]p.  incl.  diagrs.  (AFOSR-65-1464)  (Sponsored  joint¬ 
ly  by  Air  Force  Office  of  Scientific'  Research,  Army  Re¬ 
search  Office  (Durham),  Office  of  Naval  Research  under 
DA  36  039-AMC-03200(E),  National  Aeronautics  and 
Space  Administration,  National  Institutes  of  Health,  and 
National  Science  Foundation)  Unclassified 

AJs^  published  in  InternatT.  Jour.  Control,  v.,  1;. 

251-’263  Mar.,  1965, 

A  method  of  measuring  the  Volterra  kernels  of  a  finite- 
order  nonlinear  system  is  presented.  The  kernels  are 
obl.iined  individually  as  a  muUidiii.ensiuiial  impulse  re- 
spoi'se.  The  multidimensional  kernel  transforms  also 
can  be  obtained  by  the  method  described.  As  an  exten¬ 
sion  .1  technique  of  obtaining  the  Volterra  kernels  from 
a  multidimensioiul  step  response  is  presented.  This 
technique  is  useful  for  nonlinear  sy.stcms  which  can  bt 


considered  to  be  of  given  finite  order  for  only  a 
limited  range  of  mput  amplitudes.  (Contractor's 
abstract) 
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Massachusetts  Inst.  Of  Tech.  Research  Lab.  of 
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MAXIMUM  CUTOFF  FRECUENCY  OF  VARACTOR 
DIODES,  by  P.  Penfield,  Jr.  [1965]  [21p.  incl.  diagr. 
(AFOSR-65-1465)  (Sponsored  jointly  by  Air  Force  Office 
cd  Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research  under  DA  36-039-AMC- 
0S200(E))  Unclassified 

Also  published  in  Proc.  IEEE,  v.  53:  422-423,  Apr. 

HBs: 

The  maximum  cutcifl  frequency  of  varying-resistance 
varactors  is  calculated  by  applying  the  formulas  for  con¬ 
stant  resistance,  using  the  average  senes  resistance 
^max'^^'-  derived  cutdf  frequency  is  1/it  t  p,  and 
it  is  found  to  be  independent  of  the  dimensional  geome¬ 
try  of  the  varactor. 
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Massachusetts  Inst,  d  Tech.  Research  Lab.  of 
Electronics,  Cambridge, 

THOMSON  SCATTERING  COMPUTATIONS  FOR  LAB¬ 
ORATORY  PIjASMAS,  by  E.  T,  Gerry  and  R.  M. 

Patrick.  [19651  |3lp.  incl.  diagrs.  (AFOSR- 65-1466) 

(In  cooperation  with  Avco  Corp. ,  Everett,  Mass. . 
under  AF  49(638)1129)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  [Army  Research  Office 
(Durham)],  and  Office  of  Naval  Research  under  DA  36- 
039-AMC-03200(E),  Atomic  Energy  Commission  and 
National  Science  Foundation)  Unclassified 

The  Salpeter  theory  is  applied  to  calculation  of  the 
Thomson  scattering  of  a  laser  beam  from  typical  labora¬ 
tory  plasmas.  It  is  proposed  to  use  this  scattering  as  as 
means  of  determining  the  properties  of  plasma.  The 
character  of  the  scattered  spectrum  depends  upon  the 
ratio  of  the  Debye  length  to  the  length  in  the  plasma  over 
which  the  scattered  radiation  adds  coherently.  The  in¬ 
verse  of  this  ratio,  a,  depends  only  on  the  plasma  tem¬ 
perature  and  the  electron  density. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,,  Cambridge. 

ELECTRODYNAMICS  OF  MOVING  M  F.DIA  by  P 
renficlu,  Jr.  and  H.  A.  Haus  1965  Il]p,  (.4FOSR-65- 
1467)  (Sponsored  jointly  by  .Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Duihani),  and 
(Xlice  of  Naval  Research  under  DA  36-0.39-AM(:- 
03200(E))  AD  617649  Unchssified 

A^so  published  111  proc,  IEEE,  v.  53  422,  Ap  1965 
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A  critical  analysis  is  presented  of  P.  M.  Brown's  com¬ 
ments  (Proc.  IEEE,  V.  52:  1362-1363,  Nov.  1964)  on  a 
study  of  electrodynamics  of  moving  medk.  by  Tai  (Proc. 
IEEE,  V.  52:  685-689,  June  1964).  The  present  note 
suppers  the  view  that  all  formulations  of  electromag¬ 
netism  of  moving  media  lead  to  the  same  predictions  of 
mechanical,  as  well  as  electromagnetic  measurements; 
the  choice  is  purely  aesthetic. 
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* 

CAUSATIVE  FORMS  IN  JAPANESE,  by  S.  -Y.  Kuroda. 
[1965]  [21]p.  (AFOSR-65-1468)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (l>irham),  and  Office  of  Naval  Research  under 
[DA  36-039-AMC-03200(E),  National  Institutes  of  Health, 
and  National  Science  Founebtion)  Unclassified 

Also  published  in  Foundation  of  Language,  Dordrecht 
(Netherlands),  D.  Reldel,  v.  1:.  30-50,  1965. 

Clarification  is  made  of  some  of  the  syntactic  forma¬ 
lisms  involved  in  causative  formation  by  means  of  the 
morplieme  sase,  a  causative  auxiliary,  which  serves 
to  derive  causative  sentences  from  simple  ones. 

Six  transformations  are  introduced  and  clarified  in  the 
grammar:,  intransitivizatlon;  nl-  and  o-causitlvizations; 
recurring-object  deletion;  o-adjustment;  and  implicit 
understanding.  A  conspicuous  result  of  this  study  is  that 
whai  18  revealed  in  English  as  a  generative-grammatical 
feature,  namely  the  category  of  pseudo- Intransitive 
verbs,  in  a  sense,  also  reflects  itself  as  a  generative- 
grammatical  feature  in  Japanese,  although  on  the  whole 
it  seems  of  a  very  different  structure.  This  supports 
the  view  that  generative-grammatical  features  might 
also  be,  not  arbitrary  features  possessed  by  particular 
languages  by  chance,  but  well-rooted  In  the  essential 
structure  of  human  behavior.. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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ASPECTS  OF  THE  THEOTY  OF  SYNTAX,  by  N. 
Chomsky.  Cambridge,  Massachusetts  Inst,  of  Tech. 
Press,  1965,  251p.  incl.  diagrs.  refs.  (Special 
technical  rei^.  no.  11)  (AFO6R-6’i-1570)  (Sponsored 
jointly  by  Air  Force  Electronic  Systems  Division;  Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
DA  36-039-AMC-03200(E),  National  Aeronautics  and 
Space  Administration,  National  Institutes  of  Health, 
and  National  Science  Foundation)  AD  616323 

Unclassified 

Generative  grammar  is  a  finite  set  of  rules  which 
enumerate  an  infinitely  large  number  of  grammatical 
sentences  in  a  language.  It  is  an  approach  to  linguistic 
theory  and  to  the  structure  of  particular  languages. 

The  development  of  generative  granimar  is  reviewed 
and  a  reformulation  of  its  theory  is  proposed.  Emphasis 
is  placed  on  syntax.  Semantic  and  phonological  aspects 


are  considered  only  when  they  apply  to  syntax.  Back¬ 
ground  of  the  theory  is  discussed,  essential  points  are 
summarized  and  clarified,  defects  in  earliei'  versions 
of  the  theory  are  considered,  and  residual  problems 
are  raised  and  discussed  briefly. 


1755  .  '  - 
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THE  EVOKED  VOCAL  RESPONSE  OF  THE  BULLFROG: 
A  STUDY  OF  COMMUNICATICW  BY  SOUND,  by  R.  R. 
Capranica.  Cambridge,  Massachusetts  Inst.  Tech. 
Press.  [1965]  [110]p.  incl.  Ulus,  diagrs.  tables,  refs. 
(Special  technical  rept..  no.  12;  Research  monograph 
no.  33)  (AF06R-65-2224)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
DA  36-039-AMC-03200(E),  National  Aeronautics  and 
Space  Administration,  National  Institutes  of  Health, 
and  National  Science  Foundation)  AD  623315 

Unclassified 

The  research  attempts  to  bridge  the  existing  gap  between 
the  naturalistic  observations  of  sound  communication  in 
anurans  and  the  anatomical  and  physiological  findings 
in  their  auditory  nervous  system.  The  motivation  for 
this  research  concerns  the  author's  interest  in  the 
neural  representation  of  complex  meaningful  sounds  - 
stimuli  for  which  the  nervous  system  is  presumably  de¬ 
signed  to  process.  Such  a  representation,  although 
suggested  by  electrophysiological  recordings  of  patterns 
of  activity  in  various  neural  centers,  requires  a  behav¬ 
ioral  confirmation  that  these,  in  fact,  are  the  principles 
by  which  information  is  processed  within  the  intact  ani¬ 
mal.  To  this  end,  vocal  behavior  has  been  evoked  from 
the  males  of  laboratory  colonies  of  bullfrogs  (Rana  cata- 
beiana)  in  response  to  a  restricted  class  of  natural  and 
synthetic  sounds.  The  evoked  vocal  responses,  having 
the  signal  characteristics  of  the  bullfrog's  mating  call, 
were  highly  selective.  To  playbacks  of  the  mating  calls 
of  34  different  species  of  frogs  and  toads,  only  the  mat¬ 
ing  calls  of  certain  male  bullfrogs  would  evoke  calling 
from  the  laboratory  animals.  By  employing  a  stand¬ 
ardized  experimental  technique,  quantitative  measures 
of  evoked  calling  have  been  obtained  for  a  large  number 
of  synthesized  bullfrog  mating  calls. 
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RESPONSES  OF  SINGLE  DORSAL  CORD  CELLS  TO 
PERIPHERAL  CUTANEOUS  UNMYELINATED  FIBRES, 
byL.  M.  MendellandP.  D.  Wall.  [1965]  [3]p.  incl. 
diagrs.  (AF06R-65-2417)  (Sponsored  jointly  by  Air 
Force  Aeronautical  Systems  Division;  Air  Force  Office 
of  Scientific  Research  under  AF  AF06R-64-591,  [Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
DA  36-039-AMC-03200(E),  Bell  Telephone  Laboratories, 
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Inc. ,  National  Aeronautics  and  Space  Administration, , 
National  Institutes  of  Health,  National  Science  Founda¬ 
tion,  and  Teagle  Foundation,  Inc. )  AD  618000 

Unclassified 

Also  published  in  Nature,  v.  206:  97-99,  Apr.  3,  1965, 

An  investigation  of  the  response  of  cells  in  the  dorso¬ 
lateral  tract  of  the  cat  to  C  fibers  was  carried  out.  The 
fundamentally  different  effects  of  A  and  C  stimulation 
on  the  dorsolateral  column  (DLC)  cells  are  emphasized. 
The  A  fibers,  after  a  short  intense  burst,  turn  the  cell 
off,  which  is  probably  the  result  of  the  negative  feed¬ 
back  exerted  by  the  A's  on  themselves  as  seen  by  the 
negative  dorsal  root  potential.  The  C  fibers,  on  the 
other  hand,  turn  the  postsynaptic  cell  on  after  the  repe¬ 
titive  discharge,  which  may  be  the  effect  of  the  positive 
feedback  of  the  C's  on  the  A's  as  seen  by  the  positive 
dorsal  root  potential.  It  is  evident  from  these  results 
that  both  A  and  C  fibers  converge  on  many  of  the  dorsal 
horn  cutaneous  cells.  Furthermore,  the  C  fibers  pro¬ 
duce  a  disproportionately  large  delayed  discharge. 

*  There  are  prolonged  inhibitory  and  excitatory  effects 
after  the  arrival  of  mixed  volleys.  Therefore,  the  over¬ 
all  pattern  will  depend  on  the  balance  between  the  num¬ 
bers  of  myelinated  and  unmyelinated  fibers  carrying  the 
afferent  volley. 
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THE  FORCE  DENSITY  IN  POLARIZABLE  AND  MAG¬ 
NETIZABLE  FLUIDS,  by  L.  J.  Chu,  H.  A.  Haus,  and 
P.  Penfleld,  Jr.  June  1,  1965,  39p.  incl.  dlagrs.  refs. 
(Technical  rept.  no.  433)  (AFOSR-65-2275)  (Sponsored 
jointly  by  Air  Force  Office  ol  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  36-039-AMC-03200(E))  AD  617109 

Unclassified 

The  force  density  in  polarizable  and  magnetizable  fluids 
in  nonuniform  motion  is  evaluated  in  a  way  that  is  con¬ 
sistent  with  the  special  theory  of  relativity.  The  deriva¬ 
tion  is  based  on  a  generalization  the  principle  of  vir¬ 
tual  work.  For  application  of  the  principle,  it  is  nec¬ 
essary  to  know  the  energy  density  and  power -flow  density 
in  a  local  rest  frame  of  the  fluid  element  under  considera¬ 
tion.  These  are  obtained  from  thermodynamic  informa¬ 
tion  and  an  extrapolation  of  the  Poynting  theorem  applied 
to  a  rigid,  nond^ormlng  medium.  Two  different  formu- 
laticxis  of  electrodynamics  of  moving  and  deforming  media 
are  compared.  It  is  shown  that  they  lead  to  the  same 
force  density  if  the  same  thermodynamic  information  is 
used  in  each  of  them.  A  simple  model  for  the  force 
density  is  obtained,  starting  from  the  E-H  formulation. 
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THE  LOGICAL  STRUCTURE  OF  MIND.  AN  INOUIRY 
INTO  THE  PHILOSOPHICAL  FOUNDATIcm  OF  PSY¬ 
CHOLOGY  AND  PSYCHIATRY,  by  E.  von  Domarus  and 


W.  S.  McCnUocb.  [1965]  62p.  (AF06R-65-2277) 
(Sponsored  jointly  by  Air  Force  Aeronautical  Systems 
Division;  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  OCtice  of  Naval  Research 
tinder  DA  36-039-AMC-03200(E),  National  Aeronautics 
and  Space  Administration,  National  Institutes  of  Health, 
and  National  Science  Foundation)  AD  616334 

Unclassified 

The  history  of  both  physics  and  mathematics  shows  that 
the  only  escape  from  an  antiquated  metapbysic  is  into 
the  metaphysic  subsumed  by  the  systematic  context  of 
the  symbols  requisite  to  convey  experience  in  its 
achieved  distinction.  In  the  so-called  mental  sciences, 
the  necessity  of  this  process  becomes  obtrusive.  Chap¬ 
ter  one  of  this  paper  is  the  description  of  it  as  obvious 
ii^ psychology;  chapter  two,  of  its  subtle  appearance 
ralminating  in  explicit  formulation  in  physics.  These 
chapters  are  intended  to  provide  the  systematic  context 
for  the  symbols  Mind  and  Matter.  The  notions  intended 
are  conjugate  abstrate  analyzing  all  entities  concrete  in 
experience.  They  are  such  that,  on  account  of  the  glve- 
ness  hict,  neither  can  be  supposed  without  the  other. 
Chapter  three  relates  these  notions  so  as  to  formulate, 
symbolically,  'Minding*  and  'Mattering*  as  exhibited  in 
the  development  of  propositionalizing  issuing  in  the 
logical  structure  of  mind.  This  thesis  of  von  Domarus 
which  sets  fortn  the  nations  needed  for  an  understanding 
of  psychology,  psychiatry,  and  finite  autonuta  has  been 
translated  into  English  by  McCulloch,  who  has  added  a 
3  page  introduction  to  it  entitled  AEKTON. 
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THERMAL  AND  CHEMICAL  ASPECTS  OF  THE  THER- 
MfWUCLEAR  BLANKET  PROBLEM,  by  W.  G.  Homeyer. 
July  29,  1965,  114p.  incl.  diagrs.  tables,  refs.  (Tech¬ 
nical  rept.  no.  435)  (AF06R-65-3278)  (Sponsored 
joiidly  by  Air  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  DA  36-039-AMC-03200(E),  and  Natio¬ 
nal  Science  Foundation)  AD  619669  Unclassified 

A  theoretical  study  was  made  of  the  blanket  that  must 
surround  a  thermonuclear  plasma  to  provide  energy  con¬ 
version  and  removal,  neutron  and  y-ray  shielding,  and 
regeneration  of  the  tritium  burned  in  the  D-T  taaction. 
Power  distributions  and  heat  transfer  were  calculated 
and  materials  problems  analyzed  for  blanket  assem¬ 
blies  that  A.  J.  Impink,  Jr.  has  shown  are  capable  of 
tritium  regeneration.  The  blanket  arrangement 
chosen  as  a  model  consisted  of  a  molybdenum  vacuum 
wall  in  the  form  of  a  long  cylindrical  shell,  cooled  by 
fused  LijBeFf  and  surrounded  by  an  annulus,  55  cm 
thick,  consisting  of  fused  U^BeF^  and  graphite  to  chan¬ 
nel  the  flow  of  coolant.  Nuclear  heating  was  calculated 
on  a  digital  computer  for  neutron  flux  dlstrftiullcas  cal¬ 
culated  by  Impink.  In  vacuum  walls  of  1,  2,  and  3  cm 
of  molybdenum,  16,  25,  and  31%,  respectively,  of  the 
D-T  neutron  energy  are  absorbed.  The  total  beat  lib  - 
erated  in  the  inner  blanket  is  17. 5  mev  per  fusion.  The 
absorption  of  secondary  y  rays  accounts  tor  hail  of  the 
total  heating  and  almost  all  of  the  heating  of  the  vacuum 
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mU.  Heat  transfer  and  thermal  stress  limit  the  thermo¬ 
nuclear  power  to  400-500  w/sq  cm  of  neutron  energy  in¬ 
cident  on  the  molybdenum  first  wall,  which  is  2  cm  thick. 
A  total  blanket  thickness  of  approidmately  120  cm  will 
reduce  the  power  loss  caused  by  nuclear  heating  in  the 
magnet  of  2%  of  the  total  power.  (Contractor's  abstract, 
modified) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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FUSION  REACT(«  BLANKET  EXPERIMENT,  by  P.  S. 
Spangler.  July  13,  1005,  173p.  IncL  Ulus,  diagrs. 
tables,  refs.  (Technical  rept.  no.  437)  (AF06R-65- 
2270)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Researdi,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  DA  36-039-AMC-03200(E 
03200(E),  and  National  Science  Foundation)  AD  610071 

Unclassified 

The  behavior  of  1-14  mev  neutrons  was  measured  in  cyl¬ 
inders,  40  cm  in  diameter  and  38  cm  thick,  to  evaluate 
previotts  theoretical  calculations  on  neutron  economy 
and  tritium  production  in  proposed  fusion  reactor  blankets. 
The  cylinders  were  constructed  from  0.  S-ln.  graphite 
slabs  and  1-in.  layers  of  solid  lithium-beryllium  fhiorlde 
salt  encased  in  aluminum  pans.  Hie  neutron  spectrum 
was  measured  with  a  series  of  threshold  detectors:  U- 
238  (n,f),  P-31(n,p),  Fe-50(n,p),  1-127  (n,2n),  and 
F-19  (n,  2n).  The  spectra  in  the  graphite  assembUes 
are  characterized  by  a  sharp  peak  near  14  mev,  with  a 
smaUer,  broader  p^  at  3  mev.  Farther  from  the 
source,  the  14-mev  peak  is  attenuated  more  than  the 
3-mev  peak.  Adding  3-cm  Mo  to  the  base  of  the  assem¬ 
bly  shifts  the  3-mev  peak  to  lower  energies  and  Increases 
its  size  at  the  expense  of  the  14  mev  peak,  because  of 
the  Mo-92  (n,  2n)  reaction.  Addition  of  the  lithium- 
beryllium  fluoride  has  no  effect,  because  of  the  similari¬ 
ty  in  the  scattn'ing  properties  of  the  salt  and  the  graph¬ 
ite.  The  removal  of  neutrons  through  the  U-O  (n,  t)  re¬ 
action  was  not  observed,  because  of  the  small  size  of  the 
assembly  and  the  low  (1-3%  isotopic  content  of  U-O  in  the 
salt.  Preliminary  measurements  indicate  the  feasibility 
of  directly  measuring  the  tritium  produced  in  the  a  lem- 
blles  by  the  Li-6  (n,t)  and  Ll-7  (n,tn)  reactions,  ((..on- 
tractor's  abstract) 
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STUDY  OF  A  THERMCWUCLEAR  REACTOR  BLANKET 
WITH  FISSILE  NUCLIDES,  by  L.  N.  LonUi.  July  6, 
1005,  lOlp.  incl.  diagrs.  tables,  refs.  (Technical  rept. 
no.  430)  (AF06R-05-2280)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
DA  30-030-AMC-03200(E),  and  National  Science  Foun¬ 
dation)  AD  610070  Unclassified 

The  use  of  fissile  nuclides  in  a  fusion  power  reactor 
heat-extraction  blanket  is  investigated  from  the  point  (f 
view  of  tritium  regeneration  and  power  production.  The 


existence  of  a  stable,  steady-state  D-T  plasma  in  a 
cylindrical  configuration  is  postulated.  Nuclear  reac¬ 
tion  rates  are  analyzed  with  the  aid  of  theoretical  meth¬ 
ods  and  multigroup,  multiregion  computer  codes  de¬ 
veloped  by  A.  J.  Impink,  Jr.  Codes  developed  by  W,  G. 
Homeyer  have  been  used  to  calculate  nuclear  beating 
rates.  Optimization  studies  of  several  blanket  configu¬ 
rations  show  that  a  blanket  with  a  thin  Mo  first  waU, 
a  narrow,  fused  (LiF)2BeF2  first-wall  coolant  region, 
and ~50  cm  21%C  and  79%  fused  (LiF-BeF2-UF^)  pri- 
noary  attenuator  region  with  17  to  27  mole  per  cent 
(u236)^  and  ~50%  Li^  enrichment  is  feasible  and  prac¬ 
tical.  llie  calculated  tritium  regeneration  is  adequate. 
The  total  heat  recovery  is  approximately  twice  that  in  a 
nonfissile  blanket;  approximately  90%  of  the  heat  is  lib¬ 
erated  in  the  primary  attenuator  region.  The  heating 
rate  in  the  first  wall  and  in  the  coolant  region  is  inde- 
pendeid  of  the  UF^  salt  composition.  The  thermonuclear 

power  limit  is  ~5  mw/m^  of  neutron  energy  incident  oti 
the  first  wall.  The  performance  of  blankets  with  a  UF^ 

fused-salt  coolant  region  has  been  found  to  be  marginal; 
fissioning  metallic  first-wall  configurations  are  not 
feasible.  (Contractor's  abstract) 
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GAMMA-RAY  SPECTRA  IN  FUSION  BLANKET  MOCK- 
UPS,  by  L,  M.  Petrie  Jr,  July  20,  1965,  106p.  incl. 
illus.  diagrs.  tables,  refs.  (Technical  rept.  no.  438) 
(AF06R-65-2281)  (Sponsored  Jointly  by  Air  Force 
Office  cf  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  DA  36- 
039-AMC-03200(E),  and  National  Science  Foundation) 

AD  619672  Unctassified 

Gamma-ray  spectra  have  been  measured  in  cylinders, 

18  in.  in  diameter  and  15-16  in.  thick,  to  evaluate 
previous  theoretical  calculations  of  gamma-ray  spectra 
in  proposed  fusion  reactor  blankets.  The  cylinders 
were  constructed  of  0.  5  in.  graphite  slabs  and  1-in. 
thick  layers  of  lithium-beryllium  fluoride  salt  mixture 
contain^  in  aluminum  pans.  Molybdenum  plates  were 
used  to  approximate  first  walls,  0-1. 25  in.  thick.  The 
cylinders  were  irraulated  by  14-mev  neutrons  produced 
by  bombarding  a  tritium  target  with  a  beam  of  deuterons 
from  a  150-kv  Cockroft-Walton  accelrator.  The  target 
was  positioned  on  the  center  line  (f  the  cylinder,  5.  25 
in.  from  its  base.  The  y-ray  spectra  were  measure;: 
by  collimating  a  beam  of  y  rays  leaking  out  of  the  side 
of  the  blanket  mock-up  and  by  using  a  sodium  iodide 
scintillation  crystal  as  a  detector.  The  v-ray  spectra 
from  the  graphite  assemblies  are  characterized  by  a 
large  peak  at  4. 43,  a  smaller  peak  at  6. 87,  and  a  still 
smaller  peak  at  4. 95  mev.  The  spectra  in  the  salt  as¬ 
sembUes  are  characterized  by  large  peaks  at  6. 63  and 
5. 13  mev,  and  several  smaller  peaks.  The  relative  mag¬ 
nitude  of  these  peaks  at  different  depths  in  the  assem¬ 
blies  are  in  agreement  with  previous  theoretical  calcu¬ 
lations.  Varying  the  tiiickness  of  the  firtt  wall  had  no 
observable  effect  on  the  spectrum.  The  absolute 
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magnitude  of  the  measured  spectrum  dillers  from  previ- 
ous  theoretical  calculations  by  a  factor  of  approximately 
4.  (Contractor's  abstract) 
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NEUTRON  ECONOMY  IN  FUSION  REACTOR  BLANKET 
ASSEMBLIES,  by  A.  J.  Impink,  Jr.  June  22,  1965, 
257p.  incl.  dUgrs.  tableo,  refs.  (Technical  rept.  no. 
434)  (AF06R-65-2282)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  DA  36- 
039-AMC-03200(E),  and  National  Science  Foundation) 

AD  619668  Unclassified 

The  conceptual  design  of  a  blanket  assembly  for  a  hy¬ 
pothesized  fusion  power  reactor  is  considered  from  the 
point  of  view  of  n^ron  economy.  Requirements  and 
limitations  imposed  on  the  blanket  by  the  plasma  and  by 
other  components  of  the  reactor  system  are  analyzed, 
and  the  conceptual  arrangement  of  a  suitable  blanket 
utilizing  a  refractory  metal  first  wall  and  fused-salt 
cooling  is  presented.  Neutron  transport  and  scattering 
models  are  compared  In  terms  of  applicability  to  the 
present  problem.  Multigroup,  multiregion  formulatlois 
for  neutron  transport  and  scattering  in  various  energy 
regimes  are  developed;  solutions  are  obtained  by  a  com¬ 
bination  of  analytical  and  numerical  methods.  A  multi¬ 
group  treatment  of  resonance  absorption  and  scattering 
is  outlined,  and  a  method  of  calculating  approximate 
absorpticHi  cross  sections  in  the  resonance  energy  re¬ 
gion  is  derived.  Comparison  of  theoretical  predictions 
with  published  experimental  measurements  in  several 
test  cases  has  been  made  to  determine  the  adequacy  of 
the  models  and  computational  procedures.  Calculated 
tritium  breeding  ratios  and  neutron-induced  reaction 
rates  in  a  variety  of  permutations  on  the  basic  blanket 
configuration  are  summarized  and  compared.  It  is 
shown  that  the  proposed  blanket  design  is  adequate  from 
the  point  of  view  of  neutron  economy. 
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THE  COMPUTATIW  PROBLEM  WITH  SEQUENTUL 
DECODING,  by  J.  E.  Savage.  Feb.  16,  1965,  77p. 

Incl.  diagrs.  refs.  (Technical  rept.  no.  439;  Lincoln 
Lab.  technical  rept.  no.  371)  (AFOSR-65-2296)  (In 
cooperation  with  Massachusetts  Inst,  of  Tech. ,  Lincoln 
Lab. ,  Cambridge)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research  under  DA  36-039-AMC- 
03200(E),  National  Aeronautics  and  Space  Administra¬ 
tion,  National  histitutes  of  Health,  and  National  Science 
Foundation)  AD  821713  Unclassified 

Fano  Sequential  Decoding  is  a  technique  lor  communicat¬ 
ing  at  a  high  information  rate  and  with  a  high  reliability  ' 
over  a  large  class  of  channels.  However,  equipment 
cost  and  variation  in  the  time  required  to  decode  sue- 
dessive  transmitted  digits  limit  its  use.  The  work  is 


concerned  with  the  latter  limitation.  Others  have 
shown  that  the  average  processing  time  per  decoded 
digit  is  small  if  the  Informatlan  rate  of  the  source  is 

leas  than  a  rate  R^ _ .  This  report  studies  the  preb- 

comp 

ability  distrBmttan  of  the  processing  time  random  vari¬ 
able  and  applies  the  results  to  the  buffer  overflow  prob¬ 
ability,  1.  e. ,  the  probability  that  the  decoding  delay 
forces  incoming  data  to  fill  and  overflow  a  finite  buffer. 
B  is  shown  that  the  overflow  probability  is  relatively 
insensitive  to  the  buffer  storage  capai^  and  to  the 
computational  speed  of  the  decoder,  but  quite  sensitive 
to  information  rate.  In  particular,  halvi^  the  source 
rate  more  than  squares  the  overflow  probability,  lliese 
sensitivities  are  found  to  be  basic  Sequential  Decoding 
and  arise  because  the  computation  per  decoded  digit  is 
large  during  an  interval  of  high  channel  noise  and  grows 
e:qponentially  with  the  length  of  such  an  interval.  A  con¬ 
jecture  is  presented  concerning  the  exact  behavior  of 
the  overflow  probability  with  information  rate.  This 
conjecture  agrees  well  with  the  (limited)  experimental 
evidence  available.  (Contractor's  abstract) 
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A  SIMPLE  DERIVATION  OF  THE  COHNG  THEOtEM 
AND  SOME  APPUCATIONS,  by  R.  G.  Gallager.  1965 
(16]p.  incl.  refs.  (AF06R-65-2401)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientitic  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  36-039-AMC-03200(E),  National  Aeronautics 
and  Space  Administration,  National  Institutes  of  Health, 
and  National  Science  Foundation)  AD  621832 

Unclassilled 

Also  published  in  IEEE  Trans.  Inform.  Theory,  v,  IT- 
II;  3^,  Jan.  1S65. 

Upper  bounds  are  derived  on  the  probability  of  error 
that  can  be  achieved  by  using  block  codes  on  general 
time-discrete  memoryless  channels.  Both  amplitude- 
discrete  and  amplitude-continuous  channels  are  treated, 
both  with  and  without  input  constraints.  The  major  ad¬ 
vantages  of  the  present  approach  are  the  simplicity  of 
the  derivations  and  the  relative  simplicity  of  the  re¬ 
sults,  on  the  other  hand,  the  exponential  behavior  of 
the  bounds  with  block  length  is  the  best  known  for  all 
transmission  rates  between  zero  and  capacity.  The  re¬ 
sults  are  applied  to  a  number  of  special  channels,  in¬ 
cluding  the  binary  symmetric  channel  and  the  additive 
Gaussian  noise  channel. 
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SYNTHESIS  OF  A  CLASS  OF  NON-LINEAR  SYSTEMS, 
by  M.  Schetzen.  [1965]  [14]p.  incl.  diagrs.  (AF06R- 
65-2402)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  DA  36-039-AMC- 
0S20O(E),  National  Aeronautics  and  Space 
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AdminiMratlon,  Natloal  InatitutM  of  Health,  National 
Science  Foundation)  AO  023007  Unelaaalfled 

Also  published  In  Uternat'l.  Jour.  Control,  v.  1:  401- 

414,  kb;  IMS. 

A  problem  in  the  practical  applieation  of  the  Volterra 
series  to  non-linw  theory  is  the  synthesis  of  systems 
with  a  giTen  sat  of  Volterra  kemds.  A  method  is  de¬ 
scribed  lor  determining  whether  a  given  Volterra  kernel 
can  be  synthesized  eactly  hy  using  only  a  finite  number 
of  mnlti^ers.  'A  method  for  the  synthesir  of  such  ker¬ 
nels  is  also  presented.  The  use  of  the  techniques  dis¬ 
cussed  here  is  iUustrated  by  ezamples.  (Contractor's 
abstract) 
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GENERAUZED  SNR  AND  PERFORMANCE  INDEX  OF 
FILTERS  FOR  WAVEFORM  ESTIMATKM,  by  V.  R. 
Algazi.  IMS,  Ip.  Incl.  diagr.  (AF06R-SS-2403) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  DA  30-039-AMC-03200(E),  Natio¬ 
nal  Aeronautics  and  Space  Administration,  National  In¬ 
stitutes  of  Health,  and  National  Science  Foundation) 

AO  021835  Unclassified 

Alw  published  in  Proc.  IEEE,  v.  S3;  72S-728,  July 

IMS. 

For  a  random  signal  corrupted  by  additive  statistically 
Independent  noise,  it  is  common  practice  to  use  the  SNR 
as  a  gain-invariant  measure  of  the  disturbance  caused 
by  noise.  After  filtering,  however,  the  signal  will  be 
distorted  and  noisy;  hence,  the  common  definition  of 
SNR  is  not  directly  applicable.  An  adequate  definition 
is  presented  lor  a  generalized  SNR  for  noisy  signals 
and  the  SNR  of  optimum  mean-square  filters  is  dis¬ 
cussed.  The  SNR  performance  cl  filters  may  be  a  mis¬ 
leading  measure  of  their  merit. 
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TEMPERATURE  AND  FREQUENCY  DEPENDENCE  OF 
ULTRASONIC  ABSC«PTl<»i  IN  LIQUID  HELIUM  BE¬ 
LOW  1°K,  byW.  A.  Jeffers,  Jr.  andW.  M.  Whitney. 
[lMS][15]p.  incL  diagrs.  refs.  (AFO6R-8S-2404) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  [Army  Research  Office  (Durham)],  and  Office 
of  Naval  Research  under  fOA  38-03S-AMC-03200(E), 
National  Aeronautics  am'  Space  Administration,  and 
National  Science  Founr’atlon)  AD  821831 

Unclassified 

Also  pubUshed  in  Phys.  Rev. ,  v.  139;  A1082-A1098. 

From  measurements  of  the  temperature  dependence  of 
the  amplitude  of  ultrasonic  pulses  propagated  over  a 


fixed  path  in  liquid  helium,  the  attenuation  coefficient 
has  been  determined  at  the  0  frequencies  1. 00,  2. 02, 
3.91,  0.08,  10.2,  and  11.7  mc/sec,  at  temperatures 
eztending  down  to  0. 2°K.  Below  0. 8°K,  the  observed 
variation  of  the  absorption  coefficient  a  (cm*^)  with  fre¬ 
quency  f  (mc/sec)  and  temperature  T  (°K)  can  be  repre¬ 
sented  by  the  empirical  equation  or  =  0. 11  {3/2^3^ 
behavior  differs  from  that  predicted  by  several  existing 
themries  that  are  based  upon  the  3-phonon  or  4-phonon 
interaction  between  longitudinal  acoustic  quanta  and 
thermal  phonons.  Over  the  temperature  interval  0. 8- 
0.8°K,  the  measured  attereiation  is  somewhat  greater 
than  would  be  e:q>ected  from  an  extrapolation  of  the  re¬ 
sults  below  0. 8°K  into  this  temperature  region.  A  com¬ 
parison  of  the  data  with  some  calculations  by  Khalatnikov 
suggests  that  the  additional  absorption  arises  from  ther¬ 
mal  conduction  in  the  normal  fhilii.  An  equation  that  is 
analogous  to  the  classical  Kirchhoff  e]q>ressian  ade¬ 
quately  accounts  for  this  contribution  to  the  total  ab¬ 
sorption,  even  at  temperatures  for  which  the  lifetime 
of  the  thermal  phonons  exceeds  the  period  of  the  sound 
wave.  (Contractor’s  abstract) 
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(«THOGCINAL  DETECTKXt  TO  REDUCE  COMMON 
CHANNEL  INTERFERENCE,  by  T.  H.  Crystal.  1965 
[2]p.  incl.  diagr.  (AFOSR-65-2405)  (Sponsored  jointly 
by  Air  Force  Electronic  Systems  Division;  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Lhirham),  and  Office  of  Naval  Research  under  DA  36- 
039'AMC-03200(E),  National  Aeronautics  and  Space 
Administration,  National  Institutes  of  Health,  and 
National  Science  Foundation)  AD  621901 

Unclassified 

Also  published  in  Proc.  IEEE,  v.  53;  742-743,  July 

15557 

It  is  shown  that,  since  06B  is  a  linear  modulation  pro¬ 
cedure  which  creates  2  shifted  versions  of  the  modulat¬ 
ing  signal  spectrum,  2  DSB  signals  with  overlapping 
spectra  may  be  separated  perfectly,  rather  than  ap¬ 
proximately,  by  a  finite  linear  demodulation  procedure- 
Because  of  the  linearity  of  the  modulation  and  demodu¬ 
lation  process,  there  is  no  justification  for  comparison 
with  nonlinear  schemes  nor  for  extending  this  pro¬ 
cedure  for  more  signals. 
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AN  IONIZATION  PROCESS  IN  A  LOW-ENERGY  CESIUM 
PLASMA,  by  H.  L.  Witting  and  E.  P.  Gyftopoulos. 
[1965]  [lOjp.  incl.  diagrs.  table,  refs.  (AF06R-6S- 
2406)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  DA  S6-039-AMC- 
03200(E),  and  National  Science  Foundation)  AD  619854 

Unclassified 
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AUo  published  la  Jour.  Appl.  Hiys.,  v.  36:  1328-1337, 
Ajir.  1465. 


Also  pnbUsbed  ia  Proc.  IEEE.  r.  53:  626-630,  Jmi* 

ms. - 


The  mechanism  of  loo  formaticn  in  cesium  plasmas  at 
relatively  low  electron  temperatures  (3S00°1C)  and  pres¬ 
sures  of  a  lew  Torr  are  Investigated.  S  is  concluded 
that  moat  of  the  ions  are  molecular  and  that  they  are 
formed  by  collisions  between  cesium  atoms  in  the  first 
eaclted  state.  The  excited  atoms  are  predominantly  pro¬ 
duced  by  inelastic  electron  coUlsious.  The  excitation 
cross  section  is  computed  by  means  of  the  impact  pa¬ 
rameter  method.  K  has  a  maximum  value  of  100  x  10'^^ 
cm^  at  7  ev.  The  de-excltation  cross  section  is  com¬ 
puted  aixl  found  to  be  approx,  constant  at  50  x  lO'^^cm^.. 
Radiation  trapping  and  <Uffusion  of  excited  atoms  are 
also  studied.  The  ionization  cross  section  is  calculated 
by  means  of  statistical  thermodynamics  from  the  meas¬ 
ured  recombination  coefficient  for  the  inverse  of  the 
ioi.lzlng  process,  t  is  found  to  be  1450  x  10' ^^cm^. 

The  plasma  is  unifor.n  throughout  its  volume  except  in 
the  immediate  vicinity  of  the  bounding  electrodes.  The 
proposed  mechanism  results  In  performance  character¬ 
istics  for  cesium  thermionic  converters,  operating  in 
the  "ignited  mode",  which  are  in  qualitative  and  quanti¬ 
tative  agreement  with  experimental  data. 
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ULTRASatIC  ATTENUATION  IN  AMMONIUM  CHLOR¬ 
IDE,  by  C.  W.  Garland  and  J.  6.  Jones.  [1965]  [6]p. 
incl.  diagrs.  table,  refs.  (AFO6R-65-2407)  [Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  [DA  36-039-AMC-03200(E)]  and  National  Science 
Foundation)  AD  619851  UnclassUfied 

Also  publiciied  in  Jour.,  Chem.  Phys. ,  v.  42:  4194-4199, 

JiIHii5n55Sr~ 

The  attenuation  coefficient  a  of  longitudinal  ultrasonic 
waves  propagating  along  the  [100]  direction  in  sbigle- 
crystal  ammonium  chloride  has  been  measured  as  a 
function  of  frequency  from  S  to  55  mc/sec  and  as  a  func¬ 
tion  of  tem')erature  from  200°  to  270°K.  A  sharp  maxi¬ 
mum  is  observed  in  o  at  the  a  ier-dlsorder  critical  tem¬ 
perature.  The  results  are  an..tyzed  in  terms  of  a  relaxa¬ 
tion  model  with  a  highly  temperature-dependent  relaxa- 
ticai  time.  (Contractor's  abstract) 
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SOME  USEFUL  EXPRESSIONS  FOR  OPTIMUM  LINEAR 
FILTE’’  NG  IN  WHITE  NOISE,  by  D.  Snyder,  [1965] 
[2]p.  (AFOSR-6S-2408)  (Sponsored  jointly  by  Air  Force 
Office  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Researen  under  DA  36- 
039-AMC-03200(E),  National  Aeronautics  and  Space  Ad¬ 
ministration,  National  Institutes  of  Health,  and  National 
Science  Foundation)  AD  620006  Unclassified 


Optimum  linear  filters  for  extracting  a  meoaage  from 
an  additive  noise  are  considwed.  The  expression  for 
minimum  idMse  Hgptfh)  ie  derived. 


HoptW'*- 


**0* 


[i^C-sai  +  N^r 
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GENERAL  CRITERION  FOR  MIRROR  WSTABILmr  OF 
A  PLASMA,  by  D.  j.  Rose.  [1665]  [S]p  incl.  disgrs. 
(AF06R-65-2409)  (Sponsored  jointly  by  Air  Force 
OBice  of  Scientific  Research,  Army  Research  Office 
(IXirham),  and  OUtce  of  Naval  Research  under  DA  36- 
039-AMC-03200(E),  and  National  Science  FoundatloB) 

AO  616942  Unebssified 

Also  published  in  Phys.  Fluide,  v.  8:  651-655,  May 
19557 

A  plasma  column  in  an  axial  magnetic  induction  B  ex¬ 
hibits  the  well-recognized  "mirror"  instability  if  the 
pressure  pj.  perpendicubr  to  B  becomes  too  high,  to 
follows.  A  small  azimuthally  symmetric  bulge  in  the 
field  may  trap  addttional  pbsma  vb  the  usual  mirror 
effect.  The  increased  dbmagnMism  further  weakens 
the  fiela  in  the  bulge,  thus  trapping  more  pbsma,  and 
so  forth.  The  criterion  for  stability  against  this  mode 
for  an  azimuthally  symmetric  velocity  distributian  func¬ 
tion  t(v,  9)  is  given.  The  Integral  is  a  measure  of  chang¬ 
ing  p,.  if  an  incipient  bulge  forms  in  the  pbsma  column; 
the  Ko  term  represents  stabilizing  effect  of  a  finite 
wavelength  perturbation.  This  criterion  is  more  general 
than  the  two-temperature  crlterb  obtained  hitherto. 
(Contractor's  abstract,  mixilfied) 
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SOME  IMPUCATIONS  OF  THE  STOCHASTIC  BHEAVTOR 
OF  PRIMARY  AUDITORY  NEURCHJS,  by  W.  M.  Slebert. 
[1965]  [10]p.  incl.  iUus.  dbgrs.  refs.  (AF06R-65  - 
2410)  (.Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Durha.m),  and  Office 
of  Naval  Research  under  DA  36-039-AMC-03800(E), 
National  Aeronautics  and  Space  Administration,  rbtlaoal 
Ins'dtutes  of  Health,  and  National  Science  FounAtion) 

AD  619655  Unebssified 

Presented  at  meeting  of  Internat'l.  Organization  of  Pure 
and  Aivlled  Biophysics,  Paris  (France),  June  22-27, 
1964. 

Also  published  in  Kybernetik,  v,  2:  206-215,  June  1965. 
Since  the  only  way  in  which  auditory  information  can 
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retch  the  mere  cnlrtl  pert*  of  the  nenroue  epetem  le 
rit  tile  VBKh  nerve,  the  efiectlTe  'neunl  nolee'  Implied 
hf  itociieitic  'codiiic'  of  emUtory  information  muat  net 
eome  aoit  of  limits  on  asdltory  dtscrimimtiona.  Thia 
pepv  riMWS  ti«t  these  limits  can  be  calcnlated  11  an  ap¬ 
propriate  atatietical  model  of  the  neural  activity  is  ac¬ 
cepted.  Of  course,  no  more  than  a  bound  on  dlacrimi- 
aattn  performance  can  be  determined  in  this  vmy,  since 
there  is  no  reason  to  suppose  that  the  ceatral  processing 
is  the  nervous  system  is  effectively  ideal—  paritcuUrly 
in  the  artificial  sWwtlcns  of  audttory  psychophysics. 

But  If  these  bounds  closely  approodmate  performance 
(and  there  is  sous  reason  to  believe  they  may,  at  least 
for  tbs  very  simple  audttory  discriminations  treated  in 
thia  paper)  then  it  seems  reasonable  to  maintain  that  the 
observed  stodiastlc  'codiiig'  in  a  sense  accounts  for  or 
explains  these  behavioral  limits. 
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CESTOM  Xm-BEAlf  NEUTRAUZATION  WITH  ENER¬ 
GETIC  ELECTRONS,  by  G.  C.  Theodoridis  and  E.  P. 
Gyftopoulos,  [IMS]  [dp.  incL  diagrs.  table,  refs. 
(AF08R-6S-M11)  (Spouored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  OA  36- 
039-AMC-03800(E),  and  National  Science  Foundation) 
AO  631833  Unclassified 

AIw  published  in  AlAA  Jour. ,  v.  3:  1414-1417,  Aug. 


The  ncntraUzatlon  of  tae  positive  space  charge  of  cesi¬ 
um  ion  beams  of  energies  up  to  3500  ev  by  means  of  en¬ 
ergetic  electrons  (of  the  order  of  100  ev)  is  investigated 
eaperimentally.  It  is  found  that  neutralization  occurs 
provided  that  electrons  are  sufqilled  at  the  same  rate  as 
the  ions.  The  results  are  independent  of  any  other 
parameter  of  the  electron  beam.  An  attempt  is  made  to 
Justify  the  observed  experimental  results  by  means  of  a 
two-stream  collective  scattering  interaction  between  the 
eneigetic  electrons  and  the  ion-beam  plasma.  The  one¬ 
dimensional  dispersion  relation  lor  this  interaction  indi¬ 
cates  the  existence  of  growing  longitudinal  oscillations 
under  the  conations  prevailing  in  the  experiments. 

These  oscillations  may  be  the  mechanism  by  which  the 
eledron  drift  energy  is  thermalized,  thus  leading  to 
the  (beerved  neutrallzatlan.  The  results  of  this  work 
suggest  that  ncntrallzlng  electrons  can  be  introduced 
into  the  ion  beam  of  an  ion-pngielled  spaceship  by 
losans  of  an  electron  gun  instead  of  being  made  available 
by  placing  a  hot  electron  source  in  the  vicinity  of  the 
ion  beam,  Through  use  of  an  electron  gun,  the  electron 
currmd  can  be  controlled  continuously,  and  the  electron 
emitter  can  be  well  protected. 
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EFFECTS  OF  ACOUSTIC  STIMULI  ON  SPONTANEOUS 
SPIKE  DSCHARGR8  IN  AUDITORY  NERVE  FIBERS 


(Abstract),  byN.  Y.-S.  Klai«andM.  B.  Sachs.  [IMS] 
[l^.  (AFOSR-6S-2412)  (In  cooperation  with  Massa¬ 
chusetts  Eye  and  Ear  Infirmary,  Boston)  (Sponsored 
JalnUy  by  Air  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  DA  36-039-AMC-0320l)(E),  National 
Aeronautics  and  Spnee  Administration,  Natiimal  Insti¬ 
tutes  of  Health,  NsOnn*!  Science  Foundation,  and  Public 
Henltb  Service)  Unclassified 

Presented  at  Fall  Meeting  of  the  Amer.  PhysioL  Soc. , 
California  U. ,  Los  Angeles,  Aug.  23-27,  1065. 

Also  published  in  Physiologist,  v.  8;  208,  Aug.  IMS. 

Single  auditory  nerve  fibers  in  anesthetized  cats  ex¬ 
hibit  spike  discharges  even  in  the  absence  of  controlled 
acottstic  stimuli.  These  fibers  respond  to  appropriate 
tonal  stimuli  by  showing  an  increase  in  the  rate  of  dis¬ 
charge.  When  spike  discharges  are  driven  by  either 
tonal  or  noise  stinmli,  the  addition  of  certain  other 
tones  results  in  a  reduction  in  the  rate  of  driven  activ¬ 
ity.  These  last  tones,  when  presented  alone,  do  not 
reduce  the  discharge  rate  to  a  level  below  that  of  spon¬ 
taneous  activity.  Under  certain  eenditians,  a  temporary 
reduction  of  discharge  rate  below  spontaneous  level  can 
be  demonstrated  but  these  reductions  cannot  be  main¬ 
tained.  B  is  suggested  that  the  generation  of  evoked 
discharges  may  involve  mechanisms  that  differ  from 
those  that  generate  spontaneous  discharges. 
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EFFECTS  OF  EARLY  EXPERIENCE  CHf  BEHAVIOR: 
EXPERIMENTAL  AND  CfflJCEPTUAL  CONSIDERA¬ 
TIONS,  by  R.  Melzack.  [1965]  [Z9]p.  incl.  Ulus, 
diagrs.  rels.  (AF06R-65-2413)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  36-039-AMC-03200(E),  and  National  Insti¬ 
tutes  of  Health)  AD  621081  Unclassified 

Also  i^llshed  In  Psychopathology  of  Perception;  Proc. 
Fifty-third  Annual  Meeting  of  the  Amer.  Psychopatho- 
loglcal  Assoc. ,  New  York  (Feb.  1983),  ed.  by  P,  H. 
HochandJ.  Zubin.  New  York,  Crune  and  Stratton, 

Inc.,  1965,  271-299. 

Experiments  on  restriction  of  sensory  eiqierlence  In 
Scottish  terrier  and  Beagles  indicate  that  selection  of 
particular  neural  patterns  and  Information  filter  under 
the  control  of  central  nervous  system  process  that  cor¬ 
respond  to  prior  experience  at  the  early  stages  of 
synaptic  transmission  must  be  with  the  environment. 
Severe  restriction  of  the  early  sensory  experience  of 
dogs  produces  striking  abnormalities  in  their  behavior 
at  maturity  such  as  extremely  high  level  of  behavioral 
arousal,  failure  to  attend  selectively  to  environmental 
stimuli,  abnormal  response  to  noxious  stimulation,  so¬ 
cial  subrolssiveness,  and  excessive  licking  behavior. 

One  of  the  mechanisms  proposed  to  account  for  these 
effects  of  restrictions  describes  a  circle  in  which  failure 
to  filter  out  Irrelevant  information  (on  the  basis  of  prior 
experience)  leads  to  excessive  arousal  which,  in  turn, 
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interferes  wltli  mecbanisms  (perhaps  innately  deter¬ 
mined}  that  would  normally  act  in  the  selection  of  cues 
for  adaptive  response.  The  behavioral  and  physiological 
data  obtained  with  the  restricted  beagles  lend  support  to 
the  conceptual  approach  based  on  current  knowl^e  of 
information  selection  in  the  central  nervous  system. 

This  conceptual  approach  has  no  difficulty  in  dealing  wAh 
the  obvious  genetic  contribution  to  behavior,  and  it  is 
further  substantiated  by  a  comparison  of  the  effects  of 
restriction  and  brain  lesions. 
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cerebellar  tract,  at  least  7S%  of  units  studied  termisat- 
Ing  in  the  region  of  the  Ipellateral  lateral  cervical  nu¬ 
cleus.  Mean  over-all  conduction  velocity  of  units  in  the 
q>inocervical  tract  is  58. 0  m/sec,  compared  with  mean 
over-all  eonductian  velocity  of  cutaneous  afferents  in  the 
dorsal  columns  providing  input  to  these  splnocsrvtcal 
tract  units  of  38. 6  m/sec.  The  dorsal  column  ti^nt 
contains  the  A*  cutaneous  component,  of  which  the 
small-fibered  half  is  most  effective  in  esctUng  spino- 
cervlcal  tract  units.  The  A  6  component  is  lacking. 

The  spinocervical  tract  primary  afferent  input  contains 
at  toast  all  of  the  A  group  to  the  AS  compon^.  tlma 
slow-conducting  cutaneous  primary  afferent  fibers  may 
project  to  fast-conducting  long  pathmys.  Some  func¬ 
tional  and  clinical  aqtects  of  the  spinocervical  tract  and 
its  homologue  are  discussed.  (Contractor's  alMtraet) 


ROTATIONAL-BEAM  POWER  THEOREMS,  by  P. 
Penfield,  Jr.  1965  [6)p.  incl.  refs.  (AF06R-6S-2414) 
(Spmsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  DA  36-039-AMC-03200(E)) 

AD  620714  Unclassified 

^o^p^Ushri^in  IEEE  Trans.  Electron.  Devices,  v. 

General  power  theorems  for  rotational  electron  beams 
and  some  moving  plasmas  are  derived  by  using  3  sets  of 
variables:  Clebsch  variables,  Lin's  variables,  and  po¬ 
larization  variables.  In  each  case,  the  most  general 
power  theorem,  with  unspecified  linear  operators,  is 
given  and  for  the  polarization- variable  case  this  is 
specialized  to  some  cases  of  interest.  Unfortunately, 
the  physical  interpretation  of  the  variables  used  is  not 
always  clear,  and  the  physically  unmeasurable  variables 
may  not  always  behave  as  measurable  ones  would,  so 
that  the  theorems  are  of  limited  usefulness.  (Contrac¬ 
tor's  abstract) 
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THE  SPINOCERVICAL  TRACT:  IXSISAL  COLUMN 
LINKAGE,  CONDUCTION  VELOCITY,  PRIMARY  AF¬ 
FERENT  SPECTRUM,  by  A.  Taub  and  P.  O.  Bishop. 
1965  [21]p.  incl.  dUgrs.  refs.  (AF06R-65-2415) 
(Sponsored  jointly  by  Air  Force  Aeronautical  Systems 
Division;  Air  Force  Office  of  Scientific  Research  unJer 
AF  AFOSR-64-591;  Air  Force  Office  of  Scientific  Re¬ 
search.  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  DA  36-039-AMC-03200(E), 
National  Aeronautics  and  Space  Administration,  National 
Institutes  of  Health,  National  Science  Foundation,  and 
Teagle  Foundation,  Inc. )  AD  621834  Unclassified 

Also  published  in  Exper,  Neurol. ,  v..  13:  1-21,  Sept. 
T5S5: - 

Microelectrode  studies  of  single  units  in  the  spinocervi¬ 
cal  tract  of  the  cat  under  barbiturate  anesthesia  demon¬ 
strate  a  monosynaptic  linkage  between  the  spinocervical 
tract  and  dorsal  column  cutaneous  afferents  at  the  seg¬ 
mental  level  of  dorsal  root  entry.  The  spinocervical 
tract  is  substantially  independent  of  the  dorsal  splno- 
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STIMULUS  CODING  IN  THE  AUDITORY  NERVE  AND 
COCHLEAR  NUCLEUS,  by  N.  Y.  -S.  Klai«.  [1965]  [18]p. 
incl.  Ulus,  diagrs.  refs.  (AFOBR-65-8418)  (In  eoo^ 
eration  with  Massachusetts  Eye  and  Ear  Infirmary, 
Boston)  (Sponsored  Jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  DA  38  -OM-AMC- 
03200(E),  National  Aeronautics  and  Space  Administra¬ 
tion,  National  Institutes  of  Health,  and  Nhtional  Science 
Foundation)  AD  617591  Unclassified 

Also  published  in  Acta  Oto-Inryngol. ,  v.  59:  186-200, 

- 

The  average  time  pattern  of  response  of  any  auditory 
nerve  fiber  to  simple  acoustic  stimuli  is  predictable 
from  its  'tuning  curve'  and  rate  of  spontaneous  dis¬ 
charge.  In  con'rast,  units  in  the  cochlear  nucleus  may 
eidiibit  radically  different  response  patterns  to  the  same 
stimulus  though  their  tuning  curves  and  rates  of  spon¬ 
taneous  discharge  are  virtuaUy  identical.  Messages 
carried  by  the  auditory  nerve  are  apparently  recoded  in 
the  cochlear  nucleus  in  a  number  of  different  ways. 
Consequently  the  nucleus  should  not  be  consider^ 
merely  as  a  relay  station. 
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MEASUREMENT  OF  HYPERFINE  STRUCTURE  OF 
THE  J  =  3,  K  »  2  INVERSION  LINE  OF  N*^Hj,  by  S.  G. 

Kukollch.  [1965]  [4]p.  incl.  diagrs.  rets.  (AFOSR-85- 
2418)  (Sponsored  Jointly  by  [Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research]  under  DA  36-039-AMC- 
03200(E))  UnclassUled 


Also  published  in  Phys,  Rev. ,  v. 


Also  published  in 
May  3l,  1965. 


138;  A1322-A1S2S, 


The  magnetic  hyperflne  structure  of  the  J  =  3,  K  »  2 


>  399  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


! 

t 


s 


Invaraioo  line  ol  ha*  been  measured  in  a  maser 
spectrometer  emploiri^  the  method  ot  separated  oscil- 
hitiag  fields.  The  inoIecn]ar>re8oaance  line-width  of 
this  system  Is  350  eps  at  33  kmc /sec.  The  measured 
Ireqneneles  of  the  3-3  inversiao-line  compooeots  are 
(in  cyeles/sec):  33834  247  880  e  50,  23  834  209  990  ^  50, 
33,834,307,330 1  SO,  32  834  185  130  a  20,  22  834  163  020 
e  50,  33  834  160  370  ±  50,  22  834  132  270  1  50.  The 
pairs  of  lines  adjacent  to  the  main  line  were  unresolved 
previously.  (Contractor’s  abstract) 
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EVIDENCE  F<Xt  A  CONSIDERABLE  NONLINEAR  DI¬ 
POLE  ABSORPTION  Of  GALLIUM  ARSENIDE,  by  R. 
Geick.  (1965]  (Sjp.  incL  dia,^8.  refs.  (AFO^-6S- 
3418)  (Sponsored  jointly  by  [Air  Force  Office  ot  Scien¬ 
tific  Resenreb.  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research]  under  DA  36-039-AMC- 
03300(E))  AD  617998  UnclassUied 

Also  published  in  Phys.  Rev.,  v.  13S;  A1495'A1499, 

ayiiTiMs:  ■ 

A  comparison  is  made  of  the  infrared  lattice  absorptian 
spectra  of  Ge  and  GaAs.  For  this  purpose  an  approxi¬ 
mate  damping  function  is  derived  for  GaAs.  The  com¬ 
parison  of  the  damping  functions  shows  that  both  the  non¬ 
linear  dipole  moment  and  the  anharmonlcity  should  be 
important  for  the  absorption  of  GaAs  in  the  2-phonon  and 
3-{Acoon  summation  bands.  The  matrix  elements  lor 
these  2  mechanisms  are  found  to  have  nearly  the  same 
order  of  magnitude.  In  the  absorption  coefficient  and  in 
the  imaginary  part  of  the  dielectric  constant,  the  an- 
harmoniclty  in  connection  with  the  infrared-active  lattice 
mode  dominates  at  frecfuencles  near  the  resonance  fre- 
<|uency  while  the  nonlinear  dipole  moment  dominates 
in  'he  3-phonon  summation-band  region  where 
1)  »  1.  (Contractor's  abstract) 
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ULlTlASWflC  ATTENUATION  MEASUREMENTS  IN 
POLY-L-GLOTAMIC  ACID  SOLUTIONS,  by  J.  J.  Burke, 
G.  G.  Hammes,  and  T.  B,  Lewis.  [1965]  [C]p.  Incl. 
dlagrs.  tables,  refs.  (AF  AFO6R-65-2420)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Resrarch,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  38-039-AMC-03200(E),  and  National  Institutes 
of  Heslth)  UnclassUied 

AlTO^p^lsh^  in  Jour.  Cbem.  Phys. ,  v.,  42:  3520- 

Ultrasonic  attenuation  measurements  of  poly-L-glutamlc 
acid  in  0. 2M  NaCl(aqueoua)-dl03»ne  (2:1)  have  been  car¬ 
ried  out  over  a  fre<iuency  range  from  6  to  175  mc/sec  us¬ 
ing  a  pulse-echo  method.  Attenuation  in  excess  of  the 
pure  solvent  was  found  over  the  entire  pH  range  investi¬ 
gated  (5. 4-9. 0).  A  distribution  of  relaxation  times  is  ob¬ 


served  at  all  pH  values.  This  dictributton  approaches  a 
single  relaation  time  as  the  pH  is  raised.  The  ampli¬ 
tude  parameter  characterizing  the  attenuatioo  and  the 
average  relaxation  time  does  not  vary  markedly  with 
pH.  The  amplitude  parameter  is  approodmately  propor- 
tional  to  the  polymer  concentration  in  contrast  to  the 
average  relantlcn  time  which  is  not  strongly  dependent 
on  the  polymer  concentration.  The  process  primarUy 
responsible  fw  the  observed  chamical  relaxation  is 
probably  the  interaction  between  solvent  and  polymer. 
The  minimal  volume  change  associated  with  the  observed 
process  has  been  calculated  and  is  approximated  t  3 
cc/mol  of  monomer.  Although  the  i^rasonic  attenuation 
clearly  depends  on  whether  the  polymer  molecule  is  in 
the  form  of  a  helix  or  random  coil,  the  transition  from 
helix  to  coil  is  not  primarily  responsible  for  the  ob¬ 
served  excess  absorption.  By  combining  these  results 
with  other  data,  bounds  for  the  average  relaxation  time 
characteristic  of  the  helix-coil  transition  can  be  esti¬ 
mated  as  5  X  10*®  <  T  <  10*®  sec. 
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HELIUM  AFTERGLOW  AND  THE  DECAY  OF  THE 
ELECTRON  ENERGY,  by  J.  C.  Ingraham  and  S.  C. 
Brown.  [1665]  [8]p.  incl.  diagrs.  Uble,  refs.  (AF06R- 
65-2441)  (Sponsored  jointly  by  Air  Force  Electronic 
Systems  Division;  [Air  Force  Office  of  ScientUic  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  DA  36-039-AMC-03200(E),  and 
Atomic  Energy  Commission)  AD  617996 

UnclassUied 

Also  pubUshed  in  Phys.  Rev. ,  v.  138:  A1015-A1022, 

May  17,  19657 

The  electron  energy  decay  in  the  afterglow  of  a  pulsed 
dc  discharge  in  helium  has  been  studied  over  a  pressure 
range  from  0. 03  mm  to  5  mm  Hg.  The  energy  decay  is 
found  to  be  influenced  by  cooling  due  to  electron-atom 
elastic  recoil  and  heating  due  either  to  electron-meta- 
Btable  superlastic  collisions  at  low  pressures  or  to  the 
ionizing  collision  between  2  metastable  atoms  at  high 
pressures.  The  analysis  allows  for  the  deviation  of  the 
electron  velocity  distribution  from  Maxwellian  resulting 
from  these  heating  effects.  (Contractor's  abstract) 
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NOPE  ON  FOURIER  COEFFICIENTS  OF  POWER-LAW 
DEVICES,  by  P.  Penfteld,  Jr.  1965  [l]p.  (AFC16R-65- 
2442)  (Sponsored  jointly  by  Air  Force  Office  of  ScientUic 
Research,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research  under  DA  36-039-AMC-03200(E)) 

AD  618237  UnclassUied 

Also  published  in  Proc.  IEEE,  v.,  53:  503,  May  1965. 

The  author  previously  discussed  the  integral  I(a,n;8) 
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and  {resented  a  form  «Uch  Is  useCol  in  esahutiiie 
Fourier  coefltclunts  of  {wsrer-law  devices.  This  note 
makes  5  farther  .somments  on  the  integral.  There  have 
been  additional  formoias  found,  the  integral  is  a  special 
case  of  integrals  of  a  tjr{«e  that  have  come  to  be  known 
as  "Bennett  functioos*',  and  a  set  of  tables  of  the  function 
I(or,n;d)  has  been  calculated. 
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AMPLITUDE  NOISE  IN  LASER  OSCILLATORS,  by  H.  A. 
Haus.  1985  [2]p.  incl.  diagrs.  refs.  (AFOSR-6S-24S2) 
(Sponsoreti  jointly  by  Air  Force  Office  of  Scieidlflc  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Reserch  under  DA  38-039-AHC-03200(E)) 

AD  6230SS  Unclassified 

Also  gubllshed  in  IEEE  Jour.  Ouant.  Electron. ,  v.  CE- 
l:~17j-l(l<), jd^  1S6S.  ' 

An  analysis  Is  presented  of  the  amplitude  noise  in  a  maser 
oscillator  represented  by  the  van  der  Pol  equivaleid  cir¬ 
cuit,  based  on  a  corrected  version  of  the  method  of 
Mullen  (Proc.  BtE,  v.  48:  1467,  1860).  The  spectral 
density  and  {lower  S{)ectra,  both  above  and  below  thresh¬ 
old,  are  evaluated. 
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SOME  MAPPING  PROPERTIES  OF  RC  AND  RL  DRIV¬ 
ING-POINT  IMPEDANCE  FUNCTIONS,  by  T.  S.  Huang. 
1965  [3]p.  incl.  diagrs.  (AF06R-65-2453)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  36-039-AMC-G3200(E),  National  Aeronautics 
and  Space  Administration,  National  Institutes  of  Health, 
and  National  Science  Foundation)  AD  623053 

Unclassified 

Also  {Mblished  in  IEEE  Trans.  Circuit  Theory,  v.  CT- 
12;  25‘I-2S9,  June  1965. 

It  IS  shown  that  RC  or  RL  drlving-iioint  Iroiiedance  func¬ 
tion  Z(8)  maps  the  closed  right-half  s  plane  onto  a  re¬ 
gion  in  the  Z  plane  which  is  covered  by  the  closed  circu¬ 
lar  disk  with  the  straight  line  segment  joining  Z(0)  and 
Z(<>‘)  as  a  diameter;  and  which  covers  the  open  circular 
disk  with  center  at  Z(u)  and  radius  =  l/l^Z'(u)i,  and  the 
straight  line  segment  Z  Z  (u)  +  jtu  Z'  (u),  -1  <  t  <  1, 
lor  any  real  positive  number  u.  (Contractor's  abstract) 
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AN  MHD  CHANNEL  FLOW  WITH  TEMPERATURE  DE¬ 
PENDENT  ELECTRICAL  CONDUCTIVrrY,  by  J.  B, 
Heywood.  [1965]  [3^.  incl.  diagrs.  refs.  (AF06R-65- 


2454)  (Sponsored  jointly  by  Air  Force  OHice  of  Scisn- 
tifie  Research,  Army  Research  OBice  (Durham),  and 
Office  of  Naval  Reseorca  under  DA  36-ON-AMC- 
03200(E),  and  National  Science  Foundation)  AO  623054 

"  Unclassiflsd 

Also  published  in  AlAA  Jour. .  v.  3:  1753-1754,  Sept. 
TM5.  - 

S  Is  the  purpose  of  this  work  to  demonstrate  by  analys¬ 
ing  a  particularly  simple  model  bow  these  peculiar  ve¬ 
locity  distrlMtioos  can  occur  even  when  the  temiieratare 
listribution  is  approodmately  parabolic,  and  the  effect 
of  the  MHD  terms  in  the  energy  equation  is  small.  A 
channel  flow  is  chosen  as  the  model  since  at  high  Hart¬ 
mann  numbers  this  iUuetrates  several  features  of  a 
boundary  layer  in  that  vtscaus  forces  are  only  important 
close  to  the  channel  walls. 
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SrntULUS  coding  in  the  cochlear  nucleus,  by 
N.  Y.  -S.  Kiang,  R.  R.  FfeUfer  and  others.  1965  [2S]p. 
incl.  iUus.  diagrs.  table,  refs.  (AF06R-65-24S5) 

(b  cooperation  with  Massachusetts  Eye  and  Ear  Inlirma- 
ry,  Boston)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Army  Research  Office  (Durham), 
and  OBice  of  Ibval  Research  under  DA  36-039-AMC- 
03200(E),  National  Aeronautics  and  Space  Administra¬ 
tion,  National  Institutes  of  Healtb,  and  National  Science 
Foundation)  AD  623066  Unclassified 

Presented  at  Ninety-eighth  Annual  Meeting  of  the  Amer. 
Otological  Soc. ,  Colorado  Springs,  Colo. ,  May  25-26, 
1965. 

Also  {Mblished  in  Ann.  Otol. ,  Rhinol. ,  Laryngol. ,  v. 
74:"463-'?ff5,~June  1965. 

The  purpose  of  this  study  is  to  e»mlne  evidence  for  the 
proiiosition  that  units  in  different  subdivisions  of  the 
cochlear  nucleus  have  characteristically  different  dis¬ 
charge  patterns.  The  cat  was  chosen  as  the  appropriate 
animal  for  study  primarily  because  its  cochlear  nucleus 
has  been  studied  in  detail  by  anatomists.  A  secondary 
advantage  is  that  some  of  the  discharge  characteristics 
of  units  in  the  cat's  cochlear  nucleus  have  already  been 
described.  The  present  report  may  be  regarded  as  one 
of  a  continuing  series  of  studies  on  the  cochlear  nucleus. 
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OPTICAL  RADAR  RESULTS  AND  IONOSPHERIC 
SPORADIC  E,  by  G.  Tiocco.  [1965]  [3^.  incl.  diagrs. 
table,  refs.  (AF06Rq5-2456)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham,  and  Office  of  Naval  Research  under 
DA  36-039-AMC-03200(E))  AO  617049  Unclassified 
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Also  ptibUshed  in  Jour,  cf  Geophys.  Research,  v.  70; 
2213-2215,  May  1,  1965., 

Correlations  between  optical  radar  echoes  at  heights  be¬ 
tween  110  and  140  km  and  ionospheric  sporadic  E  are  re¬ 
ported  and  interpreted  as  further  evidence  that  the  opti¬ 
cal  echoes  were  caused  by  extraterrestrial  incoming  par¬ 
ticles  and  that  E  may  at  times  be  related  to  the  same 
cause.  (Contractor's  abstract) 
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TEMPERATURE  DEPENDENCE  OF  THE  ANTIFERHO- 
MAGNETIC  ANISOTROPY  IN  MnFj,  by  J.  C.  Burgiel 
and  M.  W.  P.  Strandberg.  [1965]  [5]p.  incl.  diagrs. 
refs.  (AF06R-65-2458)  (Sponsor^  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  DA  36- 
039-AMC-03200(E))  AD  617997  Urclassilied 

Also  publislied  in  Jour.  Phys.  and  Chem.  Solids,  v. 

3ff;  877-681,  1865. 

Existing  data  on  the  temperature  dependence  of  the  sub- 
lattice  magnetization  and  of  the  antiferromagnetic  reso- 
lunce  frequency  of  MnFj,  together  with  new  antiferro¬ 
magnetic  resonance  data,  are  used  to  determine  the 
temperature  dependence  of  the  antiferromagnetic  ani¬ 
sotropy  energy  E^.  For  most  temperatures  from  0°K 
to  the  Nftel  temperature  E^^  «  M^-  *®,  where  M 

represents  the  sjblattice  magnetization.  The  experi¬ 
mental  results  are  discussed  in  terms  of  the  exiting 
theoretical  treatments  of  this  problem,  particularly  the 
classical  theory  of  Zener,  and  the  spin-wave  theory  of 
Oguchi.  Considerations  indicate  the  existence  of  nearly 
complete  correlation  between  neighboring  spins  at  all 
temperatures  right  up  to  the  NSel  temperature.  (Con¬ 
tractor's  abstract) 
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DETERMINATION  OF  OPTIMUM  NONLINEAR  SYS¬ 
TEMS  FC«  GENERAUZED  ERROR  CRITERIA  BASED 
ON  THE  USE  OF  GATE  FUNCTIONS,  by  M.  Schetzen. 
1965  [9^.  incl.  diagrs.  (AF06R- 65-2459)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research 
under  DA  36-O39-AMC-O32C0'E),  National  Aeronautics 
and  Space  Administration,  National  Institutes  of  Health, 
and  National  Science  Foundation)  AD  618340 

Unclassified 

Also  published  in  IEEE  Trans.  Inform.  Theory,-  v.  IT- 
11:,  117-125,  Jan.  1965. 

A  generalization  of  the  error  criteria  in  the  analysis  of 
optimum  nonlinear  systems  is  presented.  The  expert-, 
mental  and  analytical  techniques  presented  are  based 
upon  the  expansion  of  the  nonlinear  system  in  the  ortho¬ 


gonal  set  of  gate  functions  that  were  introduced  into  the 
study  of  nonlinear  systems  by  Bose  in  1956.  It  is  shown 
that,  for  various  error  criteria,  the  coefficients  in  the 
expansion  can  be  determined  independently  of  each 
other..  By  making  use  of  this  result,  methods  are  de¬ 
veloped  for  the  determination  of  nonlinear  systems  with 
and  without  memory,  for  aiiieh  an  arbitrary  weighted 
function  of  the  error  or  the  pruuability  of  an  arbitrary 
function  of  the  error  is  a  minimum.  (Contractor's 
abstract) 
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THE  SUBJECTIVE  EFFECTS  OF  TWO-DIMENSIONAL 
PICTORIAL  NOISE,  by  T.  S.  Huang.  1965  [ll)p.  incl. 
Ulus,  diagrs.  Ubles,  refs.  (AF06R-6S-2461)  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Srientific  Research, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  DA  36-039-AMC-03200(E),  National 
Aeronautics  and  Space  Administration,  National  Insti¬ 
tutes  of  Health,  .and  National  Science  Foundation) 

AD  618341  Unclassified 

Also  published  in  IEEE  Trans.  Inform.  Theory,  v.  IT- 
11;  43-53,  Jan.  1965. 

A  study  has  been  made  of  the  subjective  effects  of  the 
class  of  independent  additive  rectangular  low-pass  Gaus¬ 
sian  noises.  Three  original  pictures,  varying  in  the 
amount  of  detail,  were  used.  The  general  shapes  of 
the  isopreference  surfaces  o-  kj  -  k2  space  where  o 
is  the  rms  value,  and  kj  and  k2  are  the  bandwidths  of 
the  noise  in  the  horizontal  and  vertical  directions, 
respectively,  were  found.  If  the  objectionability  of 
noise  is  a  linear  functional  of  the  noise  spectrum,  then 
one  may  deduce  that  for  the  class  of  noises  whose  spec¬ 
tra  are  symmetrical  with  respect  to  both  horizontal  and 
vertical  frequencies,  the  weighting  function  in  the  in¬ 
tegral  representing  noise  objectionability  is  similar  in 
shape  to  these  isopreference  surfaces,  (Contractor's 
abstract) 
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RADIO  MEASUREMENTS  OF  VENUS  NEAR  1-CM 
W.AVELENGTH  (Abstract),  by  D.  H.  SUelin  and  A.  H. 
Barrett.  [1965]  [2]p.  (AF08R-65-2463)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research, 
Army  Research  Office  (Durham),  and  Office  ol  Naval 
Research  under  DA  38-039-AMC-03200(E),  and  Natio¬ 
nal  Aeronautics  and  Space  Administration! 

Unclassified 

Presented  at  118th  meeting  of  Amer.  Astronom.,  Soc. , 
Kentucky  U.,  Lexington,  Mar.  14-17,  1965 

Also  ^bUshed  in  Astronom.  Jour. ,  v.,  70'  330-331, 
June  1965. 
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During  June  and  July  ,  measurements  of  Venus  were 
made  with  a  five-channel  microwave  radiometer  operat¬ 
ing  at  21. 9,  23.  5,  25.  5,  29. 5,  and  32. 4  Gc/sec.  A 
smgle-channel  radiometer  at  21. 1  Gc/sec  was  used 
separately..  The  five-channel  I'adiometer  was  composed 
of  separate  Oicke-type  radiometers  which  were  con- 
nect^  simultaneously  to  the  antenna  feed  by  means  of 
frequency-selecting  filters.  The  antenna  was  a  28-ft 
paraboloid.  The  spectrum  of  Venus  was  determined  by 
comparison  with  the  moon.  The  antenna  patterns  meas¬ 
ured  at  each  frequency  were  used  to  relate  the  observa¬ 
tions  of  the  moon  and  Venus.  The  absorption  in  the  ter¬ 
restrial  atmosphere  was  determined  by  solar  extinction 
measurements  and  by  measurements  of  ground-level 
humidity.  The  average  observed  brightness  tempera¬ 
tures  and  relative  rms  uncertainties  lor  13  separate  ex¬ 
periments  were:  502  ±  82°K,  404  ±  28°K,  450  ±  23°K, 
428  ±  20°K,  463  ±  32°K,  and  +30  ±  24°K,  in  order  of  in¬ 
creasing  frequency.  If  data  at  each  frequency  are  con¬ 
sidered  separately,  the  uncertainties  are;  ±  20%,  +  10%, 
±  10%.  *  10%,  ±  15%,  and  ±  10%,  respectively.  There 
is  some  evidence  for  fluctuations  in  the  shape  of  the 
spectrum.  The  observations  seem  to  be  inconsistent 
with  atmospheric  models  incorporating  only  nonreso- 
nant  absor^ion  mechanisms. 
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DYNAMICALLY  INDEPENDENT  EQUILIBRIUM  EQUA¬ 
TIONS  FOR  RLC  NETWORKS,  by  C.  T.  Price  and  A. 
Bers.  1965  [4}p.  Incl.  dUgrs.  (AF06R-65-2464) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  DA  36-039-AMC-03200(E)) 

AD  617994  Unclassified 

Also  published  in  IEEE  Trans.  Circuit  Theory,  v.  CT- 
12-  82-85,  Mar.' 1965. 

This  paper  presents  a  systematic  derivation  of  a  system 
of  first-order  dynamically  Independent  equilibrium  equa¬ 
tions  for  an  RLC  network.  The  dynamically  Independent 
equatiors  are  obtained  from  a  set  of  topologically  inde¬ 
pendent  equilibrium  equations  which  are  written  in  terms 
of  a  judiciously  cnosen  set  of  Independent,  current  and 
voltage,  network  variables.  It  is  thus  shown  that  super¬ 
fluous  variables,  which  are  the  result  of  dynamic  con¬ 
straints  on  the  network,  can  be  eliminated  by  inspection. 
Finally  a  method  foi  writing  the  dynamically  independent 
equilibrium  equations  by  Inspection  of  the  network  is 
presented.  Therefore,  it  is  shown  that  by  the  above 
techniques  the  set  of  dynamically  independent  equations 
can  be  obtained  with  little  more  labor  than  the  more 
conventional  equilibrium  equations  whose  variables  ar 
only  topologicallj  independent.  (Contractor's  abstract) 
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BOWfDS  ON  THE  NATURAL  FREQUENCIES  OF  LC 
STRUCTURES,  by  H.  B.  Lee.  1965  [2lp.  (AF06R-65- 


2465)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  DA  36-039-AMC- 
03200(E))  AD  617992  UnclassUied 

Also  published  in  IEEE  Trans.  Circuit  Theory,  v.  CT- 
12;  lil-iii.  Mar.  1965. 

The  purpose  of  this  communication  is  to  prove  the  fol¬ 
lowing  theorem:  The  smallest  (nonzero)  natural  fre¬ 
quency  which  one  can  reaUze  from  a  set  of  positive 
capacitors  Cj,  *  ■  •  C^  and  a  set  of  positive  Inductors 

Lj,  ■  •  ■  L^,  results  when  one  does  the  following:  (1)  con¬ 
nects  the  capacitors  in  parallel  to  produce  a  capacitance 
Cp  =  Cl  •  •  •  +  C^;  (2)  connects  the  inductors  in  a  series 

to  produce  an  Inductance  L,  =  L]  *  ”  +  (3)  connects 

C-  and  L  in  parallel.  Similarly,  the  largest  (finite) 

natural  frequency  which  one  can  realize  results  wfaeu 
one  performs  as  follows;  (1)  connects  the  capacitors  in 
a  series  to  produce  a  capacitance  °  (Cj^  •  •  •  + 

C'S'S  (2)  connects  the  Inductors  in  parallel  to  produce 

^  111 
an  inductance  Lp  =  (Lj  •  •  >  +  )**;  (3)  connects 

and  Lp  in  parallel.  The  theorem  is  useful,  as  it  pro¬ 
vides  the  following  bounds  on  the  natural  frequencies  of 

any  transformerless  LC  structure:  1 L^C^  *  * 

l/'y^L.C*.  The  proof  rests  upon  the  fact  that  every 
8  P 

natural  oscillation  is  seU-exclting. 
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PROCESSING  AND  TRANSMITTING  INFORMATIOI 
THROUGH  THE  CENTRAL  NERVOUS  SYSTEM,  by  J. 

L.  HaU.  |1965H9]p.  incl.  dlagrs.  (AF08R-65-2466) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  DA  36-039-AMC-03300(E), 
National  ',eranautics  and  Space  Administration,  Natio¬ 
nal  Institutes  of  Health,  and  National  Science  Founda¬ 
tion)  AD  618993  Unclassified 

Also  published  in  IEEE  Student  Jour. ,  v.  3:  29-34. 

May  1965. 

Experiments  were  performed  to  explore  the  relation¬ 
ship  between  patterns  of  neural  activity  in  the  central 
nervous  system  and  the  binaural  localization  of  sounds. 
Acoustic  clicks  were  presented  to  the  2  ears  of  anes¬ 
thetized  cats  that  had  been  operated  upon  so  as  to  ex¬ 
pose  the  brain.  A  neural  model  was  attained  identify¬ 
ing  the  relative  amounts  of  cell  activity  in  the  left  and 
right  accessory  nuclei  of  the  brain's  superior  olive 
with  position  of  the  virtual  image,  with  the  result  that 
the  image  wao  perceived  on  the  side  where  fewer  cells 
respond.  On  comparison  between  predictions  of  the 
model  with  results  from  human  psychophysics,  the  cells 
fired  more  when  the  stimulus  to  the  contralateral  ear 
(on  the  opposite  side)  comes  first  and  when  the  clicks 
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are  made  more  intense.  There  was  good  agreement  be' 
tween  these  results  and  those  of  psychophysical  ex¬ 
periments  on  humans. 


1798 

Massachusetts  Inst,  of  Tech.  Research  Lab.  ol 
Electronics,  Cambridge. 

C(»IVECTION  AND  THE  DIFFERENTIAL  ROTATION 
OF  THE  SUN,  by  N.  O.  Weiss.  [1965]  [3}p.  (AF06R- 
65-2187)  (Sponsored  Jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research,  Army  Research  Office  (Ihirham),  and 
Office  of  Naval  Research  under  DA  36-039-AMC- 
03200(E))  AD  618261  UncUssUied 

Also  published  in  The  Cbservatory,  v..  85:  37-39, 
feb.  1965. 

Criteria  tor  estimating  the  superadlabatic  temperature 
gradient  required  to  produce  a  given  convective  energy 
flux  in  a  rotating  solar  convective  zone  are  discussed. 

B  appears  that,  atthough  the  effect  of  rotation  is  negli¬ 
gible  In  the  photosphere,  it  may  double  the  superadia- 
batlc  gradient  in  the  deep  convective  zone.  Consequent¬ 
ly,  if  convective  heat  transport  is  the  same  at  the  poles 
as  at  the  equator  of  the  Sun,  the  polar  regions  should  be 
cooler  by  an  amount  of  order  20°K. 
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SPIKE  DISCHARGE  PATTERNS  OF  SPONTANEOUS 
AND  CWTINUOUSLY  STIMULATED  ACTIVITY  IN  THE 
COCHLEAR  NUCLEUS  OF  ANESTHETIZED  CATS,  by 
R.  R.  Pfeiffer  and  N.  Y. -S.  Kiang.  |1965||16k>.  Inci. 
dlagrs.  tables,  refs.  (AF06R-65-24M)  (In  cooperation 
with  Massachusetts  Eye  and  Ear  Infirmary,  Boston) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  (Durham),  and  Office  of  Naval 
Research  under  DA  S6-039-AMC-03200(E),  National 
Aeronautics  and  Space  Administration,  National  insti¬ 
tutes  of  Health,  National  Science  Foundation,  and  Public 
Health  Service)  AO  618345  Unclassified 

Also  published  in  Blophys.  Jour.,  v.  5;  301-316,  May 

1W5.^  - 

Intersplke  interval  histograms  of  spontaneous  and  stim¬ 
ulated  activity  were  computed  from  spike  discharges  of 
single  units  in  the  cochlear  nucleus.  These  histograms 
indicate  that  a  number  of  different  types  of  spontaneous 
discharge  patterns  exist  in  the  nucleus.  The  type  of 
spontaneous  activity  of  a  given  unit  is  related  to  its  ac¬ 
tivity  In  I  esponse  to  continuous  tones.  Correlations 
were  found  between  the  discharge  patterns  cf  units  and 
their  anatomical  locations  within  the  nucleus.  (Con¬ 
tractor's  abstract) 
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DIELECTRIC  DBPERSICW  OF  SOME  PEROVSKITE 
ZmeONATES,  by  C.  H.  Perry,  D.  J.  McCarthy,  and 
G.  Rupprecht.  [1965]  [2]p.  incl.  diagr.  table,  refs. 
(AF06R-65-2469)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  DA  36- 
039-AMC-03200(E),  and  National  Stience  Foundation) 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  138'  A1537-A1538, 
May  1966. 

The  assignment  of  the  normal-mode  spectrum  in  perov- 
skites  has  been  achieved  by  a  comparison  of  the  vibra¬ 
tions  of  calcium,  strontium,  barium,  and  lead  titanates 
an,' zirconates.  In  addition,  for  the  antiferroelectric 
material  lead  zirconate,  about  90%  of  the  value  of  the 
low-frequency  dielectric  constant  is  the  result  of  a 
low-frequency  optically  active  mode..  (Contractor's 
abstract) 
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OUARTERLY  PROGRESS  REPORT  NO.  79,  by  H.  J, 
Zimmermann  and  G.  G.  Harvey.  Oct.  15,'  1965,  267p. 
incl.  illus.  dugrs.  tables,  refs.  (AF06R-65-2729) 
(Sponsored  jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  DA  36-039-AMC-03200(E),  Air 
Force  Resee-'h  and  Technology  Division,  National 
Aeronautics  and  Space  Administration,  National  Insti¬ 
tutes  of  Health,'  and  National  Science  Foundation) 

AD  624220  UncUssified 

This  report,  the  .seventy-ninth  in  a  series  of  quarterly 
progress  reports  Issued  by  the  Research  Lab  of  Elec¬ 
tronics,  contains  a  review  of  the  research  activities  of 
the  Laboratory  fur  the  3-munth  period  ending  Aug  31.. 
1065..  Various  subjects  in  >he  broader  topics  of  general 
physics,  plasma  dynamics,  and  communication  sciemes 
and  engineering  are  reviewed. 
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PROBABILITIES  ASSOCIATED  WITH  SPIKE  OIS 
CHARGES  ni  AUDITORY  NERVE  FIBERS  (Abstract), 
by  P.  R.  Gray,  N  Y.  -S  Kiang.  and  J.  W  Shipley 
[1965]  [Ijp.  (AF08P.-65-2756)  (In  cixiperation  with 
Massachusetts  Eye  and  Ear  Infirmary,  Boston)  (Spun 
sored  Jointly  by  Air  Forte  Office  of  Scientific  Resiui  i  li 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  DA  36-039-AMC-03200(l'  i,  Nati'JtuI 
Aeronautics  and  Space  Administration,  Natioiul  iiiMiuii,  . 
d  Health,  National  Science  Foundation,  and  Public 
Health  Service)  AD  622537  Unciasuified 


•  404 


Am  FORCE  SCIENTIFIC  RESEARCH 


Presented  at  Fall  Meeting  of  the  Amer.  Physiol. 

Soc.  ,  California  U. ,  Los  Angeles,  Aug.  23-27,  1965. 

Also  published  in  Physiologist,  v.  8:  179,  Aug.  1965. 

The  time  patterns  of  spike  discharges  In  auditory  nerve 
fibers  are  influenced  by  both  stimulus  characteristics 
and  refractory  properties  of  the  neurons.  Conventional 
post  stimulus-time  (PST)  histograms  reflect  the  com¬ 
bined  influence  cf  these  2  factors,  but  these  factthrs  can 
be  studied  separately  by  appropriate  processing  oi  the 
data.  Statistical  analyses  ^  spontaneous  ar'ivlty  sug¬ 
gest  that  one  may  consider  a  neuron  to  be  "recovered” 
when  it  has  not  discharged  during  the  previous  20  msec. 
The  effect  of  the  stimulus  on  a  fiber  that  has  apparently 
recovered  can  be  studied  by  estimating  the  cof^tional 
probability  of  a  spike  in  a  particular  Interval  of  time, 
given  some  minimum  time  since  the  last  firing.  Analy¬ 
sis  cf  these  "recovered  probabilities”  helps  to  explain 
certain  otheiwise  puzzling  features  of  the  conventional 
PST  histograms  aiid  leads  to  a  more  complete  under¬ 
standing  of  the  relation  between  discharge  probabilities 
of  these  fibers  and  the  mechanical  motion  ^  cochlear 
structures. 
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BOUNDS  ON  IMPEDANCE  FUNCTIONS  OF  R,  t  L,  t  C, 
T  NETWORKS,  by  T.  S.  Huang  and  H.  B.  Lee.  (1985] 
[12lp.  Incl.  diagrs.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  DA  36- 
039-AMC-03200(E),  National  Aeronautics  and  Space 
Administration,  National  Institutes  of  Health,  and  Natio¬ 
nal  Science  Foundation)  AD  616091  Unclassified 

Also  published  in  Jour.  Franklin  Inst. ,  v.  279:  83-94, 
Feb.  1965: 

It  is  shown  that  if  Z^j(b)  Is  an  open  circuit  Impedance  of 

a  2-part  network  N  containing  positive  resistances, 
positive  and  negative  inductances,  positive  and  negative 
capacitances,  and  ideal  transformers,  then  Zjj(Ju)  sat¬ 
isfies  the  Inequality  for  all  real  w,  where  the  impedance 
Zjj  of  N  for  all  reactive  elements  are  either  open  or 

short-circuited.  The  inequality  is  useful  for  finding 
bounds  on  the  magnitude,  phase  angle,  and  the  real  and 
imaginary  parts  of  the  Zjj(Ju!).  (Contractor's  abstract) 
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CORREIJVTION  FUNCTICWS  IN  NUCLEAR  RELAXA¬ 
TION.  1.  ANALYSIS  OF  RANDOM  MOTIONS  FROM 
FIELD  DEPENDENCE  OF  RELAXATION  TIMES,  by 
J.  M.  DeutchandJ.  S.  Waugh.  [1965]  (5]p.  incl.  refs. 
(AFCI6R-66-0089)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  DA  38- 
039-AMC-03200(E))  AD  624352  UncUsslfled 


Also  published  in  Jour.  Chem.  Phys. ,  v.  43:  1914- 
1OT8,"§?^':  15,  '1965. 

The  contributions  tu  Tj  in  a  fluid  arising  from  spin-ro¬ 
tational  interaction  and  chemical-shielding  anisotropy 
are  discussed  in  terms  of  their  simultaneous  use  to 
analyze  the  detailed  nature  of  random  rotations  without 
the  need  of  a  microscopic  theory.  This  possibility  often 
exists  because  of  the  involvement  of  different  correla¬ 
tion  functions  of  the  lattice  variables  and  the  experimen¬ 
tal  dlstlnguishabllity  of  the  latter  mechanism  through  its 
magnetic-field  dependence.  The  method  is  Illustrated 
by  comparing  the  results  to  be  expected  for  3  different 
random  processes:  (1)  rotational  diffusion,  (2)  random 
walk  among  the  ra^  ^tes  of  a  rotational  manifold  of 

fixed  J  with  no  selection  rules,  and  (3)  the  same  with  a 
rigorous  6mj  ^  1  selection  rule.  Possible  favorable 

experimental  cases  are  discussed.  (Contractor's 
abstract) 
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LOW-FREQUENCY  INSTABIUTY  OF  PARTIALLY 
IONIZED  PLASMA,  by  D.  L.  Morse.  [1965]  [8]p.  Incl. 
diagrs.  table.  (AF06R-06-0090)  (Sponsored  Jointly  by 
Air  Foa^ce  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
DA  36-039-AMC-03200(E)  and  National  Science  Founda¬ 
tion)  AD  624357  Unclassified 

Also  published  In  Phys.  Fluids,  v.  8:  1339-1346,  July 

1585. 

The  stability  of  a  partially  ionized  plasma  in  a  magnetic 
field  is  investigated.  The  electron  and  Ion  flow  equa¬ 
tions  and  cw’tinuity  equations  are  used  to  describe  low- 
frequency,  macroscopic  variations  of  plasma  density 
and  space  potential.  The  solutions  to  the  linearized 
forms  of  these  equations  consist  of  a  set  of  eigenfunc¬ 
tions  of  perturbed  density,  and  a  complex  frequency 
eigenvalue  correspondi.->g  to  each  pn-turbeo  density 
eigenfunction.  It  is  found  that  rotating  "flutelike''  den¬ 
sity  perturbations  may  grow  when  a  steady  radial  elec¬ 
tric  field  is  present,  either  parallel  or  antiparallel  to 
the  unperturbed  density  gradient.  The  growth  rate  is 
proportional  to  a  "corrected"  electric  field,  which  in' 
eludes  the  time- invariant  gradients  cf  both  density  and 
space  potential.  The  stabilizing  effects  of  diffusion, 
parallel  and  perpe'idlcular  to  the  magnetic  field,  are 
considered.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

OPTIMUM  PREFILTERING  IN  SAMPLED  DATA  SYS¬ 
TEMS  WITH  READ-IN  JITTER,  by  B.  Liu  and  R.  E. 
Kahn.  [1965]  [7]p.  incl.  dUgrs.  (AF08R-e6-0091) 
(Sponsored  Jointly  by  [Air  Force  Oiutce  of  Scientific 
Research,  Army  Research  Office  (Durham),  and  Office 
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of  Naml  Research]  under  OA  36-039-AMC-03200(E), 
National  Aercnaatics  and  Space  Administration,  National 
bistitutes  of  Health,  and  National  Science  Foumhtion) 

AO  625073  Unclassified 

Presented  at  IEEE  Internat'l.  Convention,  New  York, 

Mar.  22-26,  1965. 

Also  publidied  in  IEEE  Internat'l.  Conv.  Rec. ,  Dt.  7: 

Tvrfss;  ifl«5r  • 

This  paper  treats  the  problem  of  the  simultaneous  opti- 
mUation  of  the  presampling  filter  and  the  post-sampling 
filter  in  a  sampling  and  reconstruction  scheme  where 
jitter  is  present  at  the  sampler.  The  cases  of  both  high 
frequency  and  extremely  low  frequency  jitter  are  con¬ 
sidered.  The  optimum  filters  with  read-in  jitter  are  de¬ 
termined  and  the  minimum  mean-squared  errors  are 
calculated.  S  is  shown  that  in  both  cases  the  optimum 
prefilter  limits  the  input  spectrum  to  an  angular  frequency 
band  of  total  width  2iro  where  o  is  the  sampling  rate. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

IMPULSES  ORIGINATING  IN  THE  REGION  OF  DEN¬ 
DRITES,  by  P.  D.  Wall.  [1965]  [18]p.  incl.  illus. 
diagrs.  refs.  (AFOSR-66-0092)  (Sponsored  jointly  by 
Air  Force  Aeronautical  Systems  Division;  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-6f-591, 
[Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  oi  Naval  Research]  under 
DA  36-039-AMC-03200(E),  Bell  Telephone  Laboratories, 
Inc. ,  National  Aeronautics  and  Space  Administration, 
National  Institutes  of  Health,  National  Science  Founda¬ 
tion,  and  Teagle  Foundation,  Inc. )  AD  624355 

Unclassified 

Also  published  in  Jour.  Physiol.  (London),  v.  180:  116- 

TSSTSipTTSBr 

The  nature  of  impulses  recorded  in  the  region  of  den¬ 
drites  in  the  most  dorsal  part  of  the  dorsal  horn  is  ex¬ 
amined.  Small  extracellular  action  potentials  can  be 
recorded  in  the  substantia  gelatinosa.  They  are  not  pro¬ 
duced  by  cither  terminals  of  afferent  fibers  or  by  the 
small  cells  of  substantia  gelatinosa.:  It  is  shown  that 
there  spikes  have  exactly  the  same  qualitative  proper¬ 
ties  as  those  evoked  in  the  cell  bodies  of  deeper  cells. 
Continuous  recordings  c’.n  be  made  from  the  dendritic 
region  to  the  cell  body  region  of  these  cells.  Spontane¬ 
ous  activity  is  only  present  in  the  cell  body  region  but. 
When  the  receptive  field  of  the  cell  Is  stimulated,  im¬ 
pulses  are  initiated  in  the  dendrites  and  are  not  conducted 
back  into  the  dendrites  from  the  cell  body.  It  is  tenta¬ 
tively  concluded  that  the  region  from  which  impulses  can 
be  initiated  extends  up  into  the  dendrites  as  the  intensity 
of  bombardment  and  firing  of  the  cell  increases.  The 
presence  of  multiple  trigger  zones  and  travelling  im¬ 
pulses  in  dendrites  would  mean  that  the  cell  has  far 
greater  potentialities  for  the  analysis  and  abstraction 
of  patterns  in  its  aUerents  than  in  the  case  for  a  cell 
with  a  single  trigger  zone  in  the  region  of  its  axon 
hillock. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

MICROWAVE  SCATTERING  DUE  TO  ACOUSTIC-IC*!- 
PLASMA-WAVE  INSTABILITY,  by  V..  Arunasalam  and 
S.  C.  Brown.  [1965]  [9]p.  incl.  diagrs.  table,  refs. 
(AF06R-66-0093)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  DA  36- 
039-AMC-03200(E),  and  Atomic  Energy  Commission) 
AD  624356  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  140;  A471-A479, 


An  analysis  is  presented  of  an  e.q>erimental  study  of 
microwave  scattering  from  nonequilibrium  plasmas  in 
which  the  ele  one  had  a  large  steady  drift  velocity 
with  respect  i  (he  ions.  According  to  theory,  such 
nlasmas  must  support  "relatively  undamped"  acoustic- 
lon-plasma  waves  due  to  a  2-stream  instability  type  of 
mechanism.  Measurements  cf  the  frequency-power 
spectrum  of  the  scattered  signal  show  agreement  with 
theory.  In  particular,  as  predicted,  the  measured  scat¬ 
tering  cross  sections  were  large  in  comparison  with  the 
Thomson  cross  section.  The  effects  of  collisions  pre¬ 
dicted  by  theory  did  not  show  up  in  the  experimental  re¬ 
sults.  As  expected  from  theoretical  considerations  of 
nonlinear  effects  (such  as  the  nonlinear  coupling  be¬ 
tween  the  plasma  modes  of  different  wave  numbers), 
the  relative  drift  velocity  and  the  electron-ion  tempera¬ 
ture  ratio  tend  toward  a  saturation  value  as  the  plasma 
current  is  Increased.  The  experiment  results  indicate 
that  the  nonlinear  effects  are  relatively  weak. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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GLASS-COATED  TUNGSTEN  MICROELECTRODES,  by 
H.  A.  Baldwin,  S.  Frenk,  and  J.  Y.  Lettvin.  f  1965] 
.[•■'Ip.  incl.  diagr.  (AF06R  66-0094)  (Sponsored  jointly 
by  Aeronautical  Systems  Division;  Air  Force  Office  of 
Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research  under  DA  36-039-AMC- 
03200(E),  Bell  Telephone  Labs. ,  Inc. ,  National  Aero¬ 
nautics  and  Space  Administration,  National  Institutes  of 
Health,  and  Office  of  Naval  Research)  AD  624353 

Unclassified 

Also  published  in  Science,  v.  148;  1462-1464,  June  11, 
196F.  - 

Unusually  rugged  microelectrodes  for  recording  the  ac¬ 
tivity  of  single  nerve  cells  of  fibers  can  be  constructed 
from  tapered  tungsten  wire  on  which  a  glass  capillary  is 
collapsed  and  surface  bonded.  Tip  diameter  in  the 
range  between  1  and  5  u  provides  relatively  low  im 
pedance  detection  of  extracellular  potentials. 
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Massachusetts  Inst,  of  Tech.  Research  1^.  of 
Electronics,  Cambridge. 

THE  LORENTZ  FtXlCE,  by  P.  Pentield,  Jr.  1965  [l]p. 
inch  refs.  (AF06R-88-009S)  (Sponsored  jointly  by 
[Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
DA  36-039-AMC-03200(E))  AD  625671  Unclassified 

Also  published  in  Proc.  IEEE,  v..  53;  1144,  Aug.  1965. 

The  author  disagrees  with  Szablya  (Proc.  IEEE,  v.  53; 
418,  Apr.  1965)  who  claims  that  the  Minkowski  form  of 
the  Lorentz  force  density  on  a  swarm  of  electrons  in 
electric  and  magnetic  fields  is  the  correct  form. 

Szablya's  proof  is  discussed  in  relation  to  the  Chu  sod 
Minkowski  forms.  The  author  concludes  that  neither 
form  is  complete,  or  can  be  measured,  except  in  free 
space  where  they  agree  anyway,  and  that  the  total  force, 
including  electromagnetic  and  mechamcal  contributions, 
is  numerically  the  same  whether  evaluated  according  to 
the  Minkowski  or  the  Chu  formulation. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

LONGITUDINAL  WAVES  IN  A  WEAKLY  IONIZED  GAS, 
by  U.  Ingard  and  K.  W.  Gentle.  [1965]  [2]p.  (AF06R- 
65.0096)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  DA  36-039-AMC- 
03200(E),  and  Office  of  Naval  Research) 

Unclassified 

Also  published  In  Phys.  Fluids,  v.  8:  1396-1397,  July 

1565: . 

An  analysis  is  made  of  the  speed  of  sound  in  a  weakly 
ionized  gas.  It  is  concluded  that  the  speed  is  unchanged 
within  the  experimental  accuracy,  but  that  the  sound 
wave  is  slightly  amplified  by  the  ionized  medium.  The 
effect  is  damped  by  viscous  and  conduction  losses. 
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Massachusetts  Inst,  of  Tech..  Research  Lab.  of 
Electronics,  Cambridge. 

STRONG  COUPLING  IN  NUCLEAR  RESONANCE  SPEC¬ 
TRA.  V.  PERTURBATION  THEORY  F(»  THE  EX¬ 
TREME  COUPLING  CASE,  by  J.  S.  Waugh  and  E.  L. 
Wei.  [1965]  [4]p.  incl.  diagrs.  tables,  refs.  (AFOSR- 
65-0097)  (Sponsored  jointly  by  [Air  Force  Office  of  Sci¬ 
entific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research]  under  DA  36-039- AMC- 
03200(E),  and  National  Institutes  of  Health)  AD  624354 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v  43.  2306- 

55rr,^n7'«65. 

The  perturbation  theory  of  NMR  spectra  is  given  for  the 


case  in  wlilcl  te  relative  chemical  shift  between 

two  groups  mudi  smaller  than  the  coupling  constant 
J.  Results  are  given  for  the  systems  AB,  ABj,  ABj, 

A2B2,  and  A2BJ  from  which  it  is  possible  to  obtain  the 

parameters  from  the  appropriate  spectra  without  de¬ 
tailed  analysis.  The  proton  spectra  of  metbylacetylene 
is  discussed  as  an  eample.  (Coutractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

RESISTANCE  OF  AN  N-DIMENSIONAL  CUBE,  by 
O.  J.  Tretiak  and  T.  S.  Huang.  [1965]  [2)p.  incl. 
dUgr..  (AFOSR-66'0098)  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naml  Research]  under 
DA  36-039-AMC-  JS200(E),  National  Aeronautics  and 
Space  Administration,  National  Institutes  of  Health, 
and  National  Science  Foundation)  AD  625674 

Unclassified 

Also  published  in  Proc.  IEEE.  v.  53;  1271-1372, 

BSpTTwsr — 

An  expression  is  derived  for  the  resistance  across  the 
two  opposite  vertices  of  an  n-dlmensionel  cube  each 
edge  of  which  is  a  one-ohm  resistance. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

STAINING  PROPERTIES  OF  LANTHANUM  ON  CELL 
MEMBRANES,  by  C.  F..  Doggenweiler  and  8.  Frenk. 
[1965]  [6]p.  incl.  illus.  refs.  (AF06R-66-0099) 
(Sponsored  jointly  by  Aeronautical  Systems  Division; 

Air  Force  [Office  of  Sblentlflc  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research] 
under  DA  36-0S9-AMC-03200(E),  BeU  Telephone  Ubs. , 
National  Aeronautics  and  Space  Administration,  National 
Institutes  of  Health,  and  National  Sbience  Foundation) 

AO  624620  Unclasstfled 

Also  published  in  Proc.  Nat'l.  Acad.  Sci. ,  v..  53;  425- 
430,  Feb.  1965. 

j+ 

The  introduction  of  1^  either  prior  to  fixation  (incuba¬ 
tion  in  L^(NOj)j  or  during  fixation  by  using  a 
L^(MnO^)3)  results  in  unusual  tagging  of  several  struc¬ 
tures,  both  intra-  and  extracellular..  In  particular, 
a  surprising  degree  of  density  is  product  in  the  Inter- 
cellutar  substance  in  the  lervous  systems  of  verte¬ 
brates  and  invertebrates.  The  methoil  used  is  described. 
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IfasMchttsetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

<m  THE  DETECTABILITY  OF  THE  CUADRATIC  NMR 
ELECTRIC-nELD  EFFECT  IN  LIQUIDS,  by  J.  M. 

Deutefa  and  J.  S.  Waugh.  [1965]  [2^.  incl.  rets. 
(AFOBR-6<-0100)  (Sponsored  Jointly  by  [Air  Force  Office 
of  Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research]  under  DA  36-039-AMC- 
03200(E))  AD  625872  Unclassified 

Also  published  in  Jour.  Chem.  Phvs. ,  v.  43:  2568- 
asw,^;  i,  t«5. 

The  failure  to  observe  shifts  and  splittings  of  NMR  spec¬ 
tra  of  CHFj  and  CH^NOj  in  a  strong  macroscopic  elec¬ 
tric  field  is  reported,  even  though  the  Lorentz  cavity 
model  predicts  success. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

BINAURAL  INTERACTIO)  IN  THE  ACCESSCXIY  SU¬ 
PERIOR-OLIVARY  NUCLEUS  OF  THE  CAT,  by  J.  L. 
KaU.  [1065]  [10]p.  incl.  Ulus,  dlagrs.  (AFOSR-66- 
0521)  (Sponsored  Jointly  by  [Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  DA  36-039-AMC- 
03200(E)],  National  Aeronautics  and  Space  Administra¬ 
tion,  National  Institutes  of  Health,  and  National  Science 
Foundation)  Unclassified 

Also  published  in  Jour.  4coust.  Soc.  Amer. ,  v.  37: 

«rr*OSyTB65. 

Acoustic  clicks  were  presented  through  earphones  to 
the  2  ears  of  anesthetized  cats,  and  the  electrical 
response  activity  of  single  nerve  cells  in  the  accessory 
nucleus  of  the  superior  olive  was  studied.  Stimulus  pa¬ 
rameters  Investl^ted  included  interaural  time  differ¬ 
ence,  interaural  intensity  difference,  apJ  average  in¬ 
tensity.  Attention  was  concentrated  on  cells  that  were 
excited  by  stimulation  of  the  contralateral  ear  and  inhib¬ 
ited  by  stimulation  of  the  ispllateral  ear.  The  experi¬ 
mental  results  are  incorporated  into  van  Bergeljs's 
model  for  binaural  interaction,  for  which  it  is  p^ulated 
that  localization  Judgements  are  obtained  on  the  basis  of 
a  comparison  of  the  amounts  of  response  activity  in  the 
two  accessory  nuclei.  The  model  yields  predictions  that 
are  in  agreement  with  results  from  human  psychophysics. 
The  model  predicts  that  the  virtual  image  should  be  lat- 
eralized  toward  the  side  receiving  prior  ir  more  intense 
stimulation.  A  time-intensity  trading  relationship  that 
is  in  agreement  with  results  from  "centering"  experi¬ 
ments  is  derived.  The  model  predicts  minimum  detecta¬ 
ble  changes  in  Interaural  time  difference  of  5-10  usee 
and  minimum  detectable  changes  in  interaural  intensity 
difference  of  0. 1-0. 5  cl>.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

BOUNDS  ON  TWO- ELEMENT-KIND  IMPEDANCE 
FUNCTIONS,  by  T.  S.  Huang.  [1965]  [Ijp.  incl.  diagr. 
(AF06R-66-0522)  (Sponsored  Jointly  by  (Xir  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  DA  36- 
039-AMC-03200(E),  National  Aeronautics  and  Space 
Administration,  National  Institutes  of  Health,  and 
National  Science  Foundation)  AD  620641 

Unclassified 

Also  published  in  Electron.  Ltrs. ,  v.  1:  29,  Apr.  1965. 

Four  types  of  two- element -kind  networks  are  consid¬ 
ered:  R,  1 C;  R,  ±  L;  1 R,  C;  and  i  R,  L  networks.  Re¬ 
gions  in  the  Zplane  are  found  within  which  the  impe¬ 
dance  function  Z  (Ju)  must  lie.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

TEMPERATURE  DEPENDENCE  OF  THE  RAMAN 
SPECTRUM  OF  BaTiO,,  by  C.  H.  Perry  and  D.  B. 
Hall.  [1965]  [3]p.  incl.  diagrs.  table,  refs.  (AFOSR- 
66-0523)  (Sponsored  Jointly  by  [Air  Force  Office  of 
Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research]  under  DA  36-039-AMC- 
03200(E),  and  National  Science  Foundation)  AD  626365 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15:  700-702, 


The  Raman  spectrum  of  single-crystal  BaTi03  has  been 
observed  in  the  Stokes  region  over  the  temperature 
4'’-475'’K  and  becomes  more  complex  as  the  tempera¬ 
ture  is  lowered  from  the  paraelectric  state  to  the  ferro¬ 
electric  state.  A  strongly  temperature-dependent  vibra¬ 
tion  (varying  between  230/cm  and  270/cm"^)  has  been 
observed  and  Interpreted  as  the  longitudinal  mode  as¬ 
sociated  with  the  low-frequency  transverse  ferroelec¬ 
tric  'soft'  mode.  This  transverse  mode  could  not  be 
observed,  and  it  'vas  presumably  hidden  under  the  rela¬ 
tively  broad  Rayleigh  line.  The  results  imply  that  the 
model  which  attributes  the  ferroelectric  transition  to  an 
instability  against  an  optical  vibration  may  still  be  ap¬ 
plicable,  except  that  the  variation  of  dielectric  constant 
with  temperature  is  not  just  associated  with  the  low- 
frequency  transverse  mode  but  with  the  temperature- 
dependqnt  longitudinal  mode. 
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NONLINEAR  NETWORK  FOR  THE  MEASUREMENT 
OF  THE  RELATIVE  ELECTRICAL  CfRfDUCTIVITY 
BETWEEN  HIGHLY  CONDUCTING  MATERIALS,  by 
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B,  T.  Lubln,  T.  L.  FSldvdri,  and  W.  O.  Jackson. 

[1965]  [2]p.  incl.  diagrs.  (Sponsored  jointly  by  Aeronau* 
tical  Systems  Division;  Air  Force  OHiee  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  DA  36-039-AMC-03200(E)) 

AD  626358  Uncjissifled 

Also  published  in  Rev.  Sclent.  Instr. ,  v.  36;  1663-1664, 
Nov.  1965. 

This  report  describes  a  technique  for  determining  the 
relative  electrical  conductivity  between  highly  conductive 
substances  also  using  an  indurtive  coll  method,  but  in 
conjunction  with  a  nonlinear  network  that  was  previously 
used  for  inductive  transducers.  The  method  presented 
indicates  a  possibility  to  measure  the  electrical  conduct¬ 
ivity  in  situations  where  direct  contact  measurements 
are  difficult  or  impossible  to  make,  such  as  in  the  case 
of  a  2-phase  liquid  metal  flow. 
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FACILITATION  AND  INHIBrriON  IN  THE  VBOAL  SYS¬ 
TEM  AFTER  PHOTIC  STIMULATION,  by  A.  Cavaggioni 
and  M.  H.  Goldstein,  Jr.  [1965]  [24}p.  incl.  diagrs. 
refs.  (AFO6R-66-0525)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  DA  36- 
039-AMC-03200(E),  National  Aeronautics  and  Space 
Administration,  National  Institutes  of  Health,  and  Natio¬ 
nal  Science  Foundation)  AO  626366  Unclassified 

Also  published  in  Arch.  Ital.  Biol. ,  v.  103;  397-420, 

Sipfn^:  1565. 

A  large  enhancement  of  the  characteristic  waveform  re¬ 
corded  from  visual  cortex  in  response  to  electric  stimu¬ 
lation  of  the  optic  radiation  is  observed  after  photic 
stimulation.  Only  points  3,  4,  and  5  of  the  shock-evoked 
response  arc  enhanced.  These  results  are  in  agreement 
with  those  reported  by  Schoolman  and  Evarts  (Jour. 
Neurophysiol.,  v.  22;  112-119,  1959).  A  similar  en¬ 
hancement  is  demonstrated  after  the  termination  of  a 
prolonged  photic  stimulation.  The  enhancement  is 
greatly  reduced  by  deep  barbiturate  anesthetization. 

On  presentation  of  the  shock  stimuli  to  the  optic  chiasm, 
an  inhibitory  effect  is  shown  at  the  lateral  geniculate 
body  which  is  coincident  with  the  facilitation  of  the  cor¬ 
tex.  The  experiments  indicate  that  it  is  not  likely  that 
the  enhancement  following  transients  in  photic  stimula¬ 
tion  is  mediated  by  reticular  pathways. 
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SOME  DIELECTRIC  AND  ELECTRO-OPTIC  PROPER¬ 
TIES  OF  BaTiOs  SINGLE  CRYSTALS,  by  C.  J.  Johnson. 

[1965]  [3]p.  incl.  dUgrs.  Uble.  (AF06R-66-0526) 
(Sponsored  jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 


Naval  Research]  under  DA  36-039-AMC-03200(E), 
National  Aeronautics  and  Space  Administration,  and 
National  Science  Foundation)  AD  626361 

Unclassified 

Also  published  in  Appl.  Pfcvs.  Ltrs. .  v.  7:  221-223. 

ort.  Is;  1«5,’ 

A  study  was  made  of  the  Curl-  >mperature,  static  di¬ 
electric  constant,  and  electro-optic  coefticlent  of  bari¬ 
um  titanate  single  crystals.  The  results  indicate  that 
the  Curie  temperature  is  not  a  fixed  material  property, 
but  shows  some  dependence  on  the  sample  history  and 
environment.  The  static  dielectric  values  show  that 
Curie-Weiss  behavior  does  exist,  and  the  constants  C 

and  Tjj  were  found  to  be  C  =  1. 5  x  10®C°(i  0, 1  z  10*0°) 
and  Tj,  -  115°C  (*  1°C).  The  value  obtained  for  the 
electro-optic  coefficient  was  gjj  -  gjj  =  0. 10  (meters)^/ 
(coulombs)^-  (±0. 02). 
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Massachusetts  Inst,  of  Tech.  Research  lab.  of 
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OPTIMUM  ANGLE  MODULATION,  by  C.  J.  Boardman 
and  H.  L.  Van  Trees.  1965  [18]p.  incl.  diagrs.  table, 
refs.  (AFOeR-66-0529)  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
DA  36-039-AMC-03200(E),  National  Aeronautics  and 
Space  Administration,  National  Institutes  of  Health, 
and  National  Science  Foundation)  Unclassified 

Also  published  in  IEEE  Trans.  Commun.  Theory,  v, 
C6M-13:  455^189,  Dec.  1965, 

The  problem  of  transmitting  an  analog  message  over  a 
channel  corrupted  by  additive  Gaussian  noise  using  angle 
modulation  of  a  sinusoidal  carrier  is  considered.  The 
problem  is  formulated  as  a  continuous  estimation  prob¬ 
lem,  where  the  desired  output  is  a  waveform  that  is  the 
maximum  a  posteriori  estimate  of  the  transmitted  mes¬ 
sage.  The  resulting  structure  is  a  nonrealizable,  non¬ 
linear  system.  Next,  a  demodulator  structure  that  is 
realizable  with  delay  is  found,  whose  performance  ap¬ 
proximates  the  optimum  system.  Keeping  the  demodu¬ 
lator  structure  optimum,  the  transmitted  signal' is  now 
optimized  to  obtain  tne  best  overall  system.  Two  types 
of  system  constraints  are  considered.  The  demodulator 
is  constrained  to  be  above  threshold,  and  the  rms 
transmitted  bandwidth  is  constrained.  The  modulator 
consists  of  a  linear  preemphasis  network  which  causes 
the  overall  system  to  be  oi^lmum.  Finally,  the  opti¬ 
mum  system  is  compared  to  a  phase  modulation  sys¬ 
tem  using  an  optimum  demodulator  and  properly  chosen 
modulation  index.  For  the  class  of  message  S|^ra, 
the  difference  is  small.  (Contractor's  abstract) 
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rAumchuMtta  Inst,  of  Tech.  Reaearcb  lab.  of 
Eloctronlce,  C»nR>rldge. 

MEASORBMEMT  OF  THE  WIENER  KERNEI^  OF  A 
NQN'UNEAR  SYSTEM  BY  CROeS-CORRELATION,  bv 
Y.  W.  Lee  and  M.  Schetaen.  [1965]  [18lp.  tncl.  lUur.. 
diacra,  (AFO6R>66>0S30)  (Sponaored  Jointly  by  (Al - 
Forca  Office  el  Scientific  Reaeareh,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
DA  36>039-AMC-03200(E),  National  Aeronautics  and 
Space  Administntlon,  National  Institutes  of  Health,  and 
National  Science  Foundation)  Unclassified 

Also  gdiUahed  in  Internat'l.  Jour.  Control,  v.  2:  237- 
2M,  S^.  196S. 

A  practical  and  relatively  simple  method  of  measuring 
the  Wiener  kernels  of  a  nonlinear  system  is  presented. 
The  m^od  is  based  upon  cross-correlation  techniques 
and  avoids  orthogonal  expansions  such  as  those  of  the 
Wiener  method  (d  measurement.  The  application  of  this 
method  to  the  experimental  characterization  of  a  non¬ 
linear  system  is  discussed.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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SOME  USEFUL  EXPRESSIC»(S  FOR  OPTIMUM  LINEAR 
FILTERING  Of  WHITE  NOISE;  U,  by  D.  L.  Snyder. 

[1965]  [2]p.  (AFO6R-66-0£f7)  (Sponsored  Jointly  by 
[Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
DA  36-OS9-AMC-03200(E),  National  Aeronautics  and 
Space  Administration,  and  National  Science  Foundation) 
AD  626362  Unclassified 

Also  published  In  Proc.  IEEE,  v.  53;  1254-1255,  Sept. 

1W5.^  - 

The  realization  of  minimum  phase  Hqp^(s)  as  a  unity  feed¬ 
back  system  is  considered,  and  tl.e  properties  of  the  for¬ 
ward-loop  filter,  denoted  by  Ggp^ls),  are  examined. 

The  poles  of  the  loop  filter  always  coincide  with  those  of 
the  filter  generating  the  message.  An  easy  method  is  pro¬ 
vided  for  obtaining  the  minimum  mean-square  error 
when  the  optimum  loop  filter  is  known. 
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INFRARED  MATERULS;  FAR  INFRARED  REFLECT¬ 
ANCE  SPECTRA  AND  DIELECTRIC  DISPERSION  OF  A 
VARIETY  OF  MATERIALS  HAVING  THE  PEROVSMTE 
AND  RELATED  STRUCTURES,  by  C.  H.  Perry.  [1965] 
[Ilk.  incl.  refs.  (AF06R-f6-0548)  (Sponsored  Jointly 
by  [Air  Force  Office  a*  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research] 
under  DA  36-03g-AMC-03200(E),  and  National  Science 
Foundation)  AD  626357  Unclassified 


Many  compounds  possessing  the  perovskite  and  related 
structures  exhibit  unusual  properties,  such  as  ferro- 
electriclty  and  antiferromagnetism.  Knowledge  of  the 
nature  of  the  interatomic  forces  in  the  crystals  prove 
extremely  useful  in  explaining  these  phenomena.  Of 
particular  interest  is  the  temperature-dependent  low 
frequency  mode  which  recent  theories  show  is  responsi¬ 
ble  for  the  ferroelectric  and  antiferroelectrlc  behavior 
in  certain  perovskite  tltanates,  zirconates  and  hafnates. 
The  transmittance  of  a  number  of  these  materials  were 
observed  from  800-50/cm* Reflectance  measure¬ 
ments  at  room  temperature  were  made  of  a  wider  range 
in  the  far  infrared.  Two  cubic  perovskite  fluorides  are 
included.  The  data  were  analyzed  using  the  Kramers- 
Kronlg  relationship  to  obtain  the  dielectric  dispersion 
cl  these  materials.  The  resonances  observed  are  re¬ 
lated  to  presumed  normal  modes  of  vibration  of  the 
crystals  and  comparison  is  made  between  the  various 
materials. 
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ABSOLUTE  INSTABILITIES  WITH  DRIFTED  HELI- 
CfWS,  byA  Bers  and  A.  L.  McWhorter.  [1965]  [4]p. 
incl.  diagrs.  refs.  (AF06R-66-0549)  (Sponsored 
Jointly  by  [Air  Force  Office  of  Scientific  Research, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research]  under  DA  36-039-AMC-03200(E),  and 
National  Science  Foundation)  AD  626912 

Unclassified 

Also  (Mblished  in  Phys.  Rev.  Ltrs. ,  v.  15;  755-758, 
Nov,  8,  1963; 

Analytic  results  are  reported  for  an  exact  computer 
analysis  of  helicon-wave  instabilities  in  a  drifted 
electronhole  plasma.  The  results,  which  are  based  on 
a  recently  developed  technique  for  determining  the  na¬ 
ture  of  instabilities,  show,  for  example,  that  in  TnSb 
with  equal  electron  and  hole  concentration,  an  absolute 
instability  should  appear  above  a  threshold  magnetic 
field,  at  an  arbitrarily  small  electric  field.  Further¬ 
more,  a  physical  picture  of  the  instabtllties  is  devel¬ 
oped  which  shows  that  the  electron  negative-energy 
wave  with  both  positive  and  negative  group  velocities 
becomes  unstable  in  the  presence  of  the  resistive 
medium  background  provided  by  the  holes. 
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HITTING  AND  MARTINGALE  CHARACTERIZATIONS 
OF  C84E-DIMENSIONAL  r’FFUSIONS,  by  M.  A.  Arbib, 
1-965]  [16]p.  (AFOSR-66-0550)  (Sponsored  jointly  by 
Aeronautical  Systems  Division;  Air  Force  Office  ^ 
Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research  under  DA  36-039-AMC- 
03200(E),  and  National  Institutes  of  Health)  AO  626260 

Unclassified 
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Also  publlghed  In  Zeltscbr.  Wahrscheinllchkeitstheorle, 
V.  4:  232-247,  Nov.  1865. 

Tbe  main  theorem  ol  the  paper  is  that,  for  a  large  class 
of  one-dimensional  diffusions  (i.  e.  strong  Markov  proc¬ 
esses  with  continuous  sample  paths);  if  3^)  is  a  continu¬ 
ous  stochastic  process  possessing  the  hitting  probabili¬ 
ties  and  mean  exit  times  of  the  given  diffusion,  then  x(t) 
is  Markovian  with  the  transition  probabilities  of  the  dif¬ 
fusion.  For  a  diffusion  x(t)  with  natural  boundaries  at 
±  there  is  constructed  a  sequence  tr^  (t,  x)  of  functions 

with  the  property  that  the  v^(t,  x(t))  are  nurtingales, 
reducing  in  the  case  of  the  Brownian  motion  to  the  famil¬ 
iar  martingale  polynomials.  It  is  finally  shown  that  if  a 
stochastic  process  x(t)  is  a  martingale  with  continuous 
paths,  with  the  addttonal  property  that 
x(t) 

j  m  (O,  y]  dy  ‘  is  a  martingale,  than  x(t)  is  a  diffusion 
0 

with  generator  DmD  and  natural  boundaries  at  ±  «. 

This  generalizes  a  martingale  characterization  given  by 
Levy  for  the  Brownian  motion. 
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SYMPOSIUM;  PHILOSOPHY  AND  LINGUISTICS.  THE 
RELEVANCE  OF  UNGUSTICS  TO  PHILOSOPHY,  by 
J.  J.  Katz.  [1965]  [14]p.  (AFOSR-66-OS51)  (Sponsored 
Jointly  by  [Air  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Re-'earchJ  under  DA  36-039-AMC-03200(E),  and  Natio¬ 
nal  Science  Foundation)  AD  626364  Unclassified 

Also  published  in  Jour.  Philos. ,  v.  62:  590-602,  Oct. 
1955: 

The  relevance  of  linguistics  to  philosophy  is  defended 
on  the  grounds  that  linguistic  theory  incorporates  solu¬ 
tions  to  significant  philosophical  problems.  The  defense 
shows  that  a  number  of  philosophical  problems  can  be 
represented  as  questions  about  the  nature  ol  language, 
and  that,  so  represented,  they  can  be  solved  by  concep¬ 
tual  constructions  found  in  linguistic  theory.  The  justi¬ 
fication  of  these  solutions  is  provided  by  the  same  evi¬ 
dence  that  warrants  the  introduction  of  such  conceptual 
constructions  into  linguistic  theory.  The  thesis  is  not 
that  the  linguist's  description  ol  locutions  from  natural 
languages  reveals  philosophical  insights  that  somewhat 
escape  philosophers.  It  is  rather  that  conceptual  con¬ 
structions,  initially  devised  to  enable  lingui^ic  tiieroy 
to  state  uniformities  in  natural  languages  systematically, 
also  fulfill  the  conditions  on  oolutions  to  certain  ph  lo- 
sophicai  problems.  If  this  defense  proves  successful, 
linguistics  is  not  incidentally  pertinent  to  philosophy  ^ 
the  way  that  philosophy  of  science  bears  upon  the  clari¬ 
fication  of  methodology  and  theory  construction  in 
linguistics,  but  is  directly  relevant  in  the  same  way  that 
phlloscgihicai  theories  themselves  are. 
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AN  ADDITIONAL  REAUZATION  CYCLE  FOR  LC  Of- 
PEOANCEB,  by  H.  B.  Lee.  1965  [3)p.  IncL  dlagrs. 
(AF06R-66-0553)  (Sponscred  joinUy  by  [Air  Force 
Office  nf  Scientific  Research,  Army  Research  Office 
(Durham),  and  OHlce  of  Naval  Research]  under  DA  ,36- 
039-AMC-03200(E))  Unclassified 

Also  published  in  IEEE  Trans,  Circuit  Theory,  v.  CT- 
12:  45^457, 'Sept.  1965. 

A  realization  cycle  for  a  lossless  driving  point  impe¬ 
dance  is  introduced  which  yields  an  ansymmetrical 
bridged  tee  terminated  in  a  simpler  impedance.  The 
cycle  is  aiqiroprlate  for  lossless  impedinces  of  the 

form  Z(8)  =  A[s(s2  +  »*)•  •  •  (s*  +  a^.i)I/(s*  +  B*)- '  • 

(s^  +  B^)  and  has  associated  with  it  a  remainder  fane- 
tlon  Z,(s)  =  H[8(8*  +  yf )•  •  •  (s*  +  y*.3)]/(**  +  6*)* ' ' 

(s*  +  ,).  The  cycle  is  canonic,  achieving  a  coeffl- 

cienf  simplification  of  the  driving  point  function  via 
the  synthesis  of  a  four  element  two  port.  The  validity 
of  the  procedure  is  shown.  Several  variations  of  the 
basic  cycle  are  discussed,  e,  g.  a  lossless  driving 
point  admittance  of  the  form  of  Z(s)  above  is  also 
realized  as  an  nnsymmctrlc  bridged  tee  (dual  to  that 
realized  for  Z)  and  a  simpler  admittance. 
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THEOIY  OF  SIDEBAND  PRODUCTION  IN  SPECTRO¬ 
SCOPIC  EXPERIMENTS,  by  J.  D.  Macomber  and  J.  S. 
Waugh.  [1965]  [4]p.  incl.  teble.  (AFO6R-ee-0S54) 
(Sponsored  jointly  by  [Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Durham),  and  Office 
cf  Naval  Research]  under  DA  36-039-AMC-0S200(E), 
and  National  Science  Foundation)  UnclassifM 

Also  pubUShed  in  Phys.  Rev. ,  v.  140:  A1494-A1497, 
Nov.  29,  1655. 

In  many  systems  whlcli  are  capable  of  coherent  scatter¬ 
ing  of  radiation,  satellite  lines  appear  at  regular  fre¬ 
quency  intervals  about  the  center  (carrier)  line  in  the 
spectrum.  Well-known  examples  include  the  Zeemsn 
sidebands  in  magnetic  resonance  spectra  and  the  St<'rk 
sidebands  employed  in  microwave  spectroscepy.  In 
this  paper,  a  theory  developed  by  Karplus  to  describe 
the  latter  case  Is  generalized  to  cover  a  wider  range 
of  phenomena.  Tbe  results  are  discussed  from  the 
point  at  view  nf  nuclear  magnetic  resonance.  (Con¬ 
tractor's  abstract) 
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AN  EXmUMENTAL  FAOUTY  FOR  SEQUENTIAL  DE- 
CXHHNG,  bjr  C.  W.  Niessen.  iept.  13,  1965,  78p.  incL 
Ufais.  dlagrs.  tables,  rets.  (1  echnical  rept.  na  450; 
Lincobi  Lab.  technical  rept.  no.  306)  (AFa6R-66-0978) 
(b  cooperation  with  Massachusetts  Inst,  of  Tech. ,  Lb- 
cnb  iMi  ,  Cambridge)  (Sponsored  Jobtly  by  Air  Force 
Ofiice  ot  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naeal  Research  under  OA  36- 
039-AMC-03200(E),  National  Aeronautics  and  Space  Ad- 
ffibistration.  National  Institutes  of  Health,  and  National 
Science  Foundation)  AO  631240  Unclassified 

lliis  report  describes  the  sy^em  design  and  implemen- 
tatlor.  of  a  bcility  for  the  eiqierimental  study  of  sequen¬ 
tial  decoding  that  may  be  used  at  M.  1.  T.  by  graduate 
researchers  in  communications  theory.  Flexibility  and 
ease  of  use  are  the  primary  requirements  of  this  sys¬ 
tem.  Thorough  Investigation  of  the  characteristics  of 
sequentbl  decoding  and  likely  problems  to  be  studied 
led  to  a  system  based  upon  the  Project  MAC  PDP-6  com¬ 
puter.  A  portable  data-acquisttion  system,  consisting  of 
a  digital  tape  recorder  and  analog-to-digital  conversion 
equipment,  is  provided  to  make  available  to  the  compu¬ 
ter  the  outputs  of  experimental  demodulation  equipment. 
The  experlmeider  can  decode  the  acquired  data  sequen¬ 
tially  in  accordance  with  an  algorithm  specified  and 
easily  written  by  him  in  a  version  of  Fortran  modified 
for  this  purpose.  A  display  system  is  used  for  man- 
machine  interaction.  Th<  system  has  been  successfully 
Implemented  and  tested,  >  nd  experimental  results  are 
described. 
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DISCHARGE  PATTERNS  OF  SINGLE  FIBERS  IN  THE 
CAT'S  AUDITORY  NERVE,  by  N.  Y.  -S.  Kiang,  L.  F. 
Clark  and  others.  [1965]  [ISSlp.  inch  refs.  (Special 
technical  rept.  no.  13;  Research  monograph  no.  35) 
(AFOSR-66-1072)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  DA  36- 
036-AMC-03200(E),  National  Aeronautics  and  Space 
Administration,  National  bstitutes  of  Health,  and 
National  Science  Foundation)  AD  633419 

Unclassified 

The  monograph  represents  a  systematic  attempt  to  de¬ 
scribe  in  a  quantitative  manner  the  electrophysiologlcal 
responses  in  the  peripheral  auditory  nervous  system. 
The  purpose  of  tlUs  research  was  to  discover  how  the 
mammalian  auditory  nerve  describes  sounds  by  examin¬ 
ing  the  patterns  of  discharges  in  sile  fibers  of  the  audi¬ 
tory  nerve  in  response  to  controlled  acoustic  stimuli. 
The  research  itself  was  conducted  on  healthy  adult  cats 
but  should  have  important  bearing  on  the  study  of  human 
hearing. 
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CONCATENATED  C<tt>ES,  by  G.  D.  Forney,  Jr.  Dec. 

1.  1965,  107p.  incL  dlagrs.  tables,  refs.  (Technical 
rept.  no.  440)  (AFOSR-86-10SS)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
DA  36-03g-AMC-03200(E),  National  Aeronautics  and 
Space  Administration,  National  Institutes  of  Health,  and 
National  Science  Foundation)  Unclassified 

Concatenation  is  a  method  of  building  long  codes  out  of 
shorter  ones;  it  attempts  to  meet  the  problem  of  decod¬ 
ing  complexity  by  breaking  the  required  computation  in¬ 
to  manageable  segments.  Theoretical  and  computatioiial 
results  bearing  on  the  efficiency  and  complexity  of  con¬ 
catenated  codes,  are  presented.  The  major  theoretical 
results  are  cite  following;  (1)  ConcateiWtion  of  an  ar'ji- 
trarily  large  number  of  codes  can  yield  a  probabil  ty  of 
error  that  decreases  exponentially  with  the  over-ai! 
block  length,  while  the  decoding  complexity  increases 
only  algebraically;  and  (2)  Concatenation  of  a  finite  m  m- 
ber  of  codes  yields  an  error  eiqionent  that  is  inferior  to 
that  attainable  with  a  single  stage,  but  is  nonzero  at  all 
rates  below  capacity.  Computations  support  these 
theoretical  results,  and  also  give  insight  into  the  rela¬ 
tionship  between  modulation  and  coding.  This  approach 
illuminates  the  special  power  and  usefulness  of  the  class 
of  Reed-Solomon  codes.  An  original  presentation  of 
their  structure  a.id  properties  is  given,  from  which  one 
derives  the  properties  of  all  BCH  codes;  one  deter¬ 
mines  their  weight  distribution,  and  considers  >n  detail 
the  implementation  of  their  decoding  algorithm,  which  is 
extended  to  correct  both  erasures  and  errors  and  is 
otherwise  improved.  This  shows  that  on  a  particularly 
suitable  channel,  RS  codes  can  achieve  the  performance 
specified  by  the  coding  theorem.  Finally,  a  generaliza¬ 
tion  of  the  use  of  erasures  in  minimum-distance  decod¬ 
ing  is  presented,  and  the  appropriate  decoding  techniques^ 
which  constitute  an  interesting  hybrid  between  decoding 
and  detection  is  discussed. 
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PASSIVE  RADIO  (»SERVATI»1S  OF  MERCURY 
VENUS,  MARS,  SATURN,  AND  URANUS,  by  A.  H. 
Barrett,.  [1965]  [9jp.  incl.  dlagrs.  tables,  refs. 
(AFOSR-66-I831)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Ofllce 
(Durham),  and  Office  of  Naval  Research]  under  DA  36- 
039-AMC-03200(E),  and  National  Aeronautics  and 
Space  Administration)  AD  633794  Unclassified 

Also  published  in  Radio  Science,  v.  69D:  1565-1573, 
Bib.  1965. 

The  radio  observations  of  Mercui  y,  Venus,  Mars, 
Saturn,  and  Uranus  are  reviewed  and  discussed  in  rela 
tion  to  knowledge  of  these  planets  acquired  by  other 
means.  In  the  case  of  Mercury,  it  is  shown  that  the 
radio  observations  imply  a  temperature  of  ~300‘’K  for 


>412  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


the  uniUuminted  hemisphere,  a  result  which  appears  to 
be  in  sharp  disagreemetf  with  infrared  measurements 
of  Mercury.  Two  detailed  measurements  of  the  Venus 
spectrum  near  1-cm  wavelength  are  presented  and  com¬ 
pared.  (Contractor's  abstract) 
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A  COMPARISON  OF  OPTOfUM  ANCLE  MODULATION 
SYSTEMS  AND  RATE-DISTORTION  BOUNDS,  by  H.  L. 
Van  Trees.  1985  [2]p.  incl.  diagrs.  (AF06R-e8-2298) 
(Sponsored  jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  DA  36-039-AMC-0320n(E),  Natio¬ 
nal  Aeronautics  and  Space  Administration,  National  In¬ 
stitutes  of  Health,  and  National  Science  Foundation) 

AD  630494  Unclassified 


Also  published  in  Proc.  IEEE,  v.  53;  2123-2124,  Dec. 
1961. 


The  purpose  is  to  point  out  an  interesting  comparison  be¬ 
tween  2  results  in  the  area  of  analog  message  transmis¬ 
sion.  The  first  result  concerns  the  design  and  perform¬ 
ance  of  an  optimum  angle  modulation  system.  The  sec¬ 
ond  result  concerns  a  bound  on  the  mean-square  distor¬ 
tion  error  derived  using  the  rate-distortion  function  of 
a  continuous  message  source.  The  point  of  interest  is 
that,  except  for  a  constant,  the  mathematical  expres¬ 
sions  obtained  using  these  2  diverse  approaches  are 
identical.  (Contractor's  abstract) 
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SOME  CONTROVERSIAL  PUESTIONS  IN  PHONOLOGI¬ 
CAL  THEORY,  by  N.  Chomsky  and  M.  HaUe.  [1965] 
[42]p.  incl.  refs.  (AFOSR-66-2300)  (Sponsored  jointly 
by  Air  Force  Electronic  Systems  Division;  [Air  Force 
Ctffice  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  DA  36- 
039-AMC-03200(E),  National  Aeronautics  and  Space 
Administration,  Netional  Institutes  of  Health,  and 
National  Science  Foundation)  AD  630493 

Unclassified 

Also  published  in  Jour.  Linguistics,  v.  If  97-136,  Oct. 

This  is  a  reply  to  an  article  by  F.  W.  Householder  (Jour, 
of  Linguistics,  v.  1:  13-34,  1965)  wliich  discusses  2  pa¬ 
pers  by  the  authors  concerning  the  phonological  compo¬ 
nent  of  a  generative  grammar.  Mr.  Householder's 
major  criticisms  are  classified  into  7  parts;  goals  of 
linguistic  theory,  independence  of  phonology,  status  of 
phonemes  versus  features,  adequacy  of  Jakebson's 
theory  with  respect  tn  natural  classes,  validity  of  pro¬ 
cedures  of  taxonomic  linguistics,  and  phonetic  basis  of 
phonemic  analysis. 
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DENfHimC  FIELDS  OF  RETINAL  GANGLION  CELLS 
OF  THE  RAT,  byj.  E.  Brown.  [1965]  [lO^i.  Licl. 
iUus.  dJagra.  tables,  refs.  (AF06R-66-3301)  (Spon- 
sm-ed  Jointly  by  Aeronautical  Systems  Division;  Air 
Force  Office  of  Scientific  Research,  Army  Research 
OHice  (Durham),  and  Office  of  Naval  Research  under 
DA  36-036-AMC-03200(E),  Bell  Telephone  laboratories, 
be. ,  National  Aeronautics  and  Space  Admbistration, 
National  Institutes  of  Health,  National  Science  Founda¬ 
tion,  Teagle  Foundation,  be. )  AD  630486 

Unclassified 

Also  published  in  Jour.,  NeurophysioL ,  v.  28;  1091- 
1100,  NovTIMB. 

Retinal  ganglion  ceUs  of  the  rat  were  stained  b  vivo 
with  methylene  blue.  Two  classes  of  ganglion  celb 
were  found,  based  on  the  morphologies  of  the  dendrites 
of  the  stabed  celb.  The  dendrites  of  one  ebss  of  celb 
("tigM")  penetrated  deep  into  the  inner  plexiform  layer 
and  had  a  sense  arborization.  The  dentoittc  arboriza¬ 
tion  of  the  other  class  ("loose")  was  more  sparse  and 
was  found  b  a  mot  e  shallow  region  of  the  bn'jr  plexi¬ 
form  byer.  No  multibyered  celb  were  observed. 
Specubtively,  these  two  ebsses  were  identified  with 
receptive  field  types  previously  found  by  electrophysio- 
logical  techniques.  Tentatively  the  tight  celb  might  oe 
those  units  with  no  demonstratable  surround  regions, 
and  the  loose  cells  those  which  have  a  center-surround 
type  of  organization. 
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RAT  RETINAL  GANGUON  CEL15;  RECEPTIVE  FIELD 
ORGANIZATION  AND  MAINTAINED  ACTIVITY,  by 
J.  E.  Brown  and  J.  A.  Rojas.  [19651  [16]p.  incl. 
illus.  diagrs.  refs.  (AF06R-66-2302)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Re¬ 
search  under  DA  36-039-AMC-03200(E),  Bell  Telephone 
Laboratories,  be.,  National  Aeronautics  and  Space 
Administration,  National  Institutes  ai  Health,  National 
Science  Foundation,  and  Teagle  Foundation,  be. ) 

AD  630502  Unclassified 

Also  published  in  Jour.,  Neurophysiol.,  v.  28;  1073- 
1060,  Nov.  1965. 

The  receptive  field  organization  of  single  retinal  gan¬ 
glion  cells  of  the  rat  was  studied.  A  cell  was  stimu- 
bted  by  a  variety  of  configurations  of  moving  and  sta¬ 
tionary  stimuli  displayed  on  a  screen  16  in.  from  the 
eye.  The  responses  at  the  cell  were  recorded  with  a 
low-impedance  metal  microelectrode  from  the  axon  of 
the  cell  In  the  optic  nerve  or  optic  tract.  Two  types  of 
units  were  found;  units  which  had  concentrically  ar¬ 
ranged  receptive  fields  with  a  central  region  which 
responded  either  to  an  berease  (on)  or  a  decrease  (off) 
of  illumination  and  a  surround  region  which  antagonized 
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the  respunses  ot  the  central  region,  and  units  which  had 
no  demonstrable  surround  In  spite  oi  extensive  search 
no  otlier  types  of  receptive  fields  were  found.  The  ef¬ 
ficacy  oi  tne  surround,  when  it  was  present,  in  antago¬ 
nizing  the  ceiXer  -.-aricd  among  the  units.  In  addition, 
both  on-  and  ufl-cerxer  units  were  either  slow  or  fast  in 
adaptuig  li,i  changes  in  illumination  The  receptive  field 
organiaai  10(1  did  >  hange  ver)  much  with  anesthetic 
doses  of  ureihane  and  pent.jbarbiUi.  The  maintained  ac¬ 
tivity  of  S'.'vgn  ■■  .  ■'«  ganglion  cells  was  studied  in 
anesthei'i*^  and  arunestheti/ed  rats.  In  an  unanesthetized 
rat  the  luiintain.ai  activiiv  jf  a  singlt  unit  was  more  or 
less  i-andom  1  ■:  Jer  barbiturate  anesthesia  maintained 
activity  ciueacter’sncally  showed  a  regular,  repetitive 
bursting  (.attern  bursts  of  several  spikes  were  recorded 
at  rates  betwei  12  and  16  times  sec.  This  repetitive, 
bursting  activil  as  found  to  originate  in  the  retina  and 
was  synch,’'  u;  iver  a  Urge  part  of  the  retina. 
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PHOTOELECTRON  STATISTICS  PRODUCED  BY  A 
LASER  OPERATING  BELOW  THE  THRESHOLD  OF  OS 
CILLATION,  byC.  Freed  and  H.  A.  Haus.  [1965]  [4^. 
incl.  diagra.  (AFOSR-66-2302)  (Sponsored  jointly  b.a 
[Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
DA  36-039-AMC-03200(E))  AD  630504  UncUsSilicd 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  IS:  943-946, 

Cec.  20,  ld65.~ 

This  paper  deals  with  the  theory  and  experimental  verifi¬ 
cation  the  probability  distribution  of  photoelectron 
counts  produced  by  a  narrow-band  Gaussian  light  source. 
By  counting  the  rate  of  ai  rival  of  individual  photoelec¬ 
trons  emitted  from  a  photocathode  when  illuminated  by  a 
6328A  He-Ne  Laser  operated  Just  belov>  the  threchold 
level,  theoretical  equations  for  the  statistics  of  this 
process  have  been  verified  experimentally..  Using  a 
counting  lime  short  compared  with  the  inverse  band¬ 
width  of  the  light,  the  statistics  followed  closely  the 
Bose- Einstein  distribution  to  be  expected  for  a  source 
with  a  Gaussian  amplitude  distribution,  but  with  a  cou.it- 
Ing  time  longer  than  At,  the  statistics  were  ol  the  form 
predicted  by  GlauLer  (Phys.  Rev.,  v.  131::  2766,  1963). 
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P.ASSIVITY  CONDITIONS,  by  P.,  Penfield,  Jr.  1965, 
(3lp.  (AFOGR-66-2304)  (Sponsored  jointly  by  Air  For^e 
Olfice  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Rc-search  under  DA  36- 
039-AMC-03200(E))  AD  630500  UncUssdied 

Also  published  in  IEEE  Trans.  Circuit  Theory,  v.-  CT- 
irT46'-W,  1965. 


This  cond-tion  is  pertiiipiz  tu  ■  ,ri  utl  theory  because  the 
scattering  matrix  ol  a  passive  h  uai  iieiwork,  for  any 
real  frequency  m.  obeys  this  cor.di'i.m,  as  do  many  other 
matrices  which  can  be  deni  ed  ti  om  the  scattering  ma¬ 
trix.  A  set  of  necessary  conditions  for  S  to  obey  t.he 
pas“ivity  condition  and  or.e  set  of  sufficient  conditions 
are  given.  The  chief  vinue  of  these  tests  is  that  they 
are  •.ritten  entirely  in  terms  of  subdeterminanls  of  the 
matrix  S,  and  the  matrix  (1  -  Sf  S)  need  never  by  eval¬ 
uated  in  Older  to  apply  the  tests. 
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ONE- TAPE,  OFF-LINE  TimiNG  MACHINE  COMPUTA¬ 
TIONS,  by  F.  C.  Hennle.  [1965]  26p.  incl.  diagrs. 
(AFClffi-66-2305)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  PA  36-: 
O39-AMC-032CO(E),  National  Aeronautics  and  Space 
Administration,  National  Institutes  of  Health  and  Natio¬ 
nal  Science  Foundation)  Unclassified 

.itlso  published  in  Inform.,  and  Control,  v.  R  553-578, 

Dec.^rsss; 

This  paper  has  two  purposes,  The  first  is  to  investi¬ 
gate  the  charact  nstics  of  a  restricted  class  of  Turing 
machines,  and  to  develop  a  simple  tool  lor  describing 
their  cornputations.  The  second  is  to  present  specific 
problems  for  which  tight  lowe.-  bounds  can  be  found  for 
the  comjxitation  times  requred  by  Turuig  nuchmos  ot 
this  restricted  class.  (Contractor’s  abstract) 
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PCM  PICTURE  TRANSMISSION,  by  T.  S.  Huang.  1965 
[7  Ip.  incl.  illus.  diegrs,  table,  refs.  (AFOSR-66-2309) 
(Sponsored  jointly  by  [Air  Force  Ol.'ice  ol  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  DA  36-039-AMC-03200(E),  Natio¬ 
nal  Aeronautics  and  Space  AdminiElratlon,  National  In¬ 
stitutes  ot  Health,  and  Naticnai  Science  Foundation) 

AD  630496  'Inclassified 

Also  jxiblished  In  IEEE  Spectrum,  v.  2’  57-83,  Dec. 

1960. 

This  article  briefly  describes  some  of  the  research  be¬ 
ing  carried  on  in  PCM  picture  transmission  Researcl. 
efforts  on  picture  transmission  by  pulse  code  modula- 
iicn  fells  into  2  categories-  (1)  Investigations  on  how  the 
quality  of  the  received  picture  depends  on  various  sys¬ 
tem  parameteis,  and  (2)  bandwidth  compression  tech¬ 
niques.  Most  oi  the  studies  have  been  done  by  digital 
conifiuter  S'niuUtion.  The  speed  and  memory  capacity 
of  present-day  computers  have  limited  the  v.iorkers 
chiefly  to  cousidcrations  ol  monochrome  still  pictures 


A  square,  complex  matrix  S  obeys  the  "passivity  condl- 
tioe."  if  the  niatrix  (1  -  S-j-S)  is  positive  semidelmite. 
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LONG'-WAVt  [NM'Aini  'il'fi  'HA  >>  *  -• 

OF  PLAHMM  HALIDt  ‘  OMf!  ryt.-  .t 

and  C  H  Per  1  V  I96r.  Bjjj  twfc,  - 

(AF06R-66-2Jn  '  iBpiNtA<rf'txl  t-y  ^  ^  a .  -AI.  t 

ol  Scienlilu  Rrseanh,  Ar  .n  Hrsm  >  II  .  l)ui  at  . 
and  Offict  'if  Sara)  Hebeai.li  atal*  ;  .  lA  in  'ib  AV- 
03200(F'.  and  NatKMU]  ifiii  f  f  aii.ila  ■»  Al'n.ioiav 

I  f..  U  ■•sli  IKl 

Presenled  at  Synipiisiuri  lai  M'llfcuiai  ana 

Spedroscnpy  Ohm  State  I'  i  ..limiDui  lam  ”>  !j 
1964.  Abstracts,,  p  91-92 

Also  publisheu  in  Jour  Phv.s  and  (  hem  .S.ilids  t  26 
1773-1?"??,  Det-,  1965 

The  absorpliun  spectra  uf  a  number  of  alkali  .salts  <>( 
platinum  metal  halide  cumplexes  have  been  investiipited 
using  a  rtcuum  far-inirared  spaclrometer  Lattice  vi¬ 
brations  and  the  stretching  and  bend»ng  frequencies  ut 
the  nietal-halugen  bonds  have  been  observed  in  the  range 
40-360  cm'*.  The  compounds,  which  are  c/  the  type 
R2Xy^  (square  planar  anion),  were  examined  both  at 
room  temperature  and  at  liquid  nitrogen  temperature.. 
The  assignment  of  the  normal  modes  has  been  made  and 
the  force  constants  of  the  vibrational  motions  have  been 
calculated  using  a  valence  force  field  model.,  (Contrac¬ 
tor's  abstract) 
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TEMPERATURE  .A.ND  PRESSURE  DEPENDENCE  OF 
SELF-DIFFUSION  IN  LIQUID  ETHANE,  by  C.  G.  Wade 
and  J.  S.  Waugh.  |19651|3lp  mcl.  diagrs.  refs. 
(AFOSR-66-2312)  (Sponsored  jointly  by  Advanced  Re¬ 
search  Projects  Agency;  Air  Force  Office  of  Scientbic 
Research,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research  under  DA  36-039-AMC-03200(E), 
and  National  Institutes  of  Health)  Unclassified 

Also  pubUc'hed  in  Jour-:  Chem.  Phys. ,  v.  43;  3555- 
355T,  Nov.,  15,*  1965. 

The  self-diffusion  coefficient  of  ethane  has  been  meas¬ 
ured  by  the  spin- echo  method  In  the  liquid  range  be¬ 
tween  155"  and  298  K  and  at  pressures  between  the  vapor 
pressure  and  2200  atm.  The  results,  interpreted  with 
the  help  oi  an  approximately  determined  equation  ol 
state,  are  Inconsistent  with  simple  tree  volume  and  acti¬ 
vated  diffusion  theories.  (Contractor's  abstract) 
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II  A  Haus  and  P.  Peofield,  Jr.  [1965]  [5]p.  incl. 
«4»  iAFCBR-66-23i7)  (Sponsored  Jointly  by  Air 

1  >ri  r  QUice  u<  Scientific  Research,  Army  Research 
(jfhtr  (Durham),  and  Office  of  Naval  Research  under 
DA  M  03S  AMC  -03200(E)|)  AD  630497 

Unclassified 

Ale,,  published  in  Jour.  Appl.  Phys. ,  v.  36:  3735- 

m».^r  IMS 

Hriiiuuin  scaiterli^  of  light  by  phonons  and  the  phonon 
maser  are  uaually  described  in  terms  of  an  approxt- 
male  net  ill  linearized  equations.  The  authors  give  a 
mure  exact  set  at  equatlcais  for  a  lossless  polarizable 
fluid,  only  relativiatic  effects  are  disregarded.  When 
these  equaliuns  are  linearized  and  higher  order  terms 
in  the  ratio  ol  sound  speed  to  light  speed  are  disre¬ 
garded,  they  reduce  to  the  customary  set  of  equations. 
The  more  enct  equations  permit  the  derivaticn  of  the 
law  of  consei  vatloi.  of  energy  with  a  simple  physical 
interpretation.  From  these  equations,  the  Utonley- 
Rowe  relations  and  other  conservation  laws  also  fol¬ 
low  relatively  easily.  (Contractor's  abstract) 
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SPECULATIONS  ON  SMELL,  by  J.  Y.,  Lettvln  and  R.  C. 
Gesteland.  11965]  [9lp.  Incl.  diagrs.  (AF06R-66-2319) 
(Sponsored  jointly  by  [Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research]  under  DA  36-039-AMC-03200(E),  Bell 
Telephone  Laboratories,  Inc. ,  National  Aeronautics 
and  Space  Administration,  and  National  Science  Founda¬ 
tion)  AD  633497  Unclassified 

Also  published  In  Cold  Spring  Harbor  Symposia  on  Quan¬ 
titative  Biology,  Cold  Spring  Harbor,  N.  Y.  (June  4-11, 
1965),  ed.  by  L.  FriSch.  Cold  Spring  Harbor  Labora¬ 
tory  of  Quantitative  Biology,  v.  30;  217-225,  1965. 

This  paper  complements  the  detailed  account  of  the  ex¬ 
periments  in  Journal  of  Physiology  (v.  181:  525,  Dec. 
1965).  Psychological  questions  associated  with  the  phe¬ 
nomena  of  smell  and  quality  of  odors  suggest  that  one 
function  of  smell  is  not  to  detect  pure  chemicals  apart 
but  to  distinguish  clearly  between  very  similar  mixtures. 
Physiological  studies  of  olfactory  receptors  are  dis¬ 
cussed  anvi  elcctroosmogram  responses  are  reported. 
The  crude  image  of  olfactory  coding  thus  far  constructed 
envisions  receptors  as  having  species  cf  chemically 
sensitive  traps  which  may  have  one  or  the  other  (or  both) 
of  2  signaling  actions  on  clasping  a  molecule.  The  ac¬ 
tions  of  the  molecular  traps  on  a  single  receptor  are  not 
linearly  combinatorial  or  else,  if  there  is  only  one  sort 
of  trap  (or  each  receptor,  then  the  action  of  odors  on 
this  trap  Is  noi  simply  combinational.  The  receptor 
sees  pure  odors  and  combinations  of  odors  along  a 
single  dimension  from  most  exalting  to  most  depressing. 


BASIC  EQUATIONS  AND  CONSERVATION  THEOREMS 
FOR  THE  ELECTROSTRICTlON  PHONON  MASER,,  by 
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Massachusetts  Inst,  ol  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

CHEMICAL  TRANSMISSION  IN  THE  NOSE  OF  THE 
FROG,  by  R.  C.  Gesteland,  J,  Y.  Lettvin,  and  W.  H. 
Pitts.  [1965]  [34]p.  incl.  diagrs.  refs.  (AFOIER-66- 
2323)  (In  cooperation  with  Scientific  Engineering  Inst. , 
Waltham)  (Sponsored  jointly  by  Aeronautical  Systems 
Division;  [Air  Force  Office  of  Scientific  Research,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research] 
under  DA  36-039-AMC-03200(E),  Bell  Telephone  Labora¬ 
tories,  Inc. ,  Dearborn  Foundation,  National  Aeronautics 
and  Space  Administration,  National  Institutes  of  Health, 
and  National  Science  Foundation)  AO  635421 

Unclassified 

Also  published  in  Jour..  Physiol. ,  v..  181:  525-529, 

Dec.  1965. 

An  account  is  given  of  research  conducted  to  determine 
what  relation  there  is  between  the  slow  change  In  the 
potential  difference  measured  across  the  mucosa,  and 
activity  in  the  olfactory  nerve.  Fibers  of  the  olfactory 
nerve  often  have  a  continuous,  but  noisy,  activity. 

They  are  inhibited  by  some  odours,  excited  by  others, 
unaffected  by  yet  others,  and  sometimes  show  a  response 
in  which  noisy  base-line  activity  becomes  more  rhythmic. 
For  any  pair  of  compounds  that  excite  or  inhibit  one  fiber 
in  the  same  way,  with  very  little  search  one  can  find  a 
fiber  that  is  affected  differently  by  the  two.  This  obser¬ 
vation  applies  so  far  only  to  the  limited  variety  of  com¬ 
pounds  used.  The  slow  potentials  recorded  grossly  from 
the  mucous  surface  over  the  olfactory  epithelium  are 
compounded  of  at  least  two  processes  that  oppose  each 
other..  One  kind  of  process  tends  to  return  the  poten¬ 
tial  to  a  certain  level  or  drives  it  positive;  another  kind 
displaces  the  potential  in  the  negative  direction.  These 
two  processes  can  be  distinguished  not  only  by  linear  and 
nonlinear  Interactions  between  slow  potentials  but  by  a 
crude  measurement  of  Impedance  that,  at  a  low  frequency, 
identifies  the  positive-driving  process  with  a  change  in 
phase,  and  the  negrtlve-driving  process  with  a  change  in 
magnitude.  The  positive-driving,  or  resting-level-seek- 
ing  process,  is  tentatively  identified  with  an  inhibitory 
action  of  active  sites  in  the  receptors,  and  the  other  is 
Identified  with  excitatory  action  of  active  sites. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

PAIN  MECHANISMS:  A  NEW  THEORY,  by  R.  Melzack 
and  P.  D.  Wall.  [1C65]  [9]p.  incl.  illus.  diagrs.  refs. 
(AF06R-66-2325)  (Sponsored  jointly  by  Advanced  Re¬ 
search  Projects  Agency;  Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Durham),  and  Office 
of  N?''ai  Research  under  DA  36-039-AMC-03200(E), 

Bell  Telephone  Laboratories,  Inc. ,  National  Aeronautics 
and  Space  Administration,  National  Institutes  of  Health, 
National  Science  Foundation,  and  Teagle  Foundation,  Inc. ) 
AD  633510  Unclassifi^ 

Also  published  in  Science,  v.  150:971-979,  Nov.  19, 

15^ - 


It  is  proposed  that  the  presence  or  absence  of  pain  is 
determined  by  the  balance  between  the  sensory  and  the 
central  inputs  to  the  gate  control  system.  In  addition  to 
the  sensory  Influences  on  the  gate  control  system,,  there 
is  a  tonic  input  to  the  system  from  higher  levels  of  the 
central  nervous  system  which  exerts  an  inhibitory  ef¬ 
fect  on  the  sensory  input.  Thus,  any  lesion  that  impairs 
the  normal  downflow  of  impulses  to  the  gate  control  sys¬ 
tem  would  open  the  gate.  Central  nervous  system  le¬ 
sions  associated  with  hyperalgesia  and  sponuneous  pam 
could  have  this  effect.  On  the  other  hand,  any  central 
nervous  system  condition  that  increases  the  How  of 
descending  impulses  would  tend  to  close  the  gate.  In¬ 
creased  central  firing  due  to  denervation  supersensi- 
tivlty  might  be  oi.e  of  these  conditions.  A  peripheral 
nerve  lesion,  then,  would  have  the  direct  effect  of  open¬ 
ing  the  gate,  and  the  indirect  effect,  by  increasing  cen¬ 
tral  firing  and  thereby  increasing  the  tonic  descending 
influences  on  the  gate  control  system,  of  closing  the  gate. 
The  balance  between  sensory  facilitation  and  central  in¬ 
hibition  of  the  input  after  peripheral-nerve  lesion  would 
account  for  the  variability  of  pain  even  in  cases  of  se¬ 
vere  lesion. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

BEAM- PLASMA  DISCHARGE  (Abstract),  by  R.  Parker 
L.  0.  Smullin,  and  W.  Getty.  [1965]  [l]p.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

Army  Resea ’•ch  Office  (Durham),  and  Office  of  Naval 
Research  under  [DA  36-039-AMC-03200(E)],  and  National 
Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.,  Phys.  Soc. , 

New  York,  Nov.,  4-7,  1965. 

Published  in  Bull.  Amer..  Phys.  Soc. ,  Series  II,  v.  10 
55T7T'^."25,  1965. 

Recent  experiments  on  a  system  with  improved  base  pres- 

D 

sure  10"  Torr  and  with  improved  isolation  of  the  elec¬ 
tron  gun  from  the  plasma  are  described.  Using  700- 
psec  pulses  of  about  10-15  kv  and  10-20  A,  virtually 

fully  ionized  plasmas  of  10*^- 10*^  density  are  generated 
in  an  ambient  hy.drogen  atmosphere  of  l-3xl0‘5  Torr 
By  proper  adjustment  of  the  magnetic  field,  it  is  possi¬ 
ble  to  eliminate  gross  Instabilities  during  tne  pulse. 

The  plasma  electrons  have  a  peculiar  velocity  distribu¬ 
tion  with  an  anomalou  ily  large  high-energy  component. 
When  the  beam  Is  turned  off,  the  low-energy  electrons 
seem  to  disappear  in  100  psec,  while  the  high-energy 
ones  persist  for  10-20  msec. 
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Massachusetts  Inst,  of  Tech.,  [Research  I-ab.  of 
Electronics]  Cambridge. 

DETERMINATION  OF  ELECTRON  VELOCITIES  BY 
THOMSON  SCATTERING  (Abstract),  by  T.  S.  Brown 
and  D.  J.  Rose.  [19651  lllo.  (Sponsored  jointly  by 
rtir  Force  Office  of  Scle.  liilc  Research,  Army  Research 
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Office  (Durham),  and  Office  of  Naval  Research  under 
(DA  36-039-AMC-03200(E)],  Atomic  Energy  Commission 
and  National  Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  YorK,  Nov.  4-7,  1965. 

Published  In  Bull.  Amer.  Phys.  Soc.  ,  Series  n,  v.  10; 
ZieTVeijmS,  1965. 

•A  formula  has  been  derived  that  gives  the  complete  ve¬ 
locity  distribution  function  of  electrons  f(v)  In  a  oi-^sma 
if  the  spectral  intensity  1(0,  oj)  of  Thomson- scattered 
light  is  known  in  angle  O  and  frequency  in.  I(v)  may  be 
relativistic,  but  quantum- mechanical  and  correlation 
effects  are  all  neglected.  An  expression  giving  1(0,  u>) 
in  terms  of  f(v)  is  derived  and  inverted,  but  the  lack  of 
simplicity  in  the  resulting  mathematical  expressions 
necessitates  a  more  pragmatic  approach.  The  scattered 
intensity  I  is  calculated  lor  a  number  of  cases  where  f(v) 
is  presumed  to  have  some  symmetry.  A  rudimentary 
library  of  typical  spectra  is  shown.  Different  l(v)  can  be 
distinguished  with  the  least  difficulty  via  the  wings  of  the 
spectrum  I. 
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.Massaciiusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Caii.oridge. 

EFFECT  oi'  CO.MBINED  d.  c.  AND  rf  MAGNETIC 
FIELDS  UPON  THE  SKIN  DEPTH  OF  GALLIUM  (Ab¬ 
stract),  by  J.  F.  Cochran  and  C.  A.  Shiffman.  [1965] 
[Ilp.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  [DA  36-039-AMC- 
03200(E)1)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  10; 
flO,  Jan.  i’ll  1965. 

The  dependence  upon  static  magnetic  field  of  the  skin 
depth  of  gallium  single  crystals  was  measured  at  2 
me /sec  and  from  1“  to  4‘’K,  using  a  geometry  in  which 
the  d.c.  and  rf  fields  are  parallel.  The  skin  depth  dis¬ 
plays  marked  oscUiatory  variations  when  the  d.  c.  mag¬ 
netic-field  amplitude  is  less  than,  or  comparable  to,  the 
rf-field  amplitude.  The  authors  have  used  rf  magnetic 
fields  up  to  10  G  and  find  that  this  effect  does  not  depend 
upon  specimen  thlckenss,  but  is  a  strong  function  of  tem¬ 
perature  in  unstrained  specimens.  It  is  suggested  that 
the  experiment  measures  the  average  magnetoresistive 
effect  due  to  the  combined  d.  c.  and  rf  fields  acting  on 
charge  carriers  that  are  moving  predominantly  parallel 
to  the  specimen  surface  in  the  skin  layer. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

ELECTRON-BEAM  INTERACTIONS  WITH  IONS  IN  A 
HOT  ELECTRON  PLASMA  (Abstract),  by  R.  N.  Wallace, 


S.  Purl,  and  A.  Bers.  [1965]  [I]p.  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research 
under  [DA  36-039-AMC-03200(E)],  and  National  Sci¬ 
ence  Foundation)  Unclassified 

Pi  esentcd  at  meetii,g  of  the  Amer.  Phys.  Soc. , 

Ntw  York,  Nov.  4-7,  1964. 

Piiblished  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  10; 
521-222,  Feb.  25,  1965. 

Low-frequency  instabilities  supported  In  an  electron- 
beam/plasma  system  enclosed  by  a  waveguide  structure 
uniform  in  the  direction  of  a  large  applied  magnetic 
field  are  investigated.  This  investi^tlon  is  part  of  a 
continuing  study  to  determine  conditions  under  which 
plasma  ions  may  gain  appreciable  energy  through  direct 
interaction  with  the  electron  beam.  Different  types  of 
Instabilities  are  identified  and  their  growth  rates  eval¬ 
uated,  using  recently  developed  stability  criteria.  Fi¬ 
nite-temperature  transport  theory  shows  that  an  abso¬ 
lute  (nonconvectlve)  instability  occurs  slightly  below 
the  ion-plasma  frequency  when  the  conditions  T^  >  Vq 

and  (Cpj,  >  ojpj  are  well  satisfied.  When  either  Tg  or 
cCpjj  is  smaller  than  the  value  required  to  maintain  the 

!  ■  olute  instability,  a  convective  instability  having  a 
-tial  growth  rate  that  is  sharply  peaked  in  frequency 
A'edicted.  In  addition,  for  <  Vq,  a  convective  in¬ 
stability  with  slowly  varying  spatial  growth  rate  is  pre¬ 
dicted  for  frequencies  from  u)pj  to  above  ujpj.  The 

physical  nature  of  the  absolute  instability  is  interpreted 
by  considering  power  flow  in  the  waves,  which  are  sup¬ 
ported  by  the  beam-plasma  system. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

INSTABILITIES  IN  PLASMAS  WITH  BEAM-TYPE  DIS¬ 
TRIBUTIONS  (Absti-act),  by  A.  Bers.  [1965]  [l]p. 
(Sponsored  jointly  by  Air  Force  Office  of  Scie.’itlfic  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  cf 
Naval  Research  under  [DA  36-039-AMC-03200(E)]. 
and  National  Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  ^ 

New  York,  Nov.  4-7,  1965. 

Ihiblished  in  Bull.  Amer.  Phys.  Soc. .  Series  H.  v.  10; 
521,  Feb.  25,  1965. 

The  stability  of  beam-type  distributions,  =  fl(Pi  - 
POJ  ~Poi/  ^/^’'PQi  >  the  linearized,  rela¬ 

tivistic,  Vlasov  and  Maxwell  equations  is  investigated. 
With  the  newly  developed  instability  criteria,  a  com¬ 
plete  analysis  of  the  dispersion  relation  is  carried  out. 
In  the  zero-density  limit,  a  "radiationlike"  instability 
is  found  for  transverse  waves  both  along  and  across 
8^;  along  B^,  it  occurs  for  the  right-polarized  wave 
near  U|,,  and  across  Bq  it  occurs  for  the  extraordinary 
wave  near  nu  .  As  thj  density  Is  increased,  this 
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"ndUtlonllke"  instability  is  found  to  at  first  increase 
as  no*  and  then  rapidly  decrease  and  disappear..  The 

quasisUtlc  waves  (k)  |E)  across  Bq  exhibit  a  similar 

instability.  Stable  "beam-type”  distrlbutiuns  are  found 
to  have  negative- energy  wave  characteristics.  In  the 
presence  of  another  plasma  (say,  Maxwellian  or  also 
beam-type),  these  again  become  unstable. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab,  of 
Electronics]  Cambridge. 

INTERACTIONS  OF  A  PLASMA  WITH  A  BEAM  INJECT¬ 
ED  ACROSS  THE  MAGNETIC  FIELD  (Abstract),  by 
R.  R.  BartschandA.  Bers,  [1965]  [l|p.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Army 
Researcli  Office  (Durham),  and  Office  of  Naval  Research 
under  [DA  36-039-AMC-03200(E)],  and  National  Science 
Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer..  Phys.  Soc. , 

New  York,  Nov.  4-7,  1965. 

Published  in  Bull.  Amer.  Phys.  So..  Series  II.  v.  10; 
J14V  Fe&.  25,  1965. 

It  is  shown  that  a  beam  (of  ions  or  electrons)  injected 
with  velocity  vg  into  a  plasma  across  its  confining  mag¬ 
netic  field  Bg  induces  3  distinct  types  of  slow-wave  in¬ 
stabilities;  (1)  positional  instability  of  the  beam  for  dis¬ 
placements  across  both  Bg  and  i-g;  (2)  growth  of  short- 
wavelength  perturbations  across  both  Bg  and  Vq;  (3) 
growth  of  short-wavelength  perturbations  along  Bg. 

The  first  is  a  displacement  instability— a  diocotron  in¬ 
stability  enhanced  by  the  plasma..  The  second  Is  a  cy¬ 
clotron  instability  Induced  by  the  reactive  medium 
properties  of  the  plasma  at  the  extraordinary  wave  reso¬ 
nances.  The  third  is  analogous  to  the  Burt-Harns  in¬ 
stability.  The  complete  Interaction  is  described  by  a 
dispersion  relation  that  contains  the  boundary  condi¬ 
tions  for  a  thin  beam  across  Bg  in  a  plasma.  Applica¬ 
tions  of  this  theory  to  ion-beam  systems  (DCX,  Calutron) 
and  electron-beam  systems  (Astron)  are  discussed. 
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Massaihusetts  Inst.'  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

LIVING  MODELS  FOR  LIVELY  ARTIFACTS,  by  W.  S. 
McCulloch.  [1965]  [ll]p.  [Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
DA  36-039-AMC-03200(E)]  Unclassified 

Published  In  Science  in  the  Sixties;  Tenth  Anniversary 
AFOSR  Scientific  Seminar,  Cloudcroft,  N.  M.  (Jure  14- 
25,  1965),  cd.  by  D.  L.  Arm.  Albuquerque,  New  Mexi¬ 
co  U.  Office  ctf  Publications,  1965,  p.  73-83. 

The  article  presents  a  comparison  of  the  central  nervous 
system,  the  computer  n'tMn  man,  with  mechanical  com¬ 


puters.  The  structure  of  the  brain  and  spinal  cord  and 
the  method  by  which  they  function  and  handle  informa¬ 
tion  IS  presented  in  some  detail,  and  how  they  have  in¬ 
spired  man  to  make  devices  to  do  similar  things  is  cun-. 
sidcred.  The  history  of  logical  nuchines  and  problems 
encountered  in  their  engineering  are  reviewed  Nature 

has  beaten  manat  miniaturizing  by  packing  10^^  com-- 
ponents  in  a  single  head  so  it  can  work  "in  parallel"  and 
by  having  real  neurons,  not  man's  poor  threshold  de¬ 
vices,  in  truly  anastomotic  nets  combatting  noise.  A 
theory  is  lackmg  for  iterated  decisional  nets  like  the 
reticular  core  of  the  nervous  system.  Artificial  neu¬ 
rons  capable  of  composing  properly  anastomotic  nets 
to  compute  correctly  in  the  presence  of  almost  every 
kind  of  noise  are  needed. 
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MEAN  FREE  PATH  OF  ELECTRONS  AND  MAGNETO- 
MORPHIC  EFFECTS  IN  SMALL  SINGLE  CRYSTALS  OF 
GALLIUM,  byM.  Yaqub  and  J..  F.  Cochran.  [19651 
119]p.  Incl.  illus.,  dugrs.  refs.  (Sponsored  jointly  by 
Advanced  Research  Projects  Agency,  and  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  [DA  36- 
039-AMC-03200(E)])  Unclassified 

Published  in  Ph-s.  Rev.,  v.  137;  A1182-A1200,  Feb. 

The  variation  of  electrical  resistivity  of  99. 9999%-pure 
gallium  has  been  investigated  as  a  function  of  size  in 
oriented  single  crystals  for  current  flow  along  the  C 
axis.  The  crystals  were  in  the  form  of  wires  of  square 
cross  section  and  their  dimensions  varied  from  1  to  0. 1 
mm.  Analysis  of  the  data  based  on  the  free-electron 
model,  assuming  diffuse  scattering  at  the  boundaries, 
yields  a  value  of  8. 11  x  10'"  fl-cm^  for  (oj,l|j)C  axis 

and  indicates  that  at  0  K  the  mean  free  path  of  the  charge 
carriers  In  the  bulk  metal  is  considerably  in  excess  of 
1  cm.  Within  the  accuracy  of  the  measurements  the 
ideal  bulk  resistivity  at  low  temperature  varies  as  T^, 
indicating  that  the  electron-electron  collisions  may  be 
contributing  to  the  resistive  processes.  For  low  values 
of  a  longitudinal  magnetic  field,  all  the  crystals  showed 
a  large  decrease  In  resistance  followed  by  an  increase 
due  to  bulk  magnetoresistance,  both  at  4.  2^’  and  1.  2  K. 
For  the  same  2  temperatures  these  crystals  also  dis¬ 
played  a  rather  large  magnetoresistance  In  transverse 
magnetic  fields.  Magnet omorphic  effects  for  trans¬ 
verse  fields  were  evidenced  by  the  fact  that  the  field 
dependence  of  magnetoresistance  was  less  than  quadrat¬ 
ic  for  all  crystals  until  the  cyclotron  radius  of  the 
charge  carriers  acquired  a  value  much  smaller  than 
the  cross-sectional  dimensions  of  the  specimens.  The 
resistance  of  all  the  crystals  was  found  to  be  a  com¬ 
plicated  function  of  the  measuring  current.  Calcula¬ 
tions  based  on  certain  simplifying  assumptions  show 
that  for  thin  wires  in  which  boundary  scattering  is  pre¬ 
dominant,  the  resistance  decreases  monotonically  as  a 
function  ci  the  current  and  is  due  to  the  trapping  of  the 
charge  carriers  in  the  magnetic  field  generated  by  the 
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current.  The  details  of  the  experimental  curves  can  be 
reproduced  reasonably  well  11  the  fall  in  resistance  due 
to  the  trapped  particles  is  Kiperlmposed  on  the  nugneto- 
resistance  caused  by  the  self  field.  (Contractor's 
abstract) 
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MEASUREMENT  OF  THE  DIELECTRIC  COEFFICIENTS 
OF  DENSE  PLASMAS  AT  SUBMILLIMETER  WAVE¬ 
LENGTHS  (Abstract),  by  D.  T  Llewellyn-Jones  and 
S.  C..  Brown.  |198S]|l]p.  (Sponsored  jointly  by  Air 
Force  Oliice  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
[DA  36-039-AMC-03200(E)l,  and  Atomic  Energy  Com¬ 
mission)  Unclassified 

Presented  at  meeting  of  the  Amer.,  Phys.  Soc. , 

New  York,  Nov.  4-7,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  10: 
518,  Feb.  25,  1965. 

The  technique  is  an  adaptation  of  interferometric  spec¬ 
troscopy.  The  plasma  is  placed  in  one  arm  of  a  wide- 
bandwidth,  far  infrared  Michelson  interferometer  and  the 
path  difference  varied  by  a  moving  mirror..  The  instru¬ 
ment  operates  at  wavelengths  between  approximately  0. 2 
and  1. 0  mm,  and  the  technique  is  applicable  at  densities 
between  10*2  and  lo'"*  electrons  cm'^.  The  frequency 
spectrum  is  the  Fourier  transform  of  the  spatial -inter¬ 
ference  pattern  and  is  evaluated  by  a  digital  computer.. 

The  effect  of  the  plasma  is  measured  by  ccmparing  2 
transforms,  one  with  and  one  without  the  plasma  present. 
The  instrument  has  been  tested  with  the  positive  column 
of  a  dc  glow  discharge  in  argon.  Measurements  were 
made  of  the  real  part  of  the  dielectric  coefficient  at  wave 
lengths  between  0. 22  and  0. 72  mm,  and  they  corresponded 
to  an  electron  density  of  9  +  10*2  electrons  cm"^. 
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MICROWAVE  MEASUREMENTS  OF  ELECTRON  DIFFU¬ 
SION  IN  A  WEAKLY  IONIZED  FLOWING  GAS  (Abstract), 
by  K.  W.,  Gentle,  G.  A.  Garosi  and  others.  [1965]  (l|p. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  [DA  36-039-AMC-03200(E)],  and 
Atomic  Energy  Commission)  Unclassified 

Presented  at  meeting  of  the  Amer.,  Phys.  Soc. , 

New  York,  Nov.  4-7,  1965. 

Publlslied  in  Bull.  Amer.  Phys.  Soc  ,  Series  B,  v.  10: 
ITT,  FeB.."56,  1965. 

The  effects  of  axial  gas  flow  on  the  ambipolar  diffusion  of 
room-temperature  electrons  diffusing  radially  across  a 
cylindrical  plasma  column  are  reported.  The  effective 


diffusion  coefficient  was  inferred  from  time-resolved 
measurements  of  electron  density  in  the  late  afterglow 
of  a  pulsed  microwave  discharge  in  helium  and  argon. 

The  electron  density  was  cbtabied  from  the  loading  of  a 
cylindrical  microwave  cavity  operated  in  the  TEjjj 

mode,  at  a  frequency  of  3000  mc/sec.  The  gas-flow 
velocity  was  varied  between  zero  and  10, 000  cm/sec  and 
the  static  gas  pressure  between  2  and  20  Torr.  Meas¬ 
urements  show  a  pronounced  increase  in  the  diffusion  co¬ 
efficient  at  gas  velocities  for  which  the  flow  is  turbulent.. 
The  results  are  compared  with  observed  effects  of  gas 
flow  on  microwave  breakdown. 


1859 

Massachusetts  Inst.,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

PLASMA  DISPERSlOf  RELATIONS  AND  THE  STABIL¬ 
ITY  CRITERU  (Abstract),  byR.  R.  Kusse.  [1965]  [Ijp. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  [DA  36-039-AMC-03200(E)],  and 
National  Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Nov.  4-7,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  D,  v..  10; 
222,  Feb.  15,  1965. 

Criteria  developed  by  Lriggs  and  Bers  that  predict  the 
stability  or  instability  of  a  plasma  are  outlined.  To  ap¬ 
ply  these  stability  criteria,  the  loci  of  the  propagation 
constants  k  that  satisfy  the  dispersion  relation  are  in¬ 
vestigated  as  the  imaginary  parts  of  critical  frequencies 
are  swept  from  large  negative  values  to  zero.  From 
these  loci  in  the  complex  k  plane,  the  stability  or  insta¬ 
bility  of  the  plasma  can  be  predicted.  When  kinetic 
theory  is  used  to  obtain  the  dispersion  relations,  they 
are  in  the  form  of  singular  Integrals  that  result  in  non- 
analytic  functions  in  the  complex  ui  and  k  planes.  Care 
must  be  taken  when  theee  nonanalytic  dispersion  rela¬ 
tions  are  used  with  the  above  stability  criteria.  In  this 
paper,  the  kinetic-theory  dispersion  relation  for  longi¬ 
tudinal  plane  waves  in  an  infinite  plasma  is  discussed  in 
connection  with  the  stability  criteria.'  The  rules  ap¬ 
plying  the  stability  criteria  to  kinetic -theory  dispersion 
relations  are  presented.  These  techniques  are  then  ap¬ 
plied  to  investigate  the  instabilities  of  an  infinite,  one¬ 
dimensional  plasma  composed  of  hot  contrastreaming 
electrons  and  cold,  stationary  ions. 
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PULSED  ELECTRON  CYCLOTRON  RESONANCE  DIS¬ 
CHARGE  (Abstract),  by  T..  J..  Fessenden  and  L.  D. 
Smullin.  [1965j|l]p,  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  [DA  38- 
039-AMC-03200(E)],  and  Atomic  Energy  Commission) 

Unclaeslfied 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  YorK,  Nov.  4-7,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v..  10- 
SOTTriETSF,  1965. 

A  hydrogen  discharge  has  been  produced  by  1-usec,  100- 
kw  pulses  of  microwave  power  at  2. 8  Gc/sec.  The  dis¬ 
charge  in  a  cylindrical  metal  box  was  operated  at  pres- 
sures  I’-om  lO'"  to  10  Torr.  A  steady  magnetic-mir¬ 
ror  field  placed  along  the  axis  of  the  box  served  to  con- 
f  iie  the  discharge  and  to  resonate  the  electrons  with  the 
ndcrowave  field.  The  principal  effect  of  the  short  pulses 
of  microwave  energy  is  to  heat  electrons,  already  pres¬ 
ent,  to  large  temperatures.  Between  pulses  the  ener¬ 
getic  electrons  produce  many  low-energy  electrons  by 
ionization,  the-eby  replacing  the  panicles  lost  from  the 
magnetic  mirror  by  scattering.  The  energetic  electrons 
produce  x-rays  of  energies  up  to  500  kev.  The  ''tem¬ 
perature"  of  the  x-rays,  as  determined  by  a  pulse-height 
analyzer,  was  approximately  25  kev. 
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REACTION  OF  ATOMIC  HYDROGEJ^  WITH  PROPY¬ 
LENE  AT  77  °K  AS  STUDIED  BY  ELECTRON  SPIN 
RESCWANCE,  by  C.  G.  Hill,  Jr. ,  R.  C.,  Reid,  and 
M.  W.  P.  Strandberg.  [1965]  [5]p.  incl.  dlagr.  table, 
refs.  (Sponsored  Jointly  by  Alt  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  [DA  36-039-AMC- 
03200(E)],  and  National  Science  Foundation) 

Unclassified 

Published  in  Jour.  Chem.  Phys.,;  v.,  42:  4170-4174, 

June  lb,  1965.. 

Hydrogen-atom  reaction  rates  with  thin  solid  propylene 
films  were  studied  at  77° K.  Propylene  was  deposited 
on  the  walls  of  a  quartz  resonance  cavity  of  an  ESR 
spectrometer  and  hydrogen-atom  concentrations  were 
monitored  during  reaction.  The  hydrogen  atoms  were 
produced  in  a  2450  mc/sec  microwave  discharge  exter-- 
nal  to  the  cavity  and  either  diffused  into  or  were  pumped 
through  the  reaction  zone.  The  products  o(  the  reaction 
were  found  to  be  propane  and  2, 3-dimethylbutane.  The 
ratio  of  propane  to  2, 3-dlmethylbutane  in  the  products 
Increas^  as  the  average  hydrogen-atom  concentration 
in  the  reactor  increased.  The  product  distribution  and 
the  variation  of  this  distribution  with  hydrogen-atom 
concentration  are  explain,  d  by  a  given  sequence  ot  reac-- 
tions.  The  rate  constant  k.  was  found  to  be  1. 8  x 

g  * 

10  cc/mol/sec  at  77°K  assuming  that  the  monitored 
hydrogen-atom  concentration  was  equal  to  that  in  the  re¬ 
action  zone.  (Contractor's  abstract,  modified) 
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REFLECTION  OF  GUIDED  WAVES  FROM  A  PLASMA 
COLUMN  IN  AN  AXIAL  MAGNETIC  FIELD  (Abstract), 
by  B.  L.  Wright  and  G.  Bekefl.  [1965]  [Ijp.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientiiii  Research,; 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  [DA  36-039-AMC-03200(E)|  and  Atomic 
Fnargy  Commission)  Unclassified 

Presentee  at  meeting  of  the  Amer,  Phys.  Soc, , 

New  York,  Nov.  4-7,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.  ,■  Series  II,  v,  10 
mTFebTSS,  1965. 

Microwave-reflection  measurements  were  made  from  a 
plasma-filled  waveguide  in  a  longitudinal  magnetic  field. 
The  observations  were  carried  out  in  the  afterglow  of  a 
pulsed  dc  discharge  in  argon  at  pressures  bei’veen  0.  1 
and  2  Torr.  The  reflected  power  .and  the  average 
electron  density  were  monitored  simultaneously.  Dur¬ 
ing  the  decay  of  electron  density,  several  maxima  in  re- 
Ilected  power  were  seen  whose  position  varied  with 
magnetic  field.  At  a  fixed  frequency  ic  3000  me  sec,. 

ft  2 

the  locus  of  a  given  maximum  satisfies  a'‘  -  i 
Au.'„^,  where  u;.  and  m  are  the  electron  cyclotron  and 

p  ’  c  p 

plasma  frequencies,  respectively.  Over  the  range  of 

2  2 

densities  investigated,  (0.  05  <  iCp  /w  0,9),  values  of 

the  constant  A  tor  the  different  maxima  were  found  to 
lie  between  -20  and  +7.,  The  observations  arc  interpreted 
in  terms  of  constructive  interference  of  electromag¬ 
netic  waves  In  a  cold  plasma,  reflected  at  dilferent  re¬ 
gions  along  I  he  plasma  column. 
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SOME  ASPECTS  OF  THE  WIENER  THEORY  OF  NON¬ 
LINEAR  SYSTEMS,  by  Y.  W,  Lee  and  M.  Schetzen. 
|1965||6lp.  incl.  diagrs.  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientilic  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  u.nder 
DA  38-039-AMC-03200(E),  National  Aeronautics  and 
Space  Administration,  and  National  Science  Foundation) 

Unclassified 

Presented  at  Nat'l.  Electronics  Conf.  ,  Chicago,  Ill.  , 
Oct.  25-27,  1965. 

Alsqjublished  in  Proc.  Nat'l,  Electronics  Conf.  ,  v. 
jr  759-T6i;T5ct.  1965. 


A  discussion  of  the  Wiener  theory  and  the  Wiener  meth. 
od  of  analysis  and  synthesis  of  a  nonlinear  system  is 
presented.  The  theory  is  extended  to  encompass  ortho¬ 
gonal  functiunals  by  means  of  differential  equations. 
Several  extensive  developments  from  the  theory  are 
examined.  These  areas  included  measurement  of  the 
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Wiener  kernels,  extension  of  the  theory  to  the  analysis 
of  nonlinear  systems  when  the  input  is  not  a  Gaussun 
process,  and  a  generalization  of  the  eiror  criterion. 
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THE  SUPERCCWDUCTING  TRANSITION  WuJiH  IN 
PURE  LEAD,  by  J.  E.  Neighbor,  J.  F..  Cochran,  and 
C.  A.  Shiffman.  [1965]  [3|p,  incl.  diagrs.  (Sponsored 
jointly  by  Advanced  Research  Projects  Agency;  and 
Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
[DA  36-039-AMC-03200(E)])  UncUssified 

Published  in  Proc.  Ninth  Internat'l.  Conf.  on  Low  Tem- 
perature  Physics,  Columbus,  Ohio  (Aug.  31-Sept.  4, 
1964),  ed.  by  J.  G.  Daunt,  D.  O.  Edwards  and  others.. 
New  York,  Plenum  Press,  v.  LT9(Pt.  A)  479-481, 

1965. 

The  temperature  interval  over  which  the  transition  from 
the  superconducting  to  the  normal  state  takes  place  in 
very  pure  lead  has  been  measured.  This  transition 
width  was  determined  from  the  temperature  variation  of 
the  specific  heat  at  the  critical  temperature  and  also 
from  the  varution  <rf  the  magnetic-susceptibility.  The 
specific  heat  data,  which  measure  a  bulk  property  of  the 
specimen  and  the  susceptibility  data  which  measure  a 
surface  property  of  the  specimen  because  the  normal 
state  skin  depth  at  20  cps  is  mm,  both  indicate  a 
transition  width  of  3  x  10'^  K  or  less. 
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THEORY  OF  TURBULENT  PLASMA  (Abstract),  by 
T.  H.  Dupree.  [1965]  (l]p.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Aimy  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
(DA  36-039-AMC-03200(E)l,  Ato.nic  Energy  Commis¬ 
sion,  and  National  Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.;  Phys.  Soc. , 

New  York,  Nov.  4-7,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v,.  10: 
2WT'Feb7T5,  1965. 

The  convergence  of  "quasillnear"  perturbation  schemes 
fur  solving  the  Vlasov  equation  is  investigated  and  shown 
to  depend  on  the  turbulent-mode  spectrum  and  the  zero- 
order  stability  in  a  complicated  way.  A  statistical  for¬ 
mulation  of  the  Vlasov  problem  is  proposed  whose  solu¬ 
tion  IS  nonperturbaMve  and  corresponds  to  infinite  sums 
of  certain  "quasillnear"  hierarchy  equations. 
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THOMSON  SCATTERING  FROM  A  HOLLOW-CATHODE 
ARC  PLASMA  (Abstract),  by  E.  [T.  [Gerry,  [1965] 
(l]p.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  [DA  36-039-AMC- 
03200(E)],  Atomic  Energy  Commission,  and  National 
Science  Foundation)  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys 
New  York,  Nov,  4-7,  1965. 


Soc. , 


Published  in  Bull.  Amer. 
226,  Feb.  TF,  1965. 


Phys.  Soc. ,  Series  n,  v.  10: 


Thomson  scattering  at  45°  of  a  ruby-laser  beam  from 
a  hollow-cathode  arc  plasma  has  been  obtained.  Lang- 
muir-probe  dc  measurements  of  the  argon  plasma 

produced  indicate  a  plasma  density  of  5  x  10^^/cc  with 
an  electron  ten.perature  of  4  v.  Because  of  the  high 
electron  density,  the  temperature  measurements  were 
limited  to  the  high-energy  tail  of  the  electron  distribu¬ 
tion.  By  calibrating  the  scattering  system,  usii^  Ray¬ 
leigh  scattering  from  a  known  density  of  nitrogen,  ab¬ 
solute-intensity  measurements  of  the  Tiiomson-scat- 
tered  signal  were  obtained  that  indicated  an  electron 

density  of  5  x  lo'^/cc,  in  good  agreement  with  the  probe 
measurements.  The  Thomson-scattered  spectrum  was 
scanned  by  rotating  a  narrow-band  (3A)  interference 
filter,  which  yielded  an  electron  temperature  of  approx¬ 
imately  1  V.  This  disagreement  with  the  probe  data 
probably  arises  from  the  fact  that,  while  the  probe  was 
limited  to  sampling  the  h*gh  energy  tail,  the  Thomson 
scattering  measured  the  main  body  of  the  electron  dis¬ 
tribution. 
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WEAK  COLLISIONLESS  SHOCK  WAVES  (Abstract),  by 
J.  M.  Wlttmg.  [1965]  |l]p.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Dui'hamj,  and  Office  of  Naval  Research  under 
[DA  36-03ii-AMC-03200(E)],  Atomic  Energy  Commis¬ 
sion,  and  Office  of  Naval  Research)  UncUssified 

Presented  at  meeting  of  the  Amer,  Phys.  Soc. , 

New  York,  Nov  4-7,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  10- 
223rFeE.  1965. 

The  shape  of  a  class  of  finite-amplitude  waves  in  a  cold 
(6  ■  <  1)  plasma  is  found.  For  angles  oi  propagation  that 
depart  from  perpendicular  to  the  magnetic  field  by  more 

than  (m^  m^)',  the  electron  inertia  nay  be  neglected, 
ai'd  IS.  Assuming  some  damping,  weak  shocks  should 
have  a  lamiiar  structure  starting  with  esscntullv  a 
solitary  wave  at  the  downstream  edge  and  decayi.g  a 


421 


) 


AIR  FORCE  SCIENTIFIC  RESEARCH 


■Mill-ampUtude  sine  wave  far  upstream.  Only  a  very 
small  change  in  energy  damped  is  required  to  change 
from  a  solitary  wave  to  an  almost  slnuscddal  wavetrain. ' 
Thus,  electron  Landau  damping  is  sufficient  for  fi  > 
m^/mj  so  that  the  wavetrain  is  almost  sinusoidal  all  the 

way  up  to  the  sbockfront.  In  terms  of  density  and  >nag- 
Ditic  fldd  (averaged  over  a  period  of  the  oscillation),  the 
resulting  shock  thickness  is  of  the  order  of  the  wave¬ 
length  (~lon-gyro  radius).  The  temperature  rise  vanes 
over  a  large  distance,  approximately  the  length  of  the 
wavetrain. 
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HYPERFWE  arRUCTORE  OF  Hg**^  AND  Hg‘®^“  BY 
THE  LEVEL-CROSSING  METHOD,  by  O.  Redi  and  H.  H. 
Stroke.  [196S]  |l)p.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  [Army  Research  01  flee 
(Durham)],  and  Office  of  Naval  Research  under  ['M  36- 
039-iic-78I0e)  Unclasiifled 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr..  36-2$  196S. 

Published  In  Bull.  Amer,.  Phys.  Soc.,  Series  H,  v.  10; 
irantpfTTS,  1665. 

Level  crossliqcs  were  observed  in  the  (0s6p)  ^Pj  state. 

The  muesured  Held  values  at  the  crossing  points  (MMR 
frequency  of  protons  In  water,  kc/sec)  were: 

Hg**®  25108. 68  *  0.  JO  (F,  m,,,  F',  mp,’)  -  (5/2, 5/2; 

J/J,  1/2),  34381. 34  *  0. 4C  (15/2, 15/2;  13/2, 11/ 

2),  S3376  7  *  2.0  (13/3,  U/2;  13/2,  7/2), 

3(234.  ±  5.  (13/2,  $,'2;  13/3, 5, /2).  The  Dr  si 

jj^l93m  agrees  with  Smith  a, ad  the  2  new  cross¬ 

ings  permit  precise  calcuiatiixi  of  B.,  The  Hg**®  cross¬ 
ing  disagrees  with  the  hfs  (I  ^  s,  A  '  b)  dvduced  from 
incomplete  optical  spectroscopic  deta.  Ar(Hg'*®)  was 
found  to  be  nfqailve.  From  this  and  the  expecteti  lao- 
ttqm  shift,  the  spin  1  -■  3/3  is  indicated.  Thus 
Ar(Hg’®®)  =  -«133.  ±  15.  me, 'sec,  n  ■>  -0.620±  0.002 
mn  where  the  uncertabity  in  B  is  considered.  The  Hg  "•* 
results  support  recent  epical  spectroscopic  findings  o( 
Davis  and  IQeiman. 
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ULTRASONIC  PROPAGATION  IN  SOLID  METHANE,  by 
A.  A.  Thiele,  W.  M.  Whitney,  and  C.  E.  Chase.  [1965] 
I4i).  incl.  diagrs,  (Sponsored  jointly  by  Advanced  Re¬ 
search  Projects  Agency;  and  Air  Force  Office  of  Scientif¬ 
ic  Research,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research  under  DA  36-039-8C-78106) 

Unclassllled 

Published  in  Proc.  Ninth  Internat'l.  Conf.  on  Low  Tem¬ 


perature  Physics,  Columbus,  Onto  (Aug.  31-Sept.  4, 
1964),  ed.  by  J..  G.  Daunt,  O.  O.  Edwards  and  others. 
New  York,  Plenum  Press,  r.  Lf9(Pt..  B):  1122-1125, 
1965.. 

The  results  of  Thomas,  Alpert,  and  Torrey  (Jour,. 
Chem.  Phys.,  v.  18:  1511,  1950)  showing  an  anomalous 
peak  at  20. 4°K  for  the  spin  la  ticc  relaxation  time  T^ 

in  solid  CH^,  were  analyzed  over  the  temperature  re- 

girxi  above  and  below  this  peak  by  Tomita  (Phys.  Rev. , 
V.  89:  429,  1953)  wno  derived  a  relationship  between 
T|  and  the  average  time  spent  by  a  molecule  In  one 

of  its  equivalent  orientations  in  the  lattice  before  it 
flips  to  another..  Near  T^^,  IJ""*  sec.  correspond¬ 

ing  to  a  frequency  spectrum  that  extends  over  a  range 
of  several  megacycles.  This  paper  presents  a  prelimi¬ 
nary  account  of  the  study  of  the  velocity  and  attenuation 
td  sound  in  solid  methane,  at  frequencies  of  this  order 
of  magnitude,  to  obtain  evidence  of  coupling  between  the 
rotational  motions  of  the  molecules  and  the  vibrations 
of  the  lattice.  It  is  shown  that  anomalies  in  both  the 
velocity  and  absorption  do  in  fact  occur  near  the  X- 
point,  and  that  the  relantion  time  characterizing  the 
absorption  is  of  the  same  order  of  magnitude  as  the 
molecular  flipping  time.  However,  the  authors  have 
not  yet  been  successful  in  establishing  a  relatior.ship 
between  their  results  and  those  of  the  NMR  investiga¬ 
tions  of  Thomas  et  al. 
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[Massachusetts  Mental  Health  Center,  Boston] 

PSYCHOLOGICAL  F/.CTCHtS  MAXIMIZING  RESISTANCE 
TO  STRESS:  WITH  SPECIAL  REFERENCE  TO  HYP¬ 
NOSIS,  byM.  T.  Orne.  |1965|(43]p.  Incl.  refs. 
(AF06R-65.1161)  (A F  49(638)728)  AD  621386 

Unclassified 

A  Iso  published  in  The  ^cst  for  SeU-Control,  ed.  by 
S.  'Z.  wausner.;  New  York,  Free  Press,  1965,  p. 
286-328. 

Hypnosis  and  other  psychological  factors  are  considered 
which  maximize  an  individual's  resistance  to  stress, 

A  survey  of  hypnosis  is  presented  reviewing  present 
knowledge  on  hypnotically  Induced  anaesthesia,  physical 
capacity  under  hypnosis,  hypnotically  Induced  amnesia, 
hypP'-tizability,  and  posthypnotic  8ui;ge8tlon.  It  is 
pointed  out  ‘.'mt  hy)>no8is  has  its  major  effect  in  provid¬ 
ing  an  increase  in  nintivatlon.  A  number  of  other  psy¬ 
chological  factors  which  contribute  to  an  individual's 
ability  to  tolerate  stress  are  also  i  istrumental  i'  in¬ 
creasing  inutivatiun,  in  much  the  same  way  as  he  hyp¬ 
notic  Bituatiuii.  The  entire  question  of  which  factors 
contribute  more  to  tne  individual's  ability  to  tolerate 
stress  requires  empirical  clarification. 
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[Massachusetts  Mer.tel  Health  Center,  Boston| 

VISUAL  IMAGERY  PRODUCED  BY  RHYTHMIC  PHOTIC 
STIMULATION  PERSONALITY  CORRELATES  AND 
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PHENOMENOLOGY,  by  S.  J.  Freedman  and  P.  A. 

Marks.  [1965]  [ISjp.  incl.  tables,  refs.  (AFOGR-65- 
0711)  (In  cooperation  with  Tufts  U. ,  Medford,  Mass. ) 
(AF  AF06R-62-11)  AD  615698  Unclassified 

Also  published  in  Brit.  Jour.  Psychol. ,  v.  56:  95- 
Il2,  Feb.  1966, 

This  study  is  concerned  with  relationship  between  de¬ 
scriptions  of  visual  imagery  produced  by  rhythmic  pnotic 
stimulation  and  a  number  of  personality  tests.  Individ¬ 
uals  who  manifested  the  ability  to  suspend  their  gener¬ 
alized  reality-orientation  described  more  imagery; 
imagination  and  suggestability  also  seemed  to  be  im¬ 
portant.  Subjects'  eiqiectations  about  what  they  would 
see  Influenced  their  reports,  although  comprehension  of 
the  experimental  design,  fatigue  and  motivation  were  not 
relevant.  The  correlate  personality  variables  indicate 
a  close  relationship  with  other  types  of  visual  imagery; 
the  phenomenology  fits  a  synthesized  description  of 
sensory  deprivation,  mescaline,  and  hypnagogic  imagery. 
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[Massachusetts  Mental  Health  Center,  Boston] 

SOCIAL  CONTROL  IN  THE  PSYCHOLOGICAL  EXPERI¬ 
MENT:  ANTISOCIAL  BEHAVIOR  AND  HYPNOSIS,  by 
M.  T.  OrneandF.  J.  Evans.  [1965]  [12]p.  incl.  tables, 
refs.  (AFOSR-65-1363)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AF06R-63-88 
and  Human  Ecology  Fund)  AD  622628  Unclassified 

Also  published  in  Jour.  Personality  and  Social  Psychol. , 
V.  U  189-200,  Mar..  1965. 

Rowland  and  Young  found  that  hypnotized  subjects  (Ss) 
were  willing  to  carry  out  such  apparently  antisocial  ac¬ 
tions  as  grasping  a  dangerous  rej^ile,  plunging  their 
hands  into  concentrated  acid,  and  throwing  the  aciu  at 
an  assistant.  However,  only  informal  attempts  were 
made  to  show  that  tne  Ss  perceived  the  acts  as  dangerous, 
or  to  demonstrate  that  the  requested  behavior  exceeded 
the  broad  limits  of  social  control  implicit  in  the  context 
of  a  psychological  experiment.  The  experiment  conducted 
by  Young  was  replicated  exactly,  and  his  results  con¬ 
firmed.  However,  nonhypnotizable  Ss  simulating  hyp¬ 
nosis  to  a  "blind"  E,  and  even  normal,  waking  control 
Ss,  complied  with  the  same  requests.  Ss  invariably  re¬ 
ported  they  were  convinced  the  activities  were  safe  be¬ 
cause  they  were  participating  in  research  conducted  by 
competent,  responsible  scientists.  It  is  concluded  that 
the  tasks  were  perceived  by  Ss  as  being  within  the  limits 
of  legitimate  requests  made  in  an  experimental  context 
The  present  study  does  not  answer  the  question  wheth' 
antisocial  behavior  can  be  elicited  under  hypnosis.  H'  v- 
ever,  it  demonstrates  the  nature  of  control  groups  es¬ 
sential  for  a  valid  test  of  the  antisocial  hypothesis,  and 
illustrates  the  broad  range  of  behavior  legitimized  in  an 
experimental  context.  (Contractor's  abstract) 
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Massachusetts  U. ,  Amherst. 

THE  STUDY  OF  DYNAMIC  BIREFRINGENCE  OF 
POLYMERIC  SOLIDS,  by  R.  S.  Stein.  Final  rept. 

Nov..  1,  1963-Apr.  30,  1965.  June  8,  1965,  Iv.  incl. 
Ulus,  diagrs.  tables,  refs.  (AF06R-65-1335) 

(AF  AFCI6R-63-168)  UncUssHled 

A  new  method  for  measuring  dynamic  birefringence 
has  been  developed  and  applied  to  the  study  of  polymer 
deformation.  This  meth^  consists  of  vlbratii^  a  sam¬ 
ple  at  frequencies  between  0. 001  and  1000  cps,  and 
strain  amplitudes  between  0. 1  and  2%,  and  at  tempera¬ 
tures  between  -80°C  and  ■i'200°C.  Stress,  strain  and 
hirrifrii^ence  are  simultaneously  observed.  From 
these  data  quantities  can  be  obtained  for  characterizing 
the  deformation  mechanism  of  the  polymer.  A  thorough 
study  of  the  dynamic,  mechanical  and  ofitlcal  properties 
of  low  and  nigh  density  polyethylene,  polypropylene, 
polybutene- 1  and  nyIon-6  has  been  made.  Use  of  these 
results  combined  with  those  obtained  through  related 
techniques  presents  a  new  picture  of  the  daformation  of 
crystalline  polymers,  involving  the  rapid  deformation 
of  the  crystalline  superstructure  as  the  sample  is  de¬ 
formed,  followed  by  a  slower  visoelastic  reorientation 
of  the  constituent  crystals.  Six  publications  and  three 
reports  resultii^  from  this  research  are  included. 
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Massachusetts  U. ,  Amherst. 

A  HIGH  SP’  ED  STRETCHING  APPARATUS  FOR  OP¬ 
TICAL  STUDIES  ON  POLYMER  FILMS,  by  P.  F. 
Erhardt,  R.  P.  Fillmore  and  others.  Apr.  25,  1965 
[22]p.  incl.  illus.  diagrs.  refs.  (ONR  Technical  rept. 
no.  81)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  [AF  AF06R-63-168],  Army 
Research  Office  (Durham),  General  Tire  and  Rubber 
Company,  and  Office  of  Naval  Research)  AD  619678 

Unclassified 

The  report  describes  the  design,  calibration  and  opera¬ 
tion  cf  a  pneumo-hydraulic  high  speed  stretching  appa¬ 
ratus  in  which  a  polymer  film  sample  can  be  rapidly 
stretched  from  both  ends.  Provision  is  made  for  the 
concurrent  measurement  of  stress  and  strain.  The 
rise  time  of  the  piston  velocity  is  approximately  4  msec 
and  the  linear  range  covers  85-90%  of  the  piston  travel. 
At  the  maximum  operating  pressure  of  1500  psl,  stretch' 
Ing  rates  in  excess  of  4000  in/mln  are  obtainable.  The 
apparatus  is  equipped  to  take  tow  angle  light  scattering 
photographs  during  rapid  extension  of  the  sample  and 
subsequent  relaxation.  A  continuous  wave  gas  laser  is 
used  as  source  and  a  high  speed  motion  picture  camera 
as  the  detector.  With  appropriate  polarization  of  the 
light  beam  the  system  is  readily  adapted  to  investigate 
birefringence  changes  on  stretching,  using  a  photomul- 
tlpiler  as  the  intensity  detector.  Instructions  for  oper¬ 
ating  the  high  speed  apparatus  are  appended. 
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MasncbuMttc  U. ,  Amherst.. 

(M  TflC  (»1E3{TATION  MECHANISM  OF  CRYSTALUNE 
POLYMERS.  t>7R.  S.  Stein  and  K.  Sasaguri.  [1965] 
(36)p.  incL  diagrs.  (BaundvithUs  AF08R-6S-133S) 
(Spoored  joiidly  by  Air  Force  tiCflce  of  Scientific  Re¬ 
search  under  [AF  AF06R-S3-168],  Atomic  Energy 
Commission,  Office  of  Naval  Research,  and  Petroleum 
Research  Fund)  Unclassified 

The  effect  of  chain  unfolding  or  crystal  rotation  within 
the  qiherulite  is  considered  as  an  approach  to  account 
for  the  variation  of  orientation  functions  with  elongation. 

A  detailed  accounting  of  the  orientation  of  individual  crys¬ 
tal  axes  is  presented.  The  model  successfully  accounts 
for  the  variation  of  bir^ringence  and  crystal  orientation 
functions  with  elongation  which  is  found  experimentally. 


1876 

Massachusetts  V. ,  Amherst.^ 

SOME  OPTICAL  AND  MECHANICAL  PROPERTIES  OF 
POLYVINYL  CHLORIDE,  by  A.  Utsuo.  Jan.  1965  [30lp. 
inel.  diagrs.  tables,  refs.  ([Office  of  Naval  Research] 
Technical  rept.  no.  79)  (Bound  with  its  AF06R-65-1335) 
(Sponsored  Joi.'tly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  AF06R-63-168],  Army  Research 
Office  (Durham),  Office  of  Naval  Research,  and  Petro¬ 
leum  Research  Fund)  AD  464060  Unclassified 

The  photoelastic  properties  of  polyvinyl  chloride  (PVC) 
were  subjected  to  preliminary  investigation  several 
years  ago.  Some  these  measurements  were  repeated 
and  extended  during  the  past  year.  These  measurements 
confirm  previous  observations  and  demonstrate  the  con¬ 
tribution  of  both  dlstortional  and  orientational  contribu¬ 
tions  to  the  birefringence.  They  also  indicate  the  possi¬ 
bility  of  dlchroism  studies  on  partly  decomposed  PVC 
which  will  be  described  in  a  future  report.  Measure¬ 
ments  of  dynamic  birefringence  were  also  conducted  in¬ 
dicating  a  negative  strain-optical  coefficient  at  room 
temperature  consistent  with  a  dominant  dlstortional  con¬ 
tribution. 
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Massachusetts  U, ,  Amherst. 

A  TECHNIQUE  FC«  THE  STUDY  OF  SPHERULITE  DE¬ 
FORMATION:  LIGHT  SCATTERING  MOVIES,  by  P. 
Erhardt  and  R.  S.  Stein.  [1965]  [3]p.  Incl.  Ulus,  diagr. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  AF06R-63-168],  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research) 

Unclassified 

Published  in  Polymer  Ltrs. ,  Pt.  B,  v.  3:  553-555, 

July  196Si 

In  order  to  study  spherulite  deformation,  it  has  been 
found  practical  to  take  a  nearly  continuous  set  of  light 
scattering  photographs  from  a  single  sample  by  using  a 
continuous  wave  gas  laser  as  the  source,  and  a  high 


speed  motion  picture  camera  as  the  detector.  The  po¬ 
larized  beam  from  a  Spectra  Physics  Model  130  CW 
Laser  was  passed  through  a  suitable  cutoff  filter  to 
eliminate  the  blue  fluorescent  light,  and  then  through  a 
pin  hole.  The  sample  was  placed  in  a  rapid  stretching 
device.  A  Polaroid  sheet  analyzer  was  placed  between 
the  sample  and  the  photographic  film.  With  a  camera 
and  a  Model  115  gas  laser  as  source,  good  scattering 
patterns  have  been  obtained  at  camera  speeds  as  high  as 
5400  frames/sec..  Using  the  Model  130  laser,  there 
was  change  in  Hv  scattering  patterns  on  stretching 
medium  density  polyethylene.  The  pattern  becomes  ex¬ 
tended  in  a  direction  perpendicular  to  Uie  stretching  di¬ 
rection  within  a  time  comparable  with  that  required  to 
stretch  the  sample.  The  interpretation,  as  indicated 
•'•'eviously,  is  that  spherulite  deformation  occurs  al¬ 
most  Uistantaneously  as  is  indicated  by  the  change  in 
shape  of  the  scattering  pattern,  whereas  internal  rear¬ 
rangements  responsible  lor  Intensity  changes  occur  over 
a  longer  period  of  time. 
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Massachusetts  U,,  Dept.,  of  Chemistry,  Amherst.. 

A  STUDY  OF  PREFERENTIAL  SOLVATION  UTILIZING 
NUCLEAR  MAGNETIC  RESONANCE,  by  L.  S.  Frankel, 
T.  R.  Stengle,  and  C,  H.  Langford.  [1965]  [2]p.  incl. 
diagr.  Uble.  (AFOSR-66-0059)  (AF  AFOSR-65.212) 
AO  629846  Unclassified 

Also  published  in  Chem,  Common. .  No.  17:  Sept.  8. 

19857  “ 

Two  new  methods  are  reported  for  the  study  of  prefer¬ 
ential  solvation  utilizing:  (1)  the  effect  of  solvents  on 
the  n.  m.  r.  chemical  shift  of  the  solute  and,  (2)  the  ef¬ 
fect  of  a  paramagnetic  solute  on  the  n  m  r  transverse 
relaxation  time  of  nuclei  in  the  solvent  molecules.  The 
interactions  in  both  cases  are  short  range.  The  as¬ 
sumptions  involved  in  this  analysis  receive  strong  sup¬ 
port  from  results  on  acetylacetone  comp'exes.  The 
most  "preferred"  solvents  in  the  list  are  GHCl^  and 
methanol,  the  only  ones  capable  of  hydrogen  bonding. 
Preliminary  temperature-dependence  data  confirm  the 
expectation  that  solvation  is  less  prp'erential  at  higher 
temperature. 
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Massachusetts  U.  Dept,  of  Chemistry,  Amherst. 

THE  OUTER  COORDINATION  SPHERE.  I.  NUCLEAR 
MAGNETIC  RESONANCE  RELAXATION  TIME  EF¬ 
FECTS  PRODUCED  BY  PARAMAGNETIC  IONS  WITH 
NONLABILE  INNER  COORDINAwON  SPHERES,  by 
T.  R.  Stengle  and  C.  H.  Langford.  [1965]  [6]p.  incl. 
diagrs.  refs.  (AFOSR-66-0781)  (AF  AFOSR-63-212) 
AD  633545  Unclassified 

Also  published  in  Jour.,  Phvs.  Chem. ,  v.  69:  3299- 
33o4,  Oct.  1&65.' 

The  effects  of  various  paramagnetic  Cr(IIl)  complexes 
with  well-defined  nonlabile  inner  coordination  spheres 
on  the  transverse  relaxation  times  of  f19  nmr  signals 
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from  F'  :<nd  PF^*  have  been  determined  in  aqfueoue 
solution.  The  eHects  of  the  paramagnetic  ions  on  nuclei 
in  the  second  coordination  sphere  are  seen  to  be  nbntan- 
tial.  The  chemical  evidence  (concentration  dependence, 
structure,  etc. )  suggests  that  a  consistent  interpretation 
of  the  effects  may  be  given  in  terms  of  relative  outer- 
sphere  coordinating  tendencies.  The  interpretation  em¬ 
phasizes  the  importance  of  the  interaction  between  inner- 
sphere  ligands  and  solvent  molecules. 
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Massachusetts  U.  Dept,  of  Chemistry,  Amherst. 

SIMPLIFIED  PURIFICATION  OF  ACETONITRILE  FOR 
ELECTROANALYTICAL  APPLICATIONS,  by  G.  A. 
Forcier  and  J.  W.  Olver.  1965  [2^.  incl.  table. 
(AFOSR-65-2385)  (AF  AFOSR-65- 777)  AD  627937 

Unclassified 

Also  published  in  Anal.  Chem. ,  v..  37;  1447-1448,  Oct. 


Distillation  of  acetonitrile  from  sodium  hydride  follow¬ 
ing  a  short  reflux  period  removes  all  traces  of  acrylo¬ 
nitrile  as  well  as  acidic  impurities  and  water.  If  the 
sodium  hydride  treatment  (basic)  is  followed  by  a  reflux 
and  distillation  over  an  acid  such  as  phosphorus  pen- 
toxide,  sulfuric  acid,  etc. ,  solvent  suitable  for  acid- 
base  work  is  obtained.  Final  distillation  of  the  product 
from  calcium  hydride  ensures  dryness  of  the  solvent. 
Solvent  purified  by  this  method  contained  no  polaro- 
graphically  detectable  traces  of  cither  unsaturated  ni¬ 
triles,  or  bases. 
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Maudsley  Hospital,  London  (Gt.  Brit. ), 

SEXUAL  DIFFERENTIATION  OF  THE  BRAIN  AND  ITS 
EXPERIMENTAL  CONTROL,  by  G.  W.  Harris  and  S. 
Levine.  [1965]  [25]p.  incl.  illus.  diagr.  tables,  refs. 
(AF06R-66-0787)  (AF  61(052)454)  AD  633284 

Unclassified 

Also  published  in  Jour.,  Physiol.  (London),  v.  181; 
579-400,  Nov.  r965. 

Studies  were  made  on  sexual  behavior  and  on  endocrine 
function  in  adult  female  rats  treated  with  testosterone  at 
4  days  of  age,  and  in  adult  male  rats  treated  with  oes- 
tradiol  at  4  days  of  age.  For  comparison  with  these  ani¬ 
mals  other  groups  were  studied— female  rats  injected 
with  oestradlol  at  4  days  of  age,  and  nuile  rats  injected 
with  testosterone  at  4  days  of  age,  or  with  oestradiol  at 
14  days  of  age.  Oil-injected  controls  were  studied  with 
each  group  of  animals.  Neonatal  administration  of 
testosterone  to  4  day  old  female  rats  resulted  in  a  com¬ 
plete  loss  of  female  type  sexual  behavior  when  adult. 

This  was  true  even  if  the  animals  were  ovariectomlzed 
when  adult  and  given  oestrogen-progesterone  replace¬ 
ment  therapy.  However,  if  they  were  ovariectomlzed  and 
given  testosterone  when  adult,  then  a  marked  male  type 
jialtern  of  sexual  behavior  was  observed.  Neonatal 
treatment  of  female  rats  with  oestrogen  resulted  in  a 


slight  disturbance  of  the  norma)  female  pattern  of  be- 
bavitu'.  Neonatal  administratioa  of  oestradiol  to  4  day 
old  male  rats  resulted  in  me  loss  of  male  sexual  be¬ 
havior,  even  after  castration  (iHien  adult)  and  testoste¬ 
rone  replacement  therapy.  Neonatal  administration  of 
testosterone  to  male  rats  did  not  affect  their  normal 
sexual  behavim'  patterns  when  adult. 
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Maudsley  Hospital,  London  (Gt.  Brit. ). 

CONTINUOUS  RECORDING  OF  CHANGES  IN  MEM¬ 
BRANE  POTENTIAL  IN  MAMMALIAN  CEREBRAL 
TISSUES  IN  VITRO;  RECOVERY  AFTER  DEPOLARI¬ 
ZATION  BY  ADDED  SUBSTANCES,  by  L  M.  Gibson 
and  H.  McUwain.  [1965]  [23lp.  incl.  dlagrs.  tables, 
refs.  (AF06R-65-2e39)  (AF  EC,  R-63-1)  AD  628358 

Unclassified 

Also  published  in  Jour,.  Physiol.  (London),  v.  176; 
Bi-285,  Jan.  1965. 

Apparatus  is  described  for  maintaining  slices  of  mam¬ 
malian  cerebral  conex  under  good  metabolic  conditions 
while  continuous  recordings  were  made  of  membrane 
potential,  with  micropipette  electrodes.  The  average 
stable  resting  potential  observed  was  59 1  10  mV  (s.d. ). 
Pot«itial8  recorded  in  media  2. 6  mM  in  calcium  were 
more  stable  than  those  in  media  containing  0. 75  mM 
calcium.  Measured  amounts  of  KCI  in  about  1  ul.  of 
fluid  were  applied  to  the  tissue  surface.  They  diminished 
the  resting  potential,  which  subsequently  recovered. 

The  course  of  this  change  was  comjpared  with  changes  in 
potassium  concentration  near  the  cell  calculated  to  result 
by  diffusion.  Addition  to  the  tissue  surface  of  sodium 
glutamate  in  small  volumes  of  fluid  also  resulted  in  de¬ 
polarization  of  cell  elements,  followed  by  recovery;  a 
similar  comparison  was  made  of  glutamate  concentration 
and  potential  change.  The  sodium,  potassium  and 
chloride  of  the  tissues  were  det  ^rmined  before  and 
after  incubation;  in  some  cases  incubation  media  con¬ 
tained  inulin  and  this  also  was  determined. 


1883 

Max- Planck  Inst.,  ftir  Biologie,  Tubingen  (Gernrj’ny). 

INFORMATION  PROCESSES  IN  BIOLOGICAL  SYSTEMS, 
by  W.  E.  Relclardt.  Final  rept.  Mar.  31,  1965  [6]p. 
incl.  rrfs.  (AFOSR-65-1530)  (AF  EOAR-64-45) 

AD  623803  Unclassified 

A  summary  is  presented  of  the  investigations  conducted 
and  the  results  obtained  in  one  year  under  this  contract. 
Investigations  include:  (1)  Anatomically  and  physiologi¬ 
cally  determined  visual  fields  of  ommatidia  in  the  com¬ 
plex  eye  of  the  fly  musca;  (2)  The  optical  transfer 
properties  of  the  compound  eye  in  drosophila;  (3)  Mo¬ 
tion  percepticxi  of  the  fruitfly  drosophila;  (4)  Human 
pupillary  light  reflex  to  sinusoidally  changing  bright¬ 
ness  densities;  and  (5)  Mechanorcceptors  in  the  cuticle 
of  the  honey  bee. 
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1884 

Max-Planck  Inst.  fUr  Verhaltensphysiologie,  Erling- 
Andecbs  (Germany^. 

ENTRAINMENT  OF  CIRCADIAN  RHYTHMS  BY  SEIT- 
GEBERS,  by  J.  Aschoff.  Final  rept.  July  IP,.  1965  [l]p. 
(AFC6R-65-1564)  (AF  EOAR-64-68)  AD  623809 

Unclassified 

A  summary  is  presented  of  a  study  of  the  diurnal  rhyth> 
micity  of  perch-hopping  in  in  finches  kept  in  artificial 
light-di'rk  cycles.  It  is  found  that  with  ?r  increase  of 
light-time,  the  activity-time  of  the  bird  increases.  The 
phase  angle  difference,  measured  '.'■etween  midpoint  of 
activity-time  and  midpoint  of  the  light-cycle,  lollows 
the  circadian  rule,  becoming  more  positive  with  an  in¬ 
crease  in  light-time.  The  results  are  in  agreement  with 
3  rules  describing  the  activity  cycles  of  wild  birds  in 
the  field  at  different  seasons. 


1885 

Mellon  Inst. ,  Pittsburgh,  Pa. 

HOMOGENEOUS  MOTIONS  OF  INCOMPRESSIBLE  MA¬ 
TERIALS,  byB.  D.  Coleman  and  C.  Truesdell.  [1965] 
[5]p.  (AFOeR-66-2631)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AFOSR-f5- 
728]  and  National  Science  Foundation)  AO  643335 

Unclassified 

Also  published  in  Zeitschr.  Angew..  Math,  und  Mech. , 

v7  45;  547-551,  1985. 

In  a  given  homogeneous  incompressible  simple  material, 
a  homogeneous  motion  is  dynamically  possible  if  and 
only  if  it  IS  circulation-preserving.  Determination  of 
the  stress  for  every  irrotatlonal  homogeneous  motion 
suffices  to  specify  the  constitutive  functional.  (Contrac¬ 
tor's  abstract) 


1886 

Mellon  Inst. ,  Pittsburgh,  Pa. 

WAVES  IN  MATERIALS  WITH  MEMORY.  BI.  THER¬ 
MODYNAMIC  INFLUENCES  ON  THE  GROWTH  AND 
DECAY  OF  ACCELERATION  WAVES,  by  B.  D.  Coleman 
andM.  E.  Gurtin.  [1965]  [33]p.  incl.  refs.  (AFOSR- 
66-2775)  (Sponsored  jointly  by  Advanced  Research 
Projects  Agency;  Air  Force  cilice  of  Scientific  Research 
under  [AF  AFOSR-65-728],  and  National  Science  Founda¬ 
tion)  AD  644573  Unclassified 

Also  publish'-i  in  Arch.  Rational  Mech.  and  Anal.  ,  v..  19' 
JulyTf,  1965., 

A  calculation  was  made  of  the  velocity  of  one-dimensional 
acceleration  waves  in  naterials  with  memory  and  it  is 
shown  how  the  dissipative  effects  of  heat  conduction  and 
Internal  mechanical  damping  affect  the  amplitude  of  such 
waves.  The  basic  constitutive  assumption  is  that  the 
stress  is  determined  by  the  history  of  the  strain  and  the 
history  of  a  thermodynamic  variable,  such  as  the  tem¬ 
perature  or  entropy  density. 


1887 

Mellon  Inst. ,  Pittsburgh,;  Pa. 

WAVES  IN  MATERIALS  WITH  MEMORY.  IV.  THER¬ 
MODYNAMICS  AND  THE  VELOCITY  OF  GENFRAL 
ACCELERATION  WAVES,  by  B.  D,  Coleman  and 
M.  E.  Gurtin.  [19651[22]p.  incl.  refs  (AFOSR-66- 
2777)  (Sponsored  jointly  by  Advanced  Research  Piojects 
Agency,  Air  Force  Office  of  Scientific  Research  under 
[AF  AFOSR-6a-728],  Office  of  Naval  Research,  and 
National  Science  Foundation)  AD  644855 

Unclassified 

Also  published  in  Arch.  Rational  Mech  a.dAn.''.,. 

V.  19:  317-^357^ept.  28,  1965. 

The  classical  theorems  proved  by  Duhem  and  Hadamard 
for  acceleration  waves  in  elastic  matci  lals  are  extended 
to  materials  with  memory.  The  principal  result  is  a 
theorem  to  the  effect  tliat  the  "generalized  stress  rela¬ 
tion”  of  Coleman  implies  that  the  acoustic  tensor  must 
be  symmetric  even  in  a  material  with  memory.  The 
theory  of  the  acoustic  tensor  is  developed  in  detail  for 
homothermal  and  homentropic  acceleration  waves. 


1888 

Mellon  Inst.,  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

RELATIVE  INTENSITIES  OF  LYMAN-BIRGE-HOP- 
FIELD  BANDS  IN  ELECTRON  IMPACT  SPECTRUM  OF 
NITROGEN,  by  E.  N.  Lassettre,  V.,  D.  Meyer,  and 
M.  S.  Longmire.  [1965]  |3)p.  incl.  diagr.  table,  refs. 
(AFOSR-65-1102)  (AF  AFOSR-63-61)  AD  619141 

Unclassified 

Also  fMblished  in  Jour.  Chem.  Phys. ,  v.  42  807-809, 
Jan.  15,  1965.  “ 

The  transition  •*  a  'llg  in  N2  gives  rise  to  the  for- 

blddei  Lyman-Birge-Hopfield  bands  Using  a  new  elec¬ 
tron  spectrometer,  the  transition  has  been  fully  resolved 
and  the  relative  intensities  determined.  A  comparison 
of  electron  impact  excitation  potentials  and  relative  in¬ 
tensities  with  spectroscopic  data  is  made. 


1889 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa., 

ELECTRON-IMPACT  SPECTRA,  by  A.  Skerbele  and 
E.  N.  Lassettre.  Aug.  1964,  7p.  incl.  diagrs.  tables, 
refs,  (AFOSR-65-1103)  (AF  AFOSR-63-61)  AD  620630 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  42-  395-401, 
Jan,  1,  1985. 

Electron-impact  spectra  at  zero  scattering  angle  are 
obtained  for  nitrogen.,  carbon  monoxide,  water,,  am¬ 
monia,  and  benzene.  Vibrational  structure  are  re¬ 
solved  for  the  a  state  in  nitrot;en  and  2-Rydberg 
transitions  in  water  spectra.  The  results  are  compared 
with  ultraviolet  absorption  data.  (Contractor's  abstract) 


< 
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1890 

Mellon  Inst.  iDept.  of  Chemistry]  Pittsburgh,  Ri. 

R'vLATlVE  INTENSITIES  OF  TWO  RYDBERG  TRANSI¬ 
TIONS  IN  THE  ELECTRC»I-IMPACT  SPECTRUM  OF 
WATER,  by  A.  Skirbele,  V.  D.  Meyer,  and  E,  N., 
Lassettre.  |1965]|4]p.  incl,  diagrs.  tables,  refs. 
(AFOSR-65-2175)  (AF  AFOSR-63-61)  AD  627543 

Unclassified 

Also  published  m  Jour  Chem..  Phys. ,  v.,  43:  817-820, 
Aug.  1,  1565^ 

The  electron -impact  spectrum  of  water  i.iS  been  deter¬ 
mined  using  a  higher-resolution  electron  spectrometer. 
The  intensity  distribution  of  5  peaks  in  the  spectrum 
which  belong  to  2  different  Ry<&erg  transitions  has  been 
imestigated  at  zero  scattering  angle  and  electron  kinetic 
energy  of  200  v.  Quantities  proportional  to  the  optical 
oscillator  strengths  for  these  excitations  have  been  com¬ 
pared  with  absorption  coefficienis  from  ultraviolet  spec¬ 
tra.  .’’he  entire  electron-impact  spectrum  in  the  region 
below  [he  first  ionization  potential  shows  good  agreement 
with  ultraviolet  absorption..  (Contractor's  abstract) 


1891 

[Mellon  Inst.  Dept,  of  Chemistry,  Pittsburgh,  Pa.  ] 

GENERAI IZED  OSCILLATOR  STRENGTHS  AND  ELEC¬ 
TRONIC  COLLISION  CROSS  SECTIONS  FOR  NITROGEN 
AT  EXCITATION  ENERGIES  ABOVE  10  EV,  by  S.  M. 
Silverman  and  E.  N.  Lassettre.  [1965]  [lOjp.  incl. 
diagrs.  tables,  refs.  (AFtttR-65-2176)  (Sponsored 
jointly  by  Air  Force  Cambridge  Research  Laboratories; 
and  Air  Force  Office  of  ScientL'  c  Research  under 
AF  AFOSR-63-61)  AD  627564  UncUssified 

Also  published  in  Jour.,  Cnem,.  Phys. ,  v.,  42:  3420- 
3455;  May  15,"l965. 

Collision  cross  sections  and  generalized  oscillator 
strengths  have  been  determinc-d  for  each  ctf  IS  transitions 
in  nitrogen  whose  excitation  energies  lie  In  the  interval 
10  to  83  ev.  Only  the  generalized  oscillator  strengths 
have  been  reported  since  the  collision  cross  sections 
can  be  calculated  from  these.  Incident  kinetic  energy 
was  approximately  500  v  in  each  case.. 


1392 

[Mellon  Inst.-  Dept.-  of  Chemistry,  Pittsburgh,  '"a. ) 

OSCILIJVTOR  STRENGTHS  OF  SEVERAL  PEAKS  IN 
THE  ELECTRON-IMPACT  SPECTRUM  OF  CARBON  DI¬ 
OXIDE.  SPIN-ORBIT  COUPLING,  by  V.;  D.  Meyer  and 
E.  N.  Lassettre.  [1965[[6]p.  mcl.  diagrs.,  tables,  refs. 
(AFOSR-65-2177)  (Sponsored  jointly  by  Air  Force  Cam¬ 
bridge  Research  Laboratories,  and  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-63-61)  AD  627555 

Unclassified 

Also  puM^shed  in  Jour  Chem.  Phys.  v..  42:  3436- 
344T,rMay'r57 1965. 


Electron-impact  spectra  of  CO2  have  been  obtained  at 

incident  kinetic  energies  of  150,  200,  300  and  400  v. 
Oscillator  strengths  of  four  transitiwis  are  calculated 
from  the  spectra  and  compared  with  other  determina¬ 
tions.  Assignment  of  term  symbols  is  discussed. 


1893 

[Mellon  Inst..  Dept,  of  Chemistry,  Pittsburgh,  Pa.  ] 

DETERMINATION  OF  MOLECULAR  EXCITATKW 
POTENTIALS  BY  ELECTRON  IMPACT,  AN  ANOMA¬ 
LY  IN  THE  N2  SPECTRUM,  by  E.  N.  Lassettre,  F.  M. 
Glaser  and  others.  [1965]  [7]p.  incl.  diagrs.  tables, 
refs.  (AFOSR-65-2178)  (Sponsored  Jointly  by  Air 
Force  Cambridge  Research  Laboratories;  and  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-63-61) 

AD  627554  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v,.  42:  3429- 
3435,  May  15,  1965. 

An  improved  monochromator  fe  described  which  pro¬ 
vides  an  electron  beam  sufficiently  homogeneous  in 
energy  so  that  peak  widths  range  from  0. 28  v  at  400-v 
kinetic  energy  to  0. 13  v  at  150-v  kinetic  energy.  Using 
this  device  excitation  potentials  have  been  determined 
for  CO2  and  N2.  The  highest  peak  in  the  spectrum  of 

N2  occurs  at  an  excitation  potential  of  12. 93  v  nhile 

the  most  intense  transition  in  the  ultraviolet  absorption 
spectrum,  according  to  Huffman,  Tanaka,  and  Larrabee, 
occurs  at  12.  74  v.  This  discrepancy  exceeds  the  ex¬ 
perimental  error  in  the  determination  and  indicates  a 
failure  of  the  Born  approximation. 


1894 

Mellon  Inst..  [Dept,  of  Chemistry]  Pittsburgh,  I^. 

SELECTION  RULES  IN  EXCITATION  BY  ELECTRON 
IMPACT,  by  E.  N.  Lassettre.  [1965]  |2]p.  incl.  diagr. 
(AF06R-65-2179)  (AF  AFOSR-63-61)  AD  627542 

Unclassified 

Also  published  in  Jour.  Chem,  Phys. ,  v..  42:  2971- 
5672,  Apr,  IB,  1965. 

The  selection  rules  on  excitation  by  electron  impact 
which  arise  in  first  order  perturbation  theory  (the  Born 
approximation)  are  shown  to  hold  as  well  in  the  second 
order  approximation  if  redundant  terms  (which  will 
largely  be  canceled  in  higher  order  approximations)  are 
discarded. 


1895 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  I^. 

INTENSITY  DISTRIBUTICW  IN  THE  ELECTRON-IM¬ 
PACT  SPECTRUM  OF  CARBON  MONOXIDE  AT  HIGH- 
RESOLUTION  AND  SMALL  SCATTERING  ANGLES,  by 
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V.  D.  Meyer,  A.  Skerbete,  and  E.  N.  Lassettre. 

[1965]  fl2)p.  Incl.  diagrs.  tables,-  rels.  (AFOSR-65- 
2867)  (AF  AFOSR-63-61)  AD  629613  UncUssUied 

An  electron  spectrometer,  which  provides  velocity  se¬ 
lection  before  scattering,  is  described;  and  the  results 
of  a  study  of  relative  intensities  in  the  carbon  monoxide 
spectrum  are  reported.  The  vibrational  levels  of  the 
fourth  positive  band  system  have  been  resolved  and  rela¬ 
tive  intensities  determined  f.'r  the  first  nine.  The  rela¬ 
tive  Intensities  are  compared  with  calculated  Franck- 
Condon  factors.  The  agreement  is  g-ood  at  low  vibra¬ 
tional  quantum  numbers  but  noticeable  discrepancies  are 
found  for  high-vibrational  levels.  The  problem  of  calcu¬ 
lating  relative  oscillator  strengths  from  a  fully  resolved 
spectrum  is  considered  and  applied  to  data  obtained  in 
the  present  research.  Relative  oscillator  strengths  are 
compared  with  those  obtained  previously  from  unresolved 
spectra.  If  the  Born  approximation  is  valid,  then  the 
electron-impact  and  c'lraviolet  absorption  spectra  should 
be  closely  similar.  -*hls  is  actually  observ^  for  most 
of  the  spectrum  but  the  transition  at  12. 79  v  is  an  out¬ 
standing  exception.  The  relative  oscillator  strength  ob¬ 
tained  from  the  electron-impact  spectrum  exceeds  that 
from  the  ultraviolet  absorption  spectrum  by  almost  a 
factor  of  3.  The  reason  for  this  anomaly  is  not  known. 


1896 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa.; 

INTENSITY  DISTRIBUTION  IN  THE  Nj  k(b  *n„)  • 

X*Xg  TRANSITION,  by  V.,  D.  Meyer,  /.  Skerbele,  and 

E.  N.  lassettre.  [1965]  [3jp.  incl.  diagrs.  table,  refs. 
(AFOSR-66-1251)  (AF  AFOSR-63-61)  AD  643471 

Unclassified 

Also  ixiblished  in  Jour.  Chem.  Phys. ,  v.  43:  3769- 
STTl,  Nov.  15,  1965. 

The  electron  impact  spectrum  of  Nj  has  been  studied 
in  the  excitation  energy  range  12. 2  to  13. 6  ev  using 
electrons  with  initial  energy  of  200  v.  Resolution  is 
high  enough  so  that  vibrational  structure  Is  resolved. 
Although  the  electron  impact  spectrum  should  closely 
resemble  the  ultraviolet  absorption  spectrum  (if  the 
Born  approximation  holds)  in  both  peak  position  and  in¬ 
tensity  the  two  actually  differ  in  relative  Intensity  by 
more  than  a  factor  of  20.  The  relative  intensities  ob¬ 
tained  in  electron  impact  are  in  much  better  agreement 
with  theory  tiian  are  the  relative  intensitius  obtained  by 
other  investigators  in  the  absorption  of  ultraviolet  ra¬ 
diation.  This  suggests  that  the  ultraviolet  spectrum  is 
in  error.  Reasons  for  the  discrepancy  are  discussed. 

1897 

Mellon  Inst.  [Dept,  of  Chemi.stry]  Pittsburgh,  Pa.. 

POWER  SERIES  REPRESENTATION  OF  GENERALIZED 
OSCILLATOR  STRENGTHS,  by  E.  N.  Ussettre.  [19651 
[8ip.  incl.  diagrs.  Uble,  refs.  (AF06R-68-1261) 

(AF  AFOSR-63-81)  AD  641449  UncUsslfied 


Also  published  in  Jour.-  Chem.  Phys. ,  v.  43  4479- 

Expansion  of  generalized  oscillator  strengths  in  powers 
of  the  momentum  change  K  (of  the  colli'*  "?  electron) 
generally  leads  to  series  with  finite  radii  of  converg¬ 
ence.  From  a  study  of  singularities  of  the  function  for 
complex  values  of  k  it  Is  possible  to  transform  the  se¬ 
ries  into  one  which  converges  for  all  physically  attain¬ 
able  values  of  K.  The  transformation  depends  on  the 
ionization  potential  and  the  excitation  energy,;  both  of 
which  can  be  determined  experimentally.  The  trans¬ 
formed  series  should  be  useful  in  fitting  experimental 
data  and  in  the  extrapolation  of  oscillator  strengths  It 
is  especially  useful,  however,-  when  applied  to  transi¬ 
tions  for  which  a  few  terms  of  the  series  in  inverse 
powers  of  K  can  be  obtained.  As  an  example  the  l^S  - 

2*S  transition  in  helium  is  treated.  The  mere  determi¬ 
nation  of  the  degree  of  the  first  nonvanishing  term  in 
the  inverse  power  series  is  enough  .o  severely  restrict 
the  form  of  series  and,  in  fact,  to  sum  the  first  6  terms 
These  terms,  which  involve  only  one  adjustable  con-- 
stant,  fit  the  experimental  data  to  within  3.  and  the 
deviation  is  mainly  due  to  experimental  erroi .  (Con¬ 
tractor's  abstract) 

1898 

[Mellon  Inst.  Dept.,  of  Chemistry,  Pittsburgh,,  Pa.  ] 

COLLISION  CROSS-SECTION  STUDY  OF  COj,  by  E.  N. 
Lassettre  and  J.  C.  Shiloff.  [1965]  [12]p.  incl.  diagrs. 
tables,  refs.  (Sponsored  jointly  by  Air  Force  Cam¬ 
bridge  Research  Laboratories;  and  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-63-61) 

Unclassified 

Published  in  Jour.  Chem.  Phys..  v.  43:  560-571.-  *dlv 

TF, '1565. 

Electron-collision  cross-section  determinations,  as  a 
function  of  scattering  angl> for  carbon  dioxide  are  de¬ 
scribed.  A  weak  transition  at  9-V  excitation  energy  is 
of  special  interest.  The  shape  of  the  peak  changes 
markedly  with  angle.  The  theory  of  ihe  effect  is  dis¬ 
cussed  in  general  terms. 


1899 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa.. 

THE  ELECTRON-IMPACT  SPECTRUM  OF  MOLECULAR 
NITROGEN,  by  V.  D.  Meyer  and  E.  N.  Lassettre. 

[19651  [3jp.  Incl.  dUgr.;  (AF  AF06R-63-61) 

Unclassified 

Puyish^jn  Fourth  Internat'l.  Conf  on  Physics  of 
Electronic  and  Atomic  Collisions:  Abstracts  of  Papers, 
Laval  U. ,  Quebec  (Canada)  (Aug.  1-6,  1965),  New  York, 
Science  Bookcrafters,  Inc.  [1965]  p,  397-399. 

The  electron-impact  spectrum  of  molecular  nitrogen 
has  been  studied  using  an  electron  spectrometer  which 
provides  for  electrostatic  velocity  selection  belore  and 
after  scattering  of  an  electron  beam  by  a  gas.  Previ¬ 
ous  results  which  demonstrated  that  the  most  intense 
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peak  (12.  93  v)  in  the  electron-impact  spectrum  does  not 
correspond  to  maximum  absorption  (12. 74  v)  in  the  ul¬ 
traviolet  have  been  confirmed.  At  kinet.c  energies  as 
high  as  400  v,  peaks  at  12. 28  and  11. 86  and  several  peaks 
on  the  low-energy  side  of  the  Lyman-Blrge-Hopfield  band 
system  were  found.  In  the  ultraviolet  region,  absorption 
3  «  -f 

on  the  C  •  y  X  transition  (11. 03  v)  is  observed.  The 

intensity  distribution  within  the  Lyman-Birge-Hopfield 
band  system  was  not  independent  of  the  kinetic  energy 
of  the  exciting  electrons. 


1900 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

ELECTRON-IMPACT  STUDY  OF  THE  VIBRATIC84AL 
INTENSITIES  IN  THE  A' ••  •  XT  *  TRANSITION  OF  CO, 
by  A.  Skerbele,  E.  N.,  Lassettre,  and  V.  D.  Meyer. 
|196bl|2lp.  incl..  table.  (AF  AFOSR-63-61) 

Unclassified 

Published  in  Fourth  Lnternat'l.  Conf.  on  Physics  of 
Electronic  and  Atomic  Collisions;  Abstracts  of  Papers, 
Laval  U.  ,  Ouebec  (Canada)  (Aug.  2-6,  1965),  Ne’"  York, 
Science  Bookcrafters,  Inc.  [1965]  p,  400-401. 

The  A'  •  X' *  transition  in  CO  lias  been  studied  at  the 
electron  kinetic  energy  of  200  v  using  a  high-resoluiion 
electron  spectrometer.  Nine  vibrational  levels  of  this 
transition  have  been  clearly  resolved,  and  relative  peak 
intensities  have  been  determined  for  each  level  at  small 
scattering  angles  (8  =  0,1,  and  2  ).  In  excitation  by 
the  absorption  of  radiation,  the  intensity  distribution 
among  the  vibrational  levels  of  an  electronic  transition 
IS  determined  by  the  Franck-Condon  factor.  The  cross 
section  for  the  excitation  of  a  vibrational  level  is  given 

by  ffy'  -'  "o  1  0  "  ”0  lyiv"  "o  ‘® 

cross  section  for  the  electronic  transition  and  qv,yv"  Is 

the  Franck-Condon  (actor.  If  the  relative  peak  intensity 
determined  from  electron-impact  specti'a  is  related  to 
the  cross  section  for  the  transition,  relative  Fran"k- 
Condon  factors  can  be  calculated  from  the  experimental 
data.  As  the  data  have  been  collected  at  a  fixed  sc.itter- 
ing  angle,  a  correction  is  introduce.!  that  allows  com¬ 
parison  of  relative  intensities  at  the  constant  momentum 
cliange  associated  with  the  scattering  process.  The  cor¬ 
rected  and  averaged  data  are  then  used  to  calculate 
Franck-Condon  factors.  The  results  are  compared  with 
the  calculations  of  Nicholls  (Jour.  C^iant..  Spectra  Radia¬ 
tive  Tninsfer,  v.  2-  433,  1962),  agreement  is  good  at 
low  vibrational  quantum  numbers,  but  the  deviation  in- 
cn.ises  for  v'  greater  than  5. 

1901 

Mellon  In.st.  (Dept,  of  Chemistry)  Pittsburgh,  Pa. 

NUCLEAR  M.4GNETIC  RESONANCE,  by  A.  A. 
liothner-By.  Final  rept.  Mar.  15,  1965,  5p.  (AFOSR- 
65-0579)  (AF  AF06R-63-199)  AD  615438 

Unclassified 


cement  of  computer  programs  which  would  facilitate 
the  process  of  deducing  from  the  raw  spectral  data  the 
magnetic  parameters  characteristic  of  the  compound 
being  examined;  (2)  the  obtaining  of  detailed  information 
on  the  relative  stabilities  of  the  conformers  in  numer¬ 
ous  compounds;  (3)  the  development  of  a  theory  which  is 
of  value  in  estimating  the  value  of  the  coupling  constant 
to  be  expected  for  any  proposed  structure;  and  (4)  a  re¬ 
view  of  data  on  anisotropy  in  the  diamagnetism  of  elec¬ 
trons  in  localized  bonds  or  orbitals  in  various  remote 
parts  of  the  molecule.  A  chronological  bibliography 
of  publications  having  appeared  or  anticipated  is  given. 


1902 

Mellon  Inst.  [Dept.,  of  Chemistry]  Pittsburgh,  Pa. 

DIAMAGNETIC  ANISOTROPV  OF  ELECTRON  GROUPS, 
by  A.  A.  Bothner-By  and  ,1.  A.  Pople.  [1965]  24p. 
incl.  diagrs.  tables,  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
63-199,  and  National  Science  Foundation)  AO  649306 

Unclassified 

Also  published  in  Ann.  Rev.  Phys.  Chem. ,  v.  16:  43- 
66,:  1965. 

A  number  of  direct  measurements  of  the  anisotropy  of 
diamagnetic  susceptibility  (x)  were  made  some  years  ago 
by  crystal  and  magnetic  birefringence  studies  (Cotton- 
Mouton  effect).  Recently,  new  methods  for  measuring 
anisotropies  of  the  shielding  constant  have  become 
available.  As  the  anisotropy  of  x  of  individual  groups 
also  plays  an  important  part  in  predictive  theories  of 
the  shielding  constant,  there  is  now  considerable  gen¬ 
eral  interest  in  this  area.  In  thi.<;  review  a  survey  is 
made  of  the  existing  literature  on  these  aspects  of  ani¬ 
sotropy.  Topics  include;  anisotropy  of  diamagnetic 
susceptibilities;  anisotropies  from  crystal  data;  NMR 
methods  for  determining  mean  shielding;  anisotropic 
shielding;  predictive  theories. 


1903 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa.. 

GEMINAL  AND  VICINAL  PROTON- PROTON  COUPLING 
CeWSTANTS  IN  ORGANIC  COMPOUNDS,  by  A.  A. 
Bothier-By.  [1965]  [122 ]p.  incl.  diagrs.  tables,  refs. 
(AF  AFOSR-63-199)  UncUssified 

Published  in  Advances  in  Magnetic  Resonance,  ed.  by 
J.  S.  Waugh.  New  York,  Academic  Press,  v.  !;•  195- 
316,  1965.. 

This  review  consists  of  a  compilation  of  geminal  and 
vicinal  proton-proton  coupling  constants  selected  from 
values  reported  in  the  literature,  chiefly  in  1962  and 
1963.  Some  values  reported  earlier  are  also  included, 
and  longer-range  couplings  are  included  for  aromatic 
and  heterocyclic  systems. 


Four  results  were  obtained  in  the  investigation  (1)  the 
perfeition  of  niethixts  of  spectral  uiulysis  and  the  devel- 


s  429 


Am  FORCE  SCIENTIFIC  RESEARCH 


1904 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa.- 

NUCLEAR  SPIN  COUPLING  BETWEEN  GEMINAL 
HYDROGEN  ATOMS,  by  J.,  A.  Pople  and  A.  A. 
Bothner-By.  [1965]  [ll]p.  Incl,  diagrs.  tables,  refs. 

(AF  AF06R-S3-199)  UnclassUied 

Published  In  Jcur.  Chem.  Phys. ,  v.  42;  1339-1349, 

Feb.  15,  ld65. 

A  molecular  orbital  theory  of  nuclear  spin  coupling  be¬ 
tween  geminal  hydrogen  atoms  is  developed  and  found 
to  give  a  satisfactory  interpretation  of  substituent  effects 
evident  in  experimental  data.  The  theory  suggests  that 
the  value  of  geminal  coupling  constants  provides  a  means 
of  distinguishing  between  inductive  and  hyperconjugative 
electron  transfer.  A  number  of  geometrical  rules  are 
also  proposed  which  should  ir.ake  these  constants  valua¬ 
ble  in  studies  of  molecular  conformation. 


C5HjFe(CO>2H  in  situ)  with  dimethyl  disulfide,  (2)  ir¬ 
radiation  of  [Cj|H5Fe(CO)2]2  with  dimethyl  disulfide  at 
room  temperature.  Methyl  iodide  reacts  readily  with 
CH3SFe(CO)2C5H5  to  give  yellow  crystalline  ionic 
[C5HgFe(CO)2S(CH3)2]I.  Ethanolic  mercuric  chloride 
reacts  with  CH3SFe(CO)2CgH5  to  form  the  orange  ad¬ 
duct  CH3SFe(CO)2C5H5-  HgClj.  On  pyrolysis  at  70 
CH3SFe(CO)2C5Hg  readily  loses  carbon  monoxide  to 
form  the  previously  reported  dimeric  |CH3SFeCOC5H5l2,, 
for  which  an  Improved  preparation  from  [C5H5Fe(CO)2l2 
and  dimethyl  disulfide  is  also  described.  Treatment  of 
di-t-butyl  disulfide  with  Fe3(CO)j2  of  [C5H5Fe(CO)2l2 

gives  red  ((CHj)3CSFe(CO)3l2  or  brown 
((CHjIjCSFeCOCjHglj,  respectively.,  (Contractor's 
abstract) 


1905 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

THE  PROTON  MAGNETIC  RESONANCE  SPECTRA  OF 
OLEFINS.  IV.  3-FLUOROPROPENES,  by  A.  A. 
Bothner-By,  S.  Castellano,  and  H.  Gilnther.  (1665| 
[4]p.  incl.  dUgr.,  table,  refs.  (AF  AF06R-63-199) 

Unclassified 


1907 

Mellon  Inst.  [Dept.:  of  Chemistry]  Pittsburgh,  Pa. 

CmGANOSULFUR  DERIVATIVES  OF  THE  METAL  CAR¬ 
BONYLS.  vn.  RFAXTIONS  BETWEEN  CHLOROAL- 
KYL  SULFIDES  A.’-  D  METAL  CARBONYL  ANIONS,  by 
R.  B.  King  and  M.  B.  Bisnette.  1965  (8 |p.  incl.  diagrs. 
tables,  refs.  (AFOSR-65-1133)  (AF  AFOSR-64-580) 

AD  621316  Unclassified 


Published  in  Jour.  Amer.,  Chem.  Soc.  ,■  v.  87:  2439-  Also  published  in  Inorg.  Chem. ,  v.,  4-  486-493,  Apr.. 

2442,  June  5,  1965.  1965. 


The  high-resuiutlon  proton  and  fluorine  magnetic  leso- 
nance  spectra  of  allyl  fluoride,  allylidene  fluoride,  and 
3, 3,  3-trlfluoropropene- 1  have  been  obtained  at  35  and 
-50°  and  have  been  analyzed  in  terms  of  chemical  shifts 
and  coupling  constants,  using  a  least-squares  method. 
The  temperature-sensitive  Coupling  consunts  in  allyl 
fluoride  and  allylidene  fluoride  indicate  that  the  thermo¬ 
dynamically  more  stable  rotamei  Is  in  each  case  the 
symmetrical  one.  The  coupling  constants  in  3,  3,3- 
trlfluoropropene  are  at  most  only  slightly  temperature 
dependent..  Information  on  the  relative  signs  ol  the  vari¬ 
ous  coupling  constants  is  given  by  the  spectral  analysis. 


1906 

Mellon  Inst.  [Dept,  at  Chemistry]  Pittsburgh,  Pa. 

QRGANOSULFUR  DERIVATIVES  OF  THE  METAL  CAR¬ 
BONYLS.  /I.  MONOMERIC  CH3SFe(CO)2C5H5  AND  RE¬ 
LATED  CeSdPOUNDS,  by  R.  B.  King  and  M.  B. 

Bisnette.  1965  [4]p.  incl.  diagrs.  table,  refs.  (AF06R- 
65-1132)  (AF  AF06R-64-580)  AD  620476 

Unclassified 

Also  published  in  Inorg.  Chem. ,  v.  4:  482-485,  Apr 

Brown  monomeric  CH3SFe(CO)2CjHj  has  been  obtaUied 
by  the  following  2  methods,  (1)  Treatment  of  a  cold  mix¬ 
ture  of  NaFe(CO)2C5H5  and  (CH3)3CClu.  e. ,, 


Treatment  cJ  NaMo(CO)3C5H5  with  chlorometh  ;1  methyl 
sulfide  at  room  temperature  gives  the  yellow  c  •■•jtalllne 
tricarbonyl  (7-CH3SCH2Mo(CO)3C5H5.  Upon  heating  or 

ultraviolet  irradiation  this  tricarbonyl  is  converted  to  a 
yellow-orange  crystalline  dlcarbonyl  ••- 
CH3SCH2Mo(CO)2CjHj,  with  the  CH3SCH2  group  bonded 
to  the  metal  atom  both  by  metal-carbon  and  yellow  liquid 
"-CH3SCH2Mn(CO),j  may  be  obtained  from  chloromethyl 
methyl  sulfide  and  NaW(CO)3C5Hj  or  NaMn(CO)5  re¬ 
spectively,  at  65-85  Treatment  ol  NaFe(CO)2C5H5 

with  chloromethyl  methyl  suUide  at  room  temperature 
gives  brown  liquid  <?'-CH3SCH2Fe(CO)2C5Hg  Treat¬ 
ment  of  N.. .  e(CO)2C3Hj  with  2-chloroethyl  methyl  sul¬ 
fide  gives  yellow-brown  liquid  CH3SCH2CH2Fe(CO)2C5 
Hj.  Irradiation  ol  this  compound  in  benzene  solution 
gives  the  red  crystalline  isomeric  acyl  cumpmind 
CH3SCH2CH2COFeCOC5H5  as  well  as  the  known  com¬ 
pounds  iCH3SFeCOC5H5i2,  CH3SFe(CO)2CjHg,,  and 
ICgH^FefCOjI,.  Treatment  of  NaMn(C)5  with  2- 

chloroethyl  methyl  sulfide  in  boiling  tetrahydrufuran 
gives  the  yellow  crystalline  acyl  com.pound 
CH3SCH2CH2COMn(CO)^.  The  structures  of  the  new 

compounds  are  discussed.  (Contractor's  abstract) 
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1908 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

REACTIONS  OF  ALKALI  METAL  DERIVATIVES  OF 
METAL  CARBONYLS.  VI.  SOME  REACTIONS  OF  ' 
ANIONS  PREPARED  FROM  INDENYLMOLYBDENUM 
TRICARBONYL  DIMER  AND  AZULENEDIMOLYBDENUM 
HEXACARBONYL,  by  R.  B.  King  and  M.  B.  Bisnette. 
1965  [7]p.  incl.  diagrs,  tables,  refs.  (AFOSR'65- 
1134)  (AF  AFOSR-64-580)  AD  622904  Unclassified 

Also  published  in  Inorg.  Chem. ,  v.  4-  475-481,  Apr.; 
1965: 

Indenylmolybdenum  tricarboiiyl  dimer,  [CgH,jMo(CO)3]2, 

IS  reduced  by  sodium  amalgam  in  tetraliydrofuran  to  gUe 
a  brown  solution  containing  the  [CgH^MoCCOj]'  anion. 
This  solution  reacts  with  methyl  iodide  to  form  the  ex¬ 
pected  yellow-orange  tricarbonyl  CHjMoCCOjjCgHp^. 

However,,  allyl  chloride  and  chloromethyl  methyl  sulfide 
react  with  the  [CgH,jMo(CO)jr  anion  in  tetraliydrofuran 

solution  at  room  temperature  to  form  the  yellow  dicar¬ 
bonyls  •-C3H5Mo(CO)2  CgH^  and  •  -CHjSCHjMoCCOjj 
CgH^,  respectively,  in  unusually  facile  decarbonylation 
reactions.  Treatment  of  [CgH.jMo(CO)2]2  with  iodine  In 
dichlorometliane  solution  gives  a  brown  dicarbonyl  iodide 
CgH2Mo(CO)2l  rather  than  the  expected  tricarbonyl 
iodide.  Azulenedimolybdenum  hexacarbonyl, 
CioHgMo2(CO)g,  reacts  with  sodium  amalgam  in  '.etra- 

hydrofuran  to  give  a  yellow-brown  solution  which  gives 
yellow  dimeric  jC  jQHgMo(CO)gCH2  jg  on  treatment  with 

methyl  iodide.  (Contractor's  abstract) 


1909 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

SOME  OCTAMETHYLOXAMIDINIUM  SALTS  OF  METAL 
CARBONYL  ANIONS,  by  R.  B.  King.  1965  (3]p.  incl. 
diagr.  tables,  refs.  (AFOSR-65-2390)  |AF  AFOSR-64- 
580]  AD  626522  Unclassified 

Also  published  m  Inorg.  Chem.,  v.  4.  1518-1520, 

octr  rsBs: 

This  paper  describes  reactions  between  tetrakis(di- 
niethylamino)-ethylene  and  various  metal  carbonyl  de¬ 
rivatives.  New  (xttamethyloxamidinium  salts  of  metal 
carbonyl  anions  arc  thus  formed.  The  Infrared  spectra 
of  the  salts  were  obtained  and  their  chemical  properties 
were  investigated. 


1910 

Mellon  Inst.,  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

METHOXYCARBONYL  DERIVATIVES  OF  THE  CYCLO- 
PENTADIENYL  METAL  CARBONYLS,  by  R  B..  King 
M.  B.  Bisnette,,  and  A.  Fronzaglia.  [1965]  |2]p.  incl. 


M.  B.  Bisnette,  and  A.  Fronzaglia.  [1965]  [2]p.  incl., 
diagrs.  (AFOSR-66-0314)  (AF  AFOSR-64-580) 

AD  629804  Unclassified 

Also  published  in  Jour.  Organometal.  Chem. ,  v.,  i: 
256-2S7rSepl.,  1965. 

A  report  is  given  on  the  preparation  of  methoxycarbonyl 
derivatives  of  the  cyclopentadicnylmetal  carbonyls  of 
iron  and  manganese  and  on  preliminary  studies  of  their 
chemical  properties. 


1911 

Mellon  Inst.  [Dept.,  of  Chemistry]  Pittsburgh,  Ba., 

NEW  OLEFINIC  AND  ACETYLENIC  COMPLEXES  OF 
TUNGSTEN,  by  R.  B.  King  and  A.  Fronzaglia.  [1965] 
[2]p.  incl.  table,  refs.  (AFOSR-66-0315)  [AF  AF06R- 
64-580]  AD  629809  UncIassUied 

Also  published  in  Chem.  Commun. ,  No.  21;‘  548-540, 

Nov.,  16,  1965. 

Tris(acetonitrile)tricarbonyl  tungsten  has  been  found  to 
bean  excellent  intermediate  for  the  preparation  of  ole¬ 
fin  complexes  of  tungsten  carbonyl.  (MeCN)jW(CO)2 

(0. 003M)  in  SO  ml  hexane  reacts  readily  with  cyclic  ole¬ 
fins  (2-3  ml)  containing  at  least  3  double  bonds.  The 
color,  melting  point,  and  yield  of  6  olefin  complexes 
obtained  from  different  olefms  are  given.  Treatment  of 
(MeCN)jW(CO)j  with  hexafluorobut-2-yne  gave 

®*Pected  product.. 


1912 

Mellon  Inst.;  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

ORGANOSULFUR  DERIVATIVES  OF  THE  METAL  CAR¬ 
BONYLS.  VIII.  NEW  .\SPECTS  OF  THE  CHEMISTRY 
OF  METHYLTHIO  DERIVATIVES  OF  IRON  CARBONYL, 
by  R.,  B.  King  and  M.  B.  Bisnette.  1965  [3]p.  incl. 
diagrs.  refs.  (AFOSR-66-0321)  (AF  AFOSR-64-580) 
AD  629810  Unclassified 

Also  [wbUshed  in  Inorg.  Chem.,  v.,  4;  1663-1665, 

Nov.  1965. 

The  methylthio  iron  carbonyl  (CH3S-Fe(C03)2{I)  was 

synthesized  with  60%  yield  by  heating  pentacarbonyl 
iron  with  dimethyl  disulfide  (11)  in  the  presence  of  CO 
under  pressure.  In  the  absence  of  CO,  the  polymeric 
(CHj-S-Fe  (00)3)0  was  the  major  reactant  pro^ct.  I 

reacts  with  excess  II  at  atmospheric  pressure  to  form 
an  unlndentified  pyrophoric  solid,  with  bicyclo  [2. 2. 1] 
heptadiene'2, 5  to  form  (0113-6)2- Fe,j(CO)^-C2Hg,  with 

cyclooctatetraerie  to  form  small  amounts  erf  CgHg-Fe 

(COJg;  and  with  bromine  or  iodine  to  form  complex  mis- 

tures.  The  ultraviolet  spectra  of  a  number  (rf  [RSFe 
(00)3 ]2  compounds  are  reported. 
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1913 

Miami  U.  [Dept.,  d  Mathematics]  Coral  Gables,  Fla. 

A  PROPERTY  OF  ALGEBRAIC  HOMOGENEITY  FOR 
LINEAR  FUNCTION-SPACES,  by  A.  Sobczyk.  [1965] 

4p.  (AF  49(638/1055)  Unclassified 

Published  in  Amer.  Math.  Monthly,  v.  72;  28-31, 

Jan.  ld&5. 

Let  T  be  a  nonvoid  set,  n  a  positive  integer,  and  N(T)  an 
n-dimensional  linear  space  of  real- valued  functions  on 
T.  Then  T  contains  n  points  tj, . . . ,  t^^  such  that  for  every 

real  sequence  (oj,  ••■.«„)  there  is  a  *  <  N(T)  such 
that  *(L)  =  aiy  Comments  about  completely  regular 
topologies  on  T  are  also  made..  (Math.  Rev.  abstract) 


1914 

Miami  U.  [Dept,  of  Mathematics]  Coral  Gables,  Fla.. 

RANK-SETS  AND  RANK-SPACES  IN  LINEAR  FUNCTION- 
SPACES,  by  A.  Sobczyk.  [1965]  [4]p.  (AF  49(638)1055) 

Unclassified 

Published  in  Amer,.  Math.  Monthly,  v.  72:  31-34,  Jan. 

IMJ. 

Let  S  be  a  set  containing  at  least  2  points  and  D(S)  a 
linear  spa<  e  of  real-valued  functions  on  S.  For  BCS, 
consider  the  following  2  properties'  (1)  the  only  function 
In  D(S)  vanishing  on  B  is  0;  (2)  there  is  a  minimal  linear 
subspace  K  of  D(S)  such  that  for  all  f  <  D(S),  there  is  a 
g  f  K  such  that  f(x)  =  g(x)  for  all  x  e  B.  A  typical  theo¬ 
rem;  Property  (1)  and  property  (2)  with  K  -  D(S)  are 
equivalent..  A  number  of  like  results  are  also  obuincd. 
(Math.  Rev.,  abstract) 


1915 

Miami  U..  [Dept.,  of  Mathematics]  Coral  Gables,  Fla.. 

BROWN’S  METHOD  OF  EXTENDING  FIXED  POINT 
THEOREMS,  by  J.  D.  McKnignt,  Jr.  [1965]  [4]p. 
(AFOSR-65-1024)  (AF  49(638)1215)  AD  61843 

Unclassified 

Also  published  in  Amer.  Matn.  Monthly,  v.  72  152- 
155,  Feb.  1965. 

Two  theorems  were  previously  presented  by  A,  B. 

Brown  to  extend  the  Brouwer  fixed  point  theorem.  In 
this  paper  some  of  tne  essential  ingredients  of  Brown's 
proofs  are  displayed  by  a  sequence  of  simple  proposi¬ 
tions,  and  tlie  technique  used  by  Brown  is  illustrated  by 
a  larger  class  of  concrete  examples.  For  the  latter,. 

2  tiieorems  of  the  well-known  type  and  1  lemma  of  the 
classroom  type  are  used.  Finally  a  distinction  is  made 
between  compact  absolute  retracts  .ind  absolute  extensors 
for  a  class  K  of  spaces. 


1916 

Miami  U.  ]Dept.  of  Mathematics]  Coral  Gables,;  Fla 

CONVERGENCE  Of  COMPLEX  LAGRANGE  INTERPO¬ 
LATION  POLYNOMIALS  ON  THE  LOCUS  OF  THE  IN¬ 
TERPOLATION  POINTS,  by  J.  H.  Curtiss.  [1965] 

[18lp.  incl.  refs.,  (AFOSR-65-2355)  (AF  AFOSR-63- 
358)  AD  629626  Unclassified 

Also  pubhshed  in  Duke  Math  Jour. ,;  v.  32  107-204,; 
June  lS65. 

This  paper  studies  certain  convergence  properties  of 
L|j(f,z)  for  z  on  C,.  wnere  C  is  a  simple  closed  curve  in 

tne  complex  z-plane  f  is  a  continuous  function  from  C 
to  tne  complex  numbers,  and  L,,(f,z)  is  the  polynomial 

of  degree  at  most  n  found  by  interpoLition  to  f  at  the 
points  S|^  (Sj^  =  Zj^Q,  ,  ,Z|,|,'  denotes  for  each 

positive  integer  n  a  set  of  n  +  1  distinct  points  on  C). 

In  particular,  2  theorems  are  proven.  The  basis  of 
analysis  for  both  theorems  is  a  set  of  theorems  of  Rie-' 
mann-Lebesgue  type  for  certain  "Taylor- Lagiange  coef¬ 
ficients"  which  appear  in  tne  circle  case.  In  the  gen¬ 
eral  case,  the  study  involves  the  replacement  of  L„ 

after  the  mapping  given  by  z  =  o(a:)  by  certain  asymp¬ 
totically  equivalent  but  simpler  functions  which  seem 
to  be  of  some  interest  for  themselves  alone.  The  Faber 
polynomials  play  a  significant  role  in  the  reduction  of 
the  problem. ' 


1917 

Miami  U.  [Dept,  of  Physics  ]  Coral  Gables,  Fla., 

A  NON-TECHNICAL  REPORT  ON  THE  SECOND  CORAL 
GABLES  CONFERENCE  ON  SYMMETRY  PRINCIPLES 
AT  HIGH  ENERGY,  Jan.  20-22,  1965,  by  B.  Kursunoglu. 
[1965]  [ll]p.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-65-823,  Atomic 
Energy  Commission,  National  Aeronautics  and  Space 
Administration,  and  National  Science  Foundation) 

Unclassified 

This  nontechnical  report  on  the  second  conference  on 
symmetry  principles  at  high  energy  first  presents  a  brief 
background  of  the  unitary  symmetry  concept  up  to  the 
time  of  the  first  conference  when  an  attempt  was  made 
to  unite  the  unitary  and  Einsteinian  symmetry  theories 
of  the  features  of  particles.  Before  the  second  confer¬ 
ence,  the  mathematical  SUj  was  doubled  into  SUg,.  but 

was  not  quite  in  accord  with  the  requirements  of  the 
special  theory  of  relativity.  At  the  second  conference,, 
the  new  symmetry  group  U(12)  was  introduced.  The 
author  briefly  discusses  the  contributions  of  the  various 
speakers  and  presents  the  theoretict  1  and  experimental 
appraiches  in  the  research. 

1918 

Miami  U.  [Dept,  of  Physics]  Coral  Gables,  Fla. 
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Gables,  Fla.  (Jan.  20-22,  1965),  ed.  by  B.  B 
Kursunollu,  A.  Perlmutter,  and  I.  Sakmar.  San  Fran¬ 
cisco,  W.  H.  Freeman  and  Co. ,  1965,  438p.  incl. 
dagrs.  tables,  refs.  (AFOSR-65-1555)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  AFOSR-65-823],  Atomic  Energy  Commission, 
National  Aeronautics  and  Space  Administration,  and 
National  Science  Foundation)  Unclassified 

Nmeteen  papers  from  the  conference  are  presented.  A 
major  part  of  the  discussion  concerns  the  extension  and 
development  of  the  proposal  that  SU(6)  be  accepted  as  a 
possible  symmetry  group  of  hadrons.  Other  symmetry 
groups  such  as  SU(3),  U(6),  and  U(12)  are  considered. 
Higher  symmetry  greups  are  discussed  as  'veil  as  strong 
interaction  symmetries,  multiparticle  resonance  decays, 
internal  symmetries,  the  Lorentr.  group,  non-compact 
groups,  symmetries  in  the  booistrap  program,  high  en¬ 
ergy  scattering,  the  Poincare  group,  field  theory,  weak 
interactions,  and  PC  violation.  Such  problems  are  the 
extension  of  SU(6)  symmetry  to  relativistic  quantum 
theory  are  examined. 


1919 

Miami  U.  (Dept.,  of  Physics)  Coral  Gables,  Fla., 

INJECTION  AND  TRAPPING  OF  PLASMA  VORTEX 
STRUCTURES  (Abstract),  by  D.  R.  WeT.  .  [1965]  [l]p. 
(Bound  with  AF06R-65-1266;  AD  622527)  (AF  AF06R- 
65-844)  Unclassified 

Presented  at  Eighth  AFOfiR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles 
Calif. ,  Apr.  29-30,  1965. 

Injection  of  high  density  plasma  into  a  magnetic  mirror 
has  been  accomplished  by  generating  plasma  vortex 
structures.  The  structures  move  from  the  peak  field 
region  under  the  mirror  coils  toward  the  center  of  the 
mirror  and  collide.  Trapped  magnetic  fields  in  the 
structures  produce  a  field  reversal  at  the  center  of  the 
mirror..  Plasma  is  trapped  inside  the  mirror  for  times 
of  the  order  of  msec.  The  ion  temperature  is  of  the 
order  of  100  ev.  Plasma  volume  Is  approximately  1000 
cc.  Confining  field  is  10  kgauss  with  a  mirror  ratio  oi 
1.  2.  The  vortex  structures  are  generated  by  conical 
theta-pinch  coils  placed  in  the  peak  field  regions  of  the 
mirror.  Two  separate  experiments  will  be  discussed. 

In  the  first  of  these,  the  guns  were  fired  with  argon  at  a 
static  pressure  of  200  microns  filling  the  vacuum  cham¬ 
ber.  The  plasmoids  moved  through  a  cold  neutral  back¬ 
ground  gas  In  the  second  series  of  experiments  the 
backgnxind  pressure  was  3  x  Id'®  torr  and  the  cold  gas 
was  injected  into  the  vacuum  system  by  means  of  a  pulse 
gas  valve. 

1920 

Miami  U  Dejit  of  Physics,  Coral  Gables,  Fla. 

MAGNErOFLUIDDYNAMIC’ VORTICES  CREATION  AND 
INTERACTION,  by  R  Benach  11965|6Ip.  (AF06R- 

65-2088)  (Spon.sored  jointly  '■y  Air  force  Office  of  Sci-- 
entilic  Research  under  Af  AF06R-65-844  and  Atomic 
Energy  Commission)  AD  617783  Unclassified 


Also  published  in  Plasma  Phys.  Bull. ,  v.  5.  1-61, 

June  1965. 

An  investigation  is  made  of  the  creation  and  interaction 
of  magnetofluiddynamtc  vortex  structures.  The  case  is 
considered  of  axially  symmetric  and  colinear  flow  in  a 
incompressible  fluid,  and  the  vorticity  creation  terms 
are  explicitly  secured.  Both  the  2-dimensional  and  3- 
dimensional  cases  are  considered  and  a  physical  in¬ 
terpretation  is  given  for  the  interaction  of  a  corotating 
and  a  contrarotating  vortex  ring  of  the  same  dimensions. 


1921 

(Michigan  State  U,  Dept.,  of  Physics  and  Astronomy, 

East  Lansing] 

TRANSPORT  PROPERTIES  OF  SOLIDS,  by  (F.,  J. 

Platt).  Final  technical  rept.  Feb.  28,  1965,  4p. 
(AI06R-65- 1596)  (AF  49(638)70)  AD  623337 

Unclassified 

A  review  is  presented  of  research  on  the  transport  prop¬ 
erties  of  solids;  specifically  calculations  on  resistivity, 
thermoelectric  power,  and  related  properties  of  metals 
and  dilutealloys;andalso  calculations  on  the  properties  of 
electrons  m  semiconductors.  The  residual  resistivity  of 
noble  metalalloysandtheresistivity  of  thin  metallic  wires 
are  studied,  as  well  as  the  effect  of  the  distortion  of  the 
Fermi  surface  on  the  magnetic  susceptibility  of  metals. 
Also  considered  are  the  thermoelectric  power  of  pure 
metals  at  low  temperatures  and  In  strong  magnetic 
fields,  the  transport  properties  of  dilute  alloys,  and 
field  emission  from  a  metal  in  a  strong  magnetic  field.. 


1922 

Michigan  State  U.  [Dept,  of  Physics  and  Astronomy] 

East  Lansing. 

LOCALIZED  LATTICE  VIBRATION  MODES  DUE  TO 
SUBSTITUTIONAL  MASS  DEFECTS  IN  SODIUM  IODIDE, 
by  S.  S.  Jaswal.  [1965]  [2]p.  incl.  dlagrs.  (AF06R- 
65-0779)  lAF  AFOSR-62-37]  AD  616058 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  137-  A302-A303, 

jis.  5;  196?. — 

Frequencies  for  local  modes  due  to  inass  defects  In  Nal 
are  computed  on  the  deformation-uijxile  model  for  the 
perfect  lattice..  In  this  crystal,  local  modes  occur  with¬ 
in  the  gap  between  the  optical  and  acoustic  branches  of 
the  frequency  spectrum,  as  well  as  above  the  optical 
branches.  Frequencies  are  computed  for  Impurity  ions 
of  both  signs,,  and  of  masses  both  greater  and  less  than 
that  of  the  host  ions.  (Contractor's  abstract) 


1923 

Michigan  State  U.  (Dept,  of  Physics  and  Astronomy] 

East  Lansing. 

APPLICABILITY  OF  THE  LORENTZ  MODEL  TO  THE 
ABSORPTION  OF  INFRARED  RADIATION  BY  LITHIUM 
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FLUORIDE  (Abstract),  by  C.  M.  Randal!,  R.  M.  Fuller, 
and  D.  J.  Montgomery.  [1065]  [l]p.  (Sponsored  jointly 
by  Advanced  Research  Projects  Agency;  and  Air  Force 
Office  of  Scientific  Research  under  [AF  AFOSR-62-37]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.-  Phys.  Soc. ,  Series  U,  v.  10: 
129,  Jan.  1965. 

Transmission  spectra  of  thin  films  of  lithium  fluoride 
with  controlled  isotopic  composition  for  the  lithium  were 
obtained  for  a  number  of  temperatures  between  50°  and 
300°K.  These  films  were  formed  by  evaporation  in  high 
vacuum  on  substrates  of  high-density  polyethylene.  With 
the  aid  of  a  CDC  3600  high-speed  digital  computer,  the 
dispersion  frequency  Ug,  and  reduced  damping  constant 

y/tOg,  as  well  as  the  thickness  of  the  film  were  obtained 
from  the  experimental  curves  by  means  of  a  least- 
squareo-fitting  procedure.  The  dependence  of  the  result- 
li^  parameters  are  then  compared  with  the  predictions 
of  simple  theory.  The  agreement  obtained  indicates  both 
the  suitability  of  the  least-squares-fltting  procedure 
and  that  the  Lorentz  oscillator  with  constant  dampmg  is 
a  suitable  model  for  limited  portions  of  the  spectrum 
near  the  dispersion  frequency,  though,  of  course,  more- 
realistic  models  indicate  a  frequency-depe..jent  imping. 


1924 

Michigan  State  U.  Dept,  of  Physics  and  Astronomy, 

Bast  Lansing. 

MAGNETIC  TRANSITIONS  IN  ^((NHjjjlgBrj,  by  H., 

Forstat,  N.  D.  Love,  and  J.  McElearney.  [I965|[S]p. 
incl.  diagrs.  Ubles.  (AFCI6R-6S-1962)  (AF  AF06R-63- 
430)  AD  62650.  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  43.  1628- 
1690,  Sept.  1,  1965. 

Heat-capacity  measurements  have  been  made  on  single 
crystals  of  Nl[(NH,)  CS]  Br  in  the  temperature  range 
I  2  6  2 

1. 3°  -  17. 4°K.  Two  I-type  ano.Tialles  were  observed  at 
1. 96°  and  2. 25°K  and  are  associated  with  paramagnetic- 
antlferromagnetic  transitions.  The  total  entropy  change 
associated  with  these  transitions  is  2. 24  cal/raol  deg  and 
differs  by  approximately  2%  from  the  expected  value  of 
R  log  (2S  -t-  1),  where  S  -  1  lor  the  Ni'*"*’  ion.  Approxi¬ 
mately  78%  of  this  total  entropy  change  occurs  above 
2, 25*K.  A  calculation  based  on  the  simple  molecular 
field  theory  provided  an  estimate  of  the  exchange  Integral 
as  well  as  the  temperature  dependence  of  the  sublattice 
magnetization.  These  are  compared  with  the  results  from 
the  magnetic  susceptibility  and  nuclear  magnetic 
resonance.  (Contractor's  abstract) 


1925 

Michigan  State  U.  Dept.,  of  Physics  and  Astronomy, 

East  Lansing. 

SPECIFIC  HEAT  OF  Fe3(P04)2-  SH^O,  by  H.  Forstat, 

N.  D.  Love,  and  J.  McElearney.  [1965]  [3]p,  incl. 
diagrs.  (AF06R-65-2572)  (AF  AFOSR-63-430) 

AD  628742  Unclassified 

Presented  at  meeting  of  the  Amer.,  Phys.  Soc. , 

New  York,  Jan.  27-3C,  1965. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Sbries  II, 
V.,  15:  32,  Jan.,  J7,  1965. 

Alsu  published  in  Phys.  Rev.,  v.  139:  A1246-A1248, 

Aug.  16,  1965. 

Specific-heat  measurements  have  been  made  on  a  single 
crystal  of  Fe3(PO,j)2  •  BH^O  in  the  temperature  range 

1. 8-25°K.  Two  X-type  anomalies  were  observed  at 
9.60°  and  12. 40' K  and  are  associated  with  paramag- 
netic-antiferromagnetic  transitions.  The  6  iron  ions 
per  unit  cell  are  not  equivalent,  giving  rise  to  a  two- 
step  antiferromagnetic  transition  as  observed  In  the  2 
anomalies,  and  mdicating  a  ratio  of  2  for  the  entropy 
changes  associated  with  the  2  sets  of  nonequivalent  ions. 
The  total  entropy  change  associated  with  these  transi¬ 
tions  is  9.  58  cal/ mole  deg,  which  differs  by  1%  from  3R 
ln(2S  t  1),  where  S  =  2  for  Fe*'*',  with  approximately 
27%  of  this  entropy  gained  above  12. 40°K.  By  using  the 
simple  molecular-field  theory,  an  estimate  of  the  mag¬ 
nitude  of  the  exchange  integral  was  obtained  as  well  as 
the  temperature  dependence  of  the  sublattice  magnetiza¬ 
tion.  (Contractor's  abstract) 


1926 

Michigan  State  U..  Dept,  of  Physics  [and  Astronomy] 

East  Lansing. 

MAGNETIC  AND  CALORIC  PROPERTIES  OF  KjMoCIg, 

by  P..  A.  van  Dalen,  H.  M.  Gijsman  and  others.  [1965] 
[4)p.  incl.  diigrs.  (AF06R-66-1632)  [AFAF06R-63- 
430]  AD  641549  Unclassified 

Also  published  in  Proc.  Ninth  Internat'l.  Conf.  on  Low 
Temperature  Physics,  Columbus,  Ohio  (Aug.  31-Sept. 

4,  1964),  ed.  by  J.  G.  Daunt,  D.  O.  Edwards  and 
others.  New  York,  Plenum  Press,  v..  LT9(Pt.  B):  888- 
891,  1965. 

The  susceptibility  of  powdered  KgMoCIg  has  been  meas¬ 
ured  in  the  temperature  range  of  1'  -  300  K.  The  salt 
was  commercially  obtained  and  had  a  purity  of  about 
98%.  Calorimetric  experiments  were  made  on  a  sample 
of  the  same  origin.  Above  15°K,  the  susceptibility  fol¬ 
lows  a  Curie-Weiss  law  x  =  ~  "'ilh  S  - 

3k(T  -  0) 

3/2,  g  =  1.87,  and  9  =  -5“K,  the  magnetic  moment  of 
the  Mo®*  ion  being  3. 61  Bohr  magnetons.  The  experi¬ 
ments  were  made  at  8  different  temperatures  between 
15”K  and  room  temperature.  The  g-value  of  the  salt, 
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obtauied  from  resonance  experiments  at  room  tempera¬ 
ture,  was  found  to  be  1. 92.  The  specific  heat  vs  tem¬ 
perature  curve  gives  some  more  information  about  the 
complicated  behavior  of  the  material  in  the  temperature 
range  of  4°-10°K. 


1927 

Michigan  State  U..  Dept.,  of  Physics  and  Astronomy, 

East  Lansuig. 

ANTIFERROMAGNETIC  TRANSITIONS  IN  SOME  THIO¬ 
UREA  COORDINATED  COMPOUNDS,  by  R.  Au,  A. 

Cow en  and  others.  [1965]  [3]p.  Incl.  diagrs.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  AFOSR-63-430]  and  Army  Research  Office 
(Durham))  AD  644324  Unclassified 

Also  published  in  Proc.  Ninth  Inlernat'l.  Conf.  on  Low 
Temperature  Physics,  Columbus,  Ohio  (Aug.  31-Sept. 

4,  1964),  ed.  by  J.,  G..  Daunt,  D.  O.  Edwards  and  others. 
New  York,  Plenum  Press,  v.,  LT9(Pt,  B);  877-879,  1965. 

The  low-temperature  study  of  the  transition  metal  chlor¬ 
ides  and  bromides  coordinated  with  thiourea  was  under¬ 
taken  in  order  to  determine  the  nature  of  any  observable 
magnetic  ordering  transition.  Each  of  the  3  studied  ex¬ 
hibits  an  antiferromagnetic  transition  in  the  behavior  of 
both  the  proton  magnetic  resonance  and  the  magnetic 
susceptibility  in  the  temperature  range  0. 4'  to  4. 2’K. 

The  preliminary  report  summarizes  the  data  taken  up  to 
the  present  time  and  gives  some  indications  of  the  nature 
of  the  ordered  spin  states  of  these  materials. 


1928 

Michigan  State  U..  [Dept,  of  Physics  and  Astronomy] 

East  Lansing. 

MAGNETIC  TRANSITION  IN  LUDLAMITE  (Abstract),  oy 

N.  D.  Love,  J.  McElearney,  and  H.  Forstat.  [1965] 

[l]p.  (AF  AFOSR-63-430)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965., 

Published  in  Bull.  Amer,  Phys.  Soc. ,  Series  H,  v.  10; 
373',  AprTSe,  1965. 

Specific-heat  measurements  of  ludlamite  [Fe3(PO^)2 

O.  4H2OI  in  the  temperature  region  2. 7‘  -60°K  indicated 

a  magnetic  transition  at  ~15. 4'’K.  This  suggests  the 
possible  existence  of  an  antiferromagnetic  .state  below 
15  4^K,  which  agrees  with  the  nuclear  magnetic  reso¬ 
nance  work  of  Van  Agt  and  Poulis.  These  specific-lieat 
measurements  appear  to  be  quite  similar  to  those  for 
vivianite  [Fejt'PO^jjjO.  SHjO],  rejxirted  earlier..  These 
results  are  discussed  in  connection  with  the  NMR  data. 


1929 

Michigan  State  U.  [Dept,  of  Physics  and  Astronomy] 

East  Lansing. 

PROTON  RESONANCE  IN  ANTIFERROMAGNETIC 
CoCl2X((NH2)2CS)^  (Abstract),  by  R.  D.  Spence,  V,, 

Nagarajan,  and  R.  Au.  [1965]  [Ijp.  [AF  AFOSR-63- 
430]  Unclassified 

Presented  at  meeting  of  the  Amer.,  Phys.  Soc. ,  New 
York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer..  Phys.  Soc. ,  Series  n,  v.  10: 
75,  Jan.  26,  1965. 

Below  the  N6el  temperature  (0.61°K),  CoCl2[(NH2)2CS]^ 

exhibits  a  complicated  proton-resonance  spectrum. 
Fifty-six  different  local  fields  ranging  from  680  to 
1750  G  at  0. 4°K  have  been  observed  both  with  and  with¬ 
out  an  applied  field.  Eight  other  local  fields  are  indi¬ 
cated  by  the  applied-field  data  but  have  nut  yet  been  ob¬ 
served  in  zero  field.  The  local  fields  occur  in  groups  of 
eight  with  the  the  same  magnitude  but  with  different 
orientations  determined  by  the  magnetic  point  group  of 
the  crystal.  In  addition,  there  are  certain  relations  be¬ 
tween  the  magnitudes  of  the  local  fields  that,  appear  to 
be  dictated  by  the  symmetry  of  the  molecule  rather  than 
the  magnetic  point  group.  The  crystal  has  a  chemical 
space  group  42/n  and  the  sublattice  magnetization  lies 
along  the  fourfold  axis.  These  faces,  coupled  with  in¬ 
formation  concerning  the  magnetic  point  group  obtained 
from  the  proton  resonance  experiment,  lead  to  a  set  of 
permitted  spbi  arrangements  for  the  antiferromagnetic 
state. 

1930 

Michigan  Technological  U..  [Dept,  of  Metallurgical 
Engineering]  Houghtoij. 

DEFECT  BEHAVIOR  IN  PLASTICALLY  DEFORMED 
SEMICONDUCTORS,  by  L.  A.  Heldt.  Final  rept.  Mar. 
17,  1965,  4p.  (AFOSR-65-0663)  (AF  AFC16R-62-290) 
AD  614842  Unclassified 

This  res(o;  :h  is  concerned  with  the  behavior  of  defects 
during  plastic  deformation  and  the  relation  of  this  be¬ 
havior  to  observed  plastic  properties..  The  experimen¬ 
tal  program  is  concerned  with  the  semiconductor  ele¬ 
ments,  tor  which  rather  direct  means  of  investigation 
are  applicable.  The  study  Involves  earefuii;  controlled 
determinations  of  the  plastic  propert.es  of  material  de¬ 
formed  under  constant  strecs.  The  eifects  of:  (1)  heavy 
dopbig;(2)  specimen  orientation  and  type  of  deformation, 
and  (3)  an  Impurity  precipitated  along  the  dislocation 
lines  are  measur^.  The  results  obtained  are  used  to 
determine  the  relation  cl  dislocation  motion  to  the  pro¬ 
duction  of  point  defects,  the  effect  of  the  density  of  dis¬ 
location  intersections  on  dislocation  motion,  and  the  ei¬ 
fects  of  an  Impurity  precipitated  along  dislocation  lines 
upon  dislocation  motion. 
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1931 

Michigan  Technological  V.  Dept,  of  Metallurgical 
Engineering,  Houghton. 

DIFFUSION  OF  ANTIMONY  IN  GERMANIUM  DURING 
PLASTIC  STRAINING,  by  C.  D.  Calhoun  and  L.  A. 

Heldt.  [1965]  [2]p.  incl.  Uble,  refs..  (AFQ6R-6S-2560) 
(AF  AFCI6R-62-290)  AD  627748  Unclasauted 

Also  published  in  Acta  Metall. ,  v.  !3‘  932'933,  Aue. 

- 

Research  was  conducted  in  order  to  determine  the  effect 
of  plastic  straining  during  the  diffusion  anneal  upon  dif¬ 
fusion  in  Ge.  A  p-n  junction  penetration  method  was 
used  to  determine  the  diffuslvlty  of  antimony  in  the  p-type 
germanium  used.  Experimental  runs  were  made  over  a 
range  of  temperatures  and  strain  rates..  For  each  speci¬ 
men,  penetration  of  the  p-n  junction  was  measured  in  the 
direction  parallel  to  the  bend  axis.  Junction  depths  were 
found  to  be  uniform  across  the  beveled  surfaces  of  all 
specimens,  even  though  the  strain  across  this  section 
varied  from  aero  at  the  neutral  axis  to  a  maximum  at 
the  outer  surfaces..  The  results  reveal  no  measurable 
effect  of  plastic  straining  on  the  diffusion  of  Sb  in  Ge. 
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Michigan  U.  Acoustics  and  Seismics  Lab. ,  Ann  Arbor. 

ANALYSE  OF  VARIABLE-DENSITY  SEBMOGRAMS  BY 
MEANS  OF  OPTICAL  DIFFRACTION,  by  P.  L.  Jackson. 
[1965]  [19]p.  incl.  Ulus,  diagrs.  refs.  (AF06R-65- 
2908)  (AF  49(638)1078)  AO  614867  Unclassified 

Presented  at  Thirty-third  Internat'l.  Meeting  of  the 
Society  of  Exploration  Geophysicists,  New  Orleans, 

U. ,  Oct.  23,  1963. 

Also  published  in  Geophysics,  v.  30;  5-23,  Feb.  1965. 

Variable-density  seismograms  were  originally  developed 
In  exploration  work  to  aid  in  the  visualization  of  strata 
formations.  They  can  also  be  directly  analyzed  by  means 
of  optical  diffraction.  When  a  plane  wave  of  spatially 
coherent  monochromatic  light  passes  through  a  variable- 
density  seismogram,  a  diffraction  pattern  can  be  formed 
which  defines  the  seismic  frequencies.  The  seismogram 
is  placed  so  that  it  affects  the  incident  light  in  the  same 
manner  as  a  diffraction  grating  in  a  conventional  spectro¬ 
scopic  apparatus.  Resulting  diffraction  patterns  reveal 
continuous  energy-density  spectra  over  a  range  of  about 
nine  octaves.  The  spectra  are  normally  2-dimensionaI. 
When  variable-density  profiles  are  used,  the  second  di¬ 
mension  of  the  spectra  is  wavenumber,  which  is  ex¬ 
pressed  as  the  diffraction  caused  by  density  variations 
across  the  data  channels.  The  spectra  can  be  made  one¬ 
dimensional  by  biserting  a  cylindrical  lens  so  that  an 
image  of  the  seismograms  is  formed  in  one  direction  in 
the  same  plane  that  Fraunhofer  diffraction  occurs  in  a 
perpendicular  direction.  By  this  means  mnltichannel 
spectral  analysis  is  performed.  An  additioreil  lens  is 
used  to  image  the  seismogram  after  the  light  has  passed 
through  the  diffraction  plane.  The  image  can  be  filtered 
as  to  frequency,  wavenumber,  or  propagation  velocity, 
when  obstructions  are  placed  in  the  diffraction  plan& 
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Michigan  U..  Communication  Sciences  Lab. ,  Ann  Arbor. 

RESEARCH  CW  SPEECH  COMMUNICATION..  AUTOMAT¬ 
IC  SPEECH  RECOGNITION,  by  G.  E.  Peterson.  Final 
rept.  Jan.  15,  1964-Jan.  14,  1965.  Feb.  1,  1965,  28p. 
(AF06R-65-0512)  (AF  AFOSR-64-595)  Unclassified 

A  set  of  logical  procedures  has  been  developed  for  con¬ 
verting  the  acoustical  parameters  of  speech  to  a  discrete 
code  for  automatic  speech  recognition..  These  procedures 
are  now  in  a  form  which  can  be  converted  to  a  computer 
program.  The  major  portion  of  these  procedures  is  con¬ 
cerned  with  converting  from  acoustical  parameters  to 
sets  of  phone  types,  and  these  phone  tyjies  may  be  further 
converted  to  phonemes  by  reference  to  an  allophonic 
environmental  statement  for  the  various  phonemes.  A 
preliminary  statement  of  the  allowable  phoneme 
sequences  within  a  dulect  has  been  constructed,  based 
on  the  computer  processing  of  a  large  dictionary.  A  sec¬ 
ond  dictionary  which  is  in  a  special  coded  form  and  which 
can  be  stored  for  rapid  reference  in  a  digital  computer 
has  been  constructed  to  separate  the  phoneme  sequences 
into  words.  Grammatical  structures  may  also  provide 
a  valuable  reference  in  the  future  in  automatic  speech 
recognition. 
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Michigan  U.  [Dept,  of  Aeronautical  and  Astronautical 
Engineering]  Ann  Arbor., 

ITERATIVE  COMPUTATION  PROCEDURES  FOR  AN 
OPTIMUM  CONTROL  PROBLEM,  by  P.  S.  Fancher. 
[1965]  [4lp.  incl.  diagr.,  (AFOSR-67-0830)  (AF  49(638). 
1318)  AD  650452  Unclassified 

Also  published  in  IEEE  Trans.  Automatic  Control,  v 
aC-10:  346-348,  July  1965. 

The  (  introl  problem  treated  here  may  be  stated  as  fol¬ 
lows  Given  x  =  A(t)x+b(t)u(t)  and  an  initial  condition 
x(0)  ind  a  control  function  u(t)  such  that  |u(t)|  ^  1  for 
0  ST  and  such  that  the  inner  product  [x(T),  x(T)]  is 
a  I  inimum.  A  theorcMcal  basis  for  describii.j  iterative 
pr  cedures  used  for  computing  the  solution  to  th  s  prob- 
1<  II  is  developed.  A  new  computational  procedui "  which 
d  es  not  require  storing  the  control  function  from  one 
.‘ration  to  the  next  is  specified.  The  hybrid  computer 
mechanization  of  this  procedure  is  described  and  analog 
computer  results  illustrating  the  practicality  of  the 
method  are  presented.,  (Contractor's  abstract) 
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Michigan  U.  [Dept,  of  Aeronautical  and  Astronautical 
Engineering]  Ann  Arbor. 

A  GENERAL  THEORY  Of  MINIMUM-FUEL  SPACE  TRA¬ 
JECTORIES,  by  L.  W.  Ncustadt.  [1965]  [40]p  incl. 
refs.  (AFOSR-67-0840)  (AF  49(638)1318)  AD  649990 

Unclassified 

Also  published  in  SIAM  Jour  Control.  Ser.  A.  v.  3: 
317-356,  1965:~ 


436 


AD?  FORCE  SCIENTinC  RESEARCH 


This  paper  is  concerned  with  the  trajectories  of  vehicles 
moving  in  tree  space,  i-  e. ,  of  vehicles  that  are  subject 
only  to  gravitational  and  propulsive  forces.  The  follom  - 
ing  problem  is  fundamental  in  the  control  of  such  tra- 
jectories;  given  the  vehicle  poshion,  velocity,  and  .mass 
at  a  specified  initial  time,  find  a  propuisior.  program  that 
brings  the  lehiclt  to  a  prescribed  terminal  state  (in  a 
terminal  time  which  may  be  free  or  fixed)  with  a  mini¬ 
mum  expenditure  of  fuel.  Such  a  program  will  be  called 
optimal.  The  problem  described  is  cl^riy  a  variational 
one.  In  oruer  to  permit  impulse,s,  yfH  have  a  pre¬ 
cise  mathematical  formulation,  it  is  necessary  to  place 
the  problem  m  a  somewhat  unorthodox  framework,  and 
thereby  arrive  at  a  nonclassical  variational  problem. 

It  IS  shown  that  thisframewnrk  is  a  reasonable  one  by 
proving  both  an  existence  theurein  for  solutions  of  the 
resultant  variational  problem  and  an  approximation 
theorem  which  states  that  solutions  of  the  unorthodox 
variational  problem  can  be  approximated  by  conventional 
thrust  programs  to  any  desirrt  degree  of  accuracy..  Nec¬ 
essary  conditions  that  an  optimum  thrust  program  a.nd  as¬ 
sociated  trajectory  must  satisfy  are  derived. 
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Michigan  U.  Dept,  of  Aeronautical  and  Astronautical 
Engineering,  Ann  Arbor,, 

[RELAXATION  TIMES  OF  A  DILUTE  PLASMA],  by 
R.  S.  B.  Ong.  Final  rept.  Jan,  1,  1964-Jan.  1,  1965. 
Jan.  26,  1965  [2lp.  (AFOSR-65-2(/6)  (AF  49(638)1319) 

Unclassified 

The  ultimate  objective  of  the  research  is  to  derive  the 
macroscopic  or  hydrodynamic  equations  for  a  hot  plas¬ 
ma  of  low  density  described  by  the  Balescu-Lenard  ki¬ 
netic  equation.  An  initul  attempt  has  been  made  to  study 
the  relaxation  phenomenon  of  such  a  plasma.  The  Bales¬ 
cu-Lenard  equation  is  linearized  with  respect  to  the  equi¬ 
librium  Maxwell-Boltzmann  distribution.  It  was  observed 
that  the  Balescu-Lenard  operator  has  the  form  of  a  dif¬ 
ferential  operator  in  contrast  to  the  classical  Boltzmann 
integral  operator,  and  the  essentially  one-dimensional 
analysis  performed  gives  all  indications  that  the  approach 
to  equilibrium  r.xiuires  an  extrer.’ely  long  time.  In  the 
analysis  of  the  linearized  Balescu-Lenard  equation,  it  Is 
assumed  that  the  dielectric  constant  is  nonvanishing,  and 
that  the  equation  is  similar  to  the  Fokker- Planck  equation. 
The  case  of  the  Fokker-Planck  equation  ,'or  a  Lorentz 
gas  IS  studied.  The  macroscopic  conservation  equations 
can  also  be  derived  directly  from  theB-B-G-K-Y 
hierarchy  without  making  use  of  the  kinetic  equation. 

The  results  constitute  a  set  of  general  conservation  laws 
incorporating  the  2  particle  distribution  function  (or  a 
dilute,  fully  ionized  plasma. 
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Michigan  U.  Dept,  of  Aeronautical  and  Astronautical 
Engineering,  Ann  Arbor. 

THE  GENERAL  CONSERVATION  LAWS  IN  A  DILUTE 
PLASMA,  byR.,  S.  B.  Ong.  [1965]  !4p.  (AF06R-65- 


2478)  (Sponsored  jobitly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)1319  and  .vfichigan  Phoenix 
Memorial  Project)  AD  628292  Unclassified 

Also  published  in  Nuovo  Cimento  Series  X,  v.,  38:.  1835- 
t'MS,  Aug.  re,  1965. 

The  macroscopic  conservation  equations  lor  a  dilute, 
fully  ionized  plasma  are  derived  directly  from  the  B-B- 
G-K-Y  hierarchy  instead  of  from  the  kinetic  equation  in¬ 
volving  only  the  single-particle  distribution  function. 

In  this  way  it  is  possible  to  exhibit  clear  ly  the  role 
which  the  two-particle  correlation  functions  plays  la  the 
various  macroscopic  quantities.  (Contractor's  abstract) 
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Michigan  U.,  [Dept,  of  A.eronautical  and  Astronautical 
Eiigmeering]  Ann  Arbor.. 

FREE  RADICAL  PRODUCTION  BY  LASER  PHOTOLY¬ 
SIS  (Abstract),  by  J  F.,  Verdieck.  [1965]  [l]p.  [AF  49- 
(638)1319]  Unclassified 

Presented  at  meeting  of  the  Amer,,  Phys.  Soc. ,  New 
York,  Jan.  27-30,  1965. 

Published  la  Bull.  Amer.,  Phys.  Soc. ,  Series  n,  v.,  10; 
86,  Jan.  27,  1965., 

The  deep-blue  compound  2-chloro-3-nitroso-2, 3-di¬ 
methyl  butane  was  phoiolyzed  by  ruby  laser  flash.  Fol¬ 
lowing  the  light  absorption,  the  radical  NOH  is  produced 
and  dimerizes  to  form  H2N2O2.  The  second-order  rate 
constant  for  the  latter  process  was  determLoed  by  follow¬ 
ing  the  time  dependence  ol  the  absorption  of  NOH  at 
8000A.  Initial  concentration  of  NOH  was  estimated  from 
the  absorbance  difference  in  the  parent  compound  before 
and  after  several  laser  flashes..  The  value  found  for  the 
rate  constant  is  3  x  10®  liter  mole"®  sec*®.-  Both  nor¬ 
mal-burst  and  Q-switched  laser  pulses  were  observed  to 
produce  the  free  radical,  but  only  the  former  gave  a 
large  enough  signal  to  measure  with  any  precision. 

The  normal  pulse  had  a  nominal  energy  ol  1  J.  The 
method  is  compared  with  conventio.oal  flash  photolysis 
techniques..  Advantages  and  further  applications  are 
discussed. 
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Michigan  U.  [Dept,  of  Aeronautical  and  Astronautical 
Engtneermg]  Ann  Arbor. 

RELAXATION  OF  A  HOT,  STABLE  SPATIALLY  HO¬ 
MOGENEOUS  PLASMA  (Abstract),  by  R.  S.  B.  Ong. 
[1985]  [l]p.  [AF  49(638)1319]  UncUssified 

Presented  at  meetmg  of  the  Amer.  Phys.  Soc. , 

New  York,  Nov.  4-7,  1964. 

Pubhshe^m  Bull.  Amer..  Phys.  Soc. ,  Series  II,  v.  10: 
M.'JT'Feb.  25,  1965. 

An  initial  study  is  made  of  the  lelaxation  phenomenon  m 
a  hot,  spatially  homogeneous  hydrogen  plasma..  The 
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Balescu-Guernsey-Lenard  equation  for  the  electrons  is 
linearized  with  respect  to  the  Initiai  equilibrium  Max-- 
well- Boltzmann  distribution.  The  ions  arc  assumeo  t.. 
form  a  neutralizing  background  having  a  Maxwell- 
Boltzmann  at  all  times..  Assuming  an  isotropic  pertur¬ 
bation,  the  nondimensionalized  kinetic  equation  is  put 
Into  the  form  of  a  partial  differential  equation,,  first 
order  m  time  and  second  order  in  the  velocity  The 
Coulomb  radius  is  used  as  a  cutoff  parameter  and  a 
stable  plasma  is  assumed,  i.  e. ,  with  nonva rushing  di¬ 
electric  constant..  The  associated  eigenvalue  prolilem 
of  the  kinetic  equation  is  of  a  singular  ..iruni-Liouville 
type  in  the  velocity  variable,  which  has  an  infinite  do-- 
main.  After  transforming  the  eigenvalue  equation  into 
a  1-dlmensional  Schrbdinger-type  equation,  the  follou- 
ing  properties  may  be  shown  (a)  the  linearized  B-G- 
L  operator  is  a  self-adjoint  differential  operator,  (b) 
zero  IS  not  an  eigenvalue  and  all  eigeni-alues  must  be 
positive,  indicating  a  decay  of  the  perturbation,  (c)  the 
spectrum  of  eigenvalues  is  continuous,  however,  meta- 
stable  states  may  possibly  exist. 
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[Michigan  U.  Dejk.,  of  Astronomy,  Ann  Arbor] 

SATURATION  EFFECTS  IN  STELLAR  ATMOSPHERIC 
ABSORPTION  LINES,  by  D.  Mugglestone  and  B.  F., 
O'Mara.  [1965]  [10]p.  incl.  dlagrs.  tables,  refs. 

(AF  49(638)807)  Unclassified 

Published  in  Monthly  Notic.  .  Roy.,  Astronom.,  Soc. , 
v:  128:'  41^0,  1965. 

The  Influence  of  saturation  effects  upon  atmospheric 
abundances  derived  from  faint  and  medium-strong  stel-- 
lar  absorption  lines  is  considered.  A  physical  interpre. 
tation  Is  made  of  how  saturation  occurs  and  how  the 
magnitude  of  the  saturation  is  influenced  by  broadening 
mechanisms,  atmospheric  turbulence,  elemental 
aoundances  etc.  The  influence  of  saturation  on  the  de¬ 
termination  of  the  abundances  of  solar  atmospheric  ni¬ 
trogen  and  oxygen  is  considered,  and  strong  disagree¬ 
ment  IS  expres.sed  with  the  results  found  by  Neven  for 
these  2  elements.  Saturation  effects  are  found  which 
lead  to  abundances  smaller  (by  a  factor  of  the  order  of 
10  for  the  medium-stror ;  lines  considered  than  those 
obtained  by  Neven  ((  ontractor’s  abstract) 


1941 

Michigan  U.  Dept,  of  Chemical  and  Met  i'lurgical 
Engineering,  Ann  Arbor., 

POLYMERIZATION  OF  VINYLCYCLOHEXANE,  WITH 
TiCl3-Al(C2H5)3  CATALYSTS,  by  W.  H.  McCarty  and 

G  Parravano.  [1965]118]p,  incl.  diagrs.  tables,  refs, 
(AFOSR-67-2644)  [AF  49(638)606]  Unclas.sified 

Al.sj^ published  iji  Jour.  Polymer  Sci  Ih  A,-  v.  3. 
4029-T64T,  Dec.  1965. 

The  polymerization  of  vinvlcyclohe.xane  was  followed 
dilatometrically  in  cyclohexane  and  n-heptane  .solvents 
with  TiCl  -A1(C2H3)3  as  catalyst  In  n-hi'iitaiu',  loii- 


-stant  rates  weri  otiiained,  while  in  cyclohexane  a  s'  w 
ihange  of  the  initul  rale  to  a  lower  ‘-’.fady-state  value 
was  OHind  I'oli  merizatinn  lates  were  lirst  order  to 
'Ti(  Ij  and  '  neiii  .iiier  tor  concentrations  0.80  niol/1, 
and  sx.iiid  ordei  lor  inunoiner  concentrations  0.80 
ind  1.  r*  •  r.i'i  wau  highi  St  at  [AKCjHjljl  0.  005  mol '1 

(A1  li  I  J«i  I’oK  nit  r  intrinsic' viscosity  increased 
withiin.i.  with  i.nriusing  n'linomer  concentration,  and 
with  d< '  rt.i.,ing  tiieperature  It  was  independent  of 
' '  lit  jRt,  I  A  kinetic  riiixiel  which  can  acc'-  ■■'t  for 
t  St  .iist  rv.i"'ms  iiivolies  the  alkyhltion  of  the  TlClj 
surlatt  In  i  'action  with  A1(C'2H3)3  as  the  site-generating 

step  It  is  also  suggested  that  monomer  molecules  par¬ 
take  in  the  site-generating  step  by  reaction  with  the  par- 
tuliy  reductd  TiClj  surface.  This  possibility  demands  a 

rate  of  poUiiurization  dependent  upon  the  monomer  con¬ 
centration  to  a  ;k)wer  between  1  and  2.  The  lower  the 
liquid  pliasc  monomer  concentration  the  higher  the  ex¬ 
ponent  of  the  monomer  concentration  in  the  rate  expres¬ 
sion.  The  melting  point  of  the  polymer  was  280  -285  C. 
The  solubility  of  polvvinylcyclohexane  was  investigated 
for  15  puraffimc  and  .aromatic  hydrocarbons.  Only  2 
polymer  fractions  exhibited  amorphous  x-ray  spectra, 
and  both  of  these  occurred  at  [A1(C,H  ),]  0.  005  mol/1. 

The  rate  of  polymerization  of  vinylcyclohexane  is  com¬ 
pared  with  that  of  propylene,  pentene-1,  and  styrene  on 
similar  catalyst  fContractor's  abstract) 
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Michigan  U.  Dept.,  of  Electrical  Engineering,  Ann  Arbor. 

PATTERN  RECOGNITION  AND  INFORMATION  PROC¬ 
ESSING,  by  W,  P.  Tanner,  Jr.  Final  repl..  , Ian.  1965, 
5p.  (AFOSn-65-0242)  (AF  Al OSR-63-367)  AD  611135 

Unclassified 

In  the  area  of  iiiachiii  learning,  work  was  initiated  in 
applying  techniques  oeveloped  by  Medyessy  (1961)  to 
unsuperv.sed  adaptive  pattern  recognition.  Mcdgyessy's 
unirarialcd  techniques  were  extended  to  the  multivariate 
normal  case,,  and  preliminary  work  was  begun  on  devis¬ 
ing  techniques  to  lundle  approximations  to  such  func¬ 
tions.  The  classification  of  informalion-processing  sys¬ 
tems  was  studied,,  with  special  attention  given  to  the 
measurement  of  information  processing  caiacity.  An 
investigation  was  initiated  for  the  study  of  current  flow 
in  the  central  nervous  system,  the  first  pliase  of  which 
was  concriied  with  the  impedance  of  the  dors,il  columns 
of  the  spinal  cord  I  he  initial  studies  indicate  tliat  the 
volUge  fell  off  more  rapidly  in  depth  and  across  the  dor¬ 
sal  columns  than  it  did  longitudinally  .Accordingly,  the 
resistance  to  current  flow  was  less  in  the  loiigitudinal 
direction  than  H  was  in  the  transverse  direction  which 
meant  tliat  the  dorsal  columns  were  anlsotrup.c., 

Aiiothe'  phase  of  this  investigation  measared  the  Irequen- 
cy  dependence  ol  th"  specific  impedance  of  this  same 
section  of  nervous  lissui'. 

'943 

.Michigan  U  Dept  of  Electrital  Engiiieerim;,  Ann  Arbor 
MONOTONl  CONGRUENt’K  ALGORITHMS,  by  R  1. 
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Arnold  and  O.,  L.  Richards.  Apr.  1965,  23p  (Tech¬ 
nical  rept.  no.  ISL-65-2)  (AF06R-65-1736)  (Spon- 
soi  ed  jointly  by  Air  Force  Ollice  of  Scientific  Research 
under  AF  AFOSR-64-367,  National  Science  Foundation, 
and  Rome  Air  Development  Center)  AD  625046 

Unclassified 

Also  published  in  Inform.,  and  Control,  v..  9;  285-297, 
JunirT966. 

Given  an  associative  system  in  which  each  element  is 
assigned  a  cost  and  in  which  an  equn'alence  relation 
obtains  between  elements,  it  is  often  of  interest  to  ask 
the  question:  what  is  the  least  costly  word  eo.uiialent  to 
a  given  word?  The  case  in  which  the  eq-iivalence  rela- 
tun  is  a  2-sided  congruence  relation  is  .studied  here, 
one  example  being  the  problem  of  optimizing  a  type  of 
computer  program.  Such  optimizing  processes  may  be 
formalized  as  Markov  norma]  algorithms.  A  general 
result  concerning  order  relations  on  finite  alphabets  is 
established  first.  Then,  the  properties  of  a  class  of 
Markov  normal  algorithms  are  investigated.  It  is 
.shown  that  each  such  algorithm  must  always  terminate, 
and  that  every  class  of  mutually  equivalent  algorithms 
contains  a  unique  minimal  algorithm  which  can  be  ob¬ 
tained  by  applying  any  algorithm  of  the  class  to  itself. 
(Contractor's  ab.stract) 
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Michigan  U.  Dept,  of  Electrical  Engineering,  Ann  Arbor. 

THE  SPECIFIC  IMPEDANCE  OF  THE  DORSAL  COL¬ 
UMNS  OF  CAT  AN  ANISOTROPIC  MEDIUM,,  by  J.  B. 
Ranck,  Jr.,  and  S.  L.  BeMent.  (I9651|13]p.  incl. 
diagi  s.,  refs.  (AFOSR-65- 1 166)  (Sponsored  jouitly  by 
All  Force  Office  of  Scientific  Research  under  AF 
AfOSR-64-367  and  National  Institutes  of  Health) 

AD  620527  Unclassifu'd 

Also  published  Ill  Fxper.  Neurol.,  v..  11- 451-463,; 

Api .  1965. 

Low  frequency,  nonstimulating  current  was  passed  from 
,1  small  electrode  on  the  surlaee  of  the  dorsal  columns 
in  the  cervical  cord  of  cats.  A  glass  microelectrode 
was  usid  to  record  the  volLige  at  distances  of  0.  5  to  2 
mm  from  the  current  electrode.  The  voltage  fell  off 
more  rapidly  in  depth  .ind  across  the  dorsal  columns 
than  .t  did  longitudinally-  the  resistance  was  lower  in 
the  longitudinal  direction.  Accordingly,  thedcr.sal 
columns  are  anisotropic  An  appi  oximate  equation  is 
piesenled  which  describes  the  data  fairly  well  and  which 
IS  consistent  with  the  anatomy.  From  this  equation,  the 
resistivity  m  the  longitudinal  direction  was  138  to  212 
ohm-cm  and  in  the  transverse  direction,  1,211  ohni-cm. 
These  values  are  shown  to  be  consistent  with  the  view 
th.it  the  anisotropy  is  primarily  due  to  current  flowing 
longitudin.illy  in  axons.  The  frequency  dependence  of 
tile  specific  imped.ince  was  also  measured.  Some 
te.itures  of  this  lri>quency  dependence  have  no  clear  ex¬ 
planation,  but  some  of  them  are  conaistent  with  a  nodal 
membrane  liavuig  a  time  constant  of  roughly  50  lisec 


1945 

Michigan  V.  Dept,  of  Mathematics,  Ann  Arbor., 

GENERAL  TKEC«Y  OF  SIMPLE  WAVES  IN  RELAXA¬ 
TION  HYDRODYNAMICS,  byN,  Coburn.  [1965]  [29 Ip. 
incl.  refs.  (AFOSR-66-1507)  (AF  AFOSR-63-20) 

AD  641441  Unclassified 

Also  published  in  Jour.  Math.  Anal,  and  Appl. ,  v..  11; 

To2n35rJuIyT565. 

ouiiicient  conditions  are  determined  for  existence  of 
simple  waves  in  one-dimensional,  non-steady,  non¬ 
magnetic,  relaxation  hydrodynamics  and  theory  is  ap¬ 
plied  to  the  flow  of  a  dissociating  gas.  The  theory  at 
characteristic  manifolds  is  discussed  for  2  types  of  re¬ 
laxation  scalars;  (1)  K  is  not  constant  and  is  a  function  of 

class  C^  of  the  density,  relaxation  variable  and  entropy; 
and  (2)  K  is  not  constant  and  is  a  function  of  class 

C^  of  the  space  and  time  variables.  If  a  regularity  con¬ 
dition  IS  satisfied  and  if  as  K  approaches  the  limiting 
speed  c.,  then  the  characteristic  manifolds  for  the  above 
2  types  of  K  satisfy  the  same  partial  equation  as  in  the 
case  where  K  is  constant.  For  proper  given  data,  the 
corresponding  Cauchy  problem  is  shown  to  possess  a 
solution  w’lth  2  branches  for  any  unitial  manifold  of  class 

Finally,  a  special  case  of  non-equilibrium  hydrody¬ 
namics  does  exist  which  shows  all  the  properties  of  dis¬ 
continuity  theory  in  equilibrium  hydrodynamics. 

1946 

Michigan  U.,  Dejk.  of  Mathematics,  Ann  Arbor. 

A  PROBLEM  OF  BING,  by  R.  L.  WUder.  [1965]  [5]p, 
(AFOSR-65-2626;  [AF  AF06R-63-3731  AD  627975 

Unclassified 

Also  published  in  Proc.,  Nat’l.  Acad.  Sci. ,  v.  54:  683- 
687,  Fept.,  19657 

R.  H.,  Bing  established  and  used  in  his  proof  of  the  side 
approximation  theorem  (Ann.  Math. ,  v.  77;  145,  1963), 
a  lemma  to  the  effect  that  if  A^;.  i  =  1, 2, ....  m  ‘  and 

B  ;■  j  =  1, 2, ,t  are  iinite  collections  ol  disjoint  disks 
t  o 

in  E  and  p  and  q  are  points  separated  by  l._.)Aj  J  l^JBj, 

then  there  exist  integers  h  and  k,  1  «  h  -  m,  1  '  k  *  t, 
such  that  A|j  Bj^  separates  p  and  q.  Bing  raises  the 

quesiion  whether  this  remains  true  if  the  Aj’s  and  Bj's 

are  contractible  continua.  This  paper  shows  that  the 
affirmative  answer  to  this  question  is  an  immediate 
corollary  to  the  followmg  theorem.  In  S'',  n  >  2,  let 
Aj.-  I  =  1, 2, . . . ,  m  and  Bj.  j  =  1, 2, ...  ,1;  be  finite 

disjoint,  non-empty,  (n— r— 2)-aeyclic  closed  sets,  where 
r  IS  a  fixed  integer  such  that  0  =■  r  n— 2,  If  a  cycle 
Z,  lInks^  ,R,,,  Ihenthere  exist  integers  h  and  k 

such  tiul  links  A|j  Bjj.  Analogous  theorems  for 

non-closed  sets  and  for  infinite  collections  are  proved. 
Examples  are  given  to  show  the  necessity  of  the  hypothe¬ 
ses  of  the  theorems.  (Math.,  Rev.,  abstract) 
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Michigan  U.  [Dept,  ol  Mathematics]  Ann  Arbor. 

GENERAUZATION  OF  THE  CONCEPT  OF  CONTINU¬ 
OUS  FUNCTIONS  AND  HOMEOMORPHBM,  by  R.  G. 
Lintz.  [1365]  [20]p.  (AFOSR-65-2637)  [AF  AF06R- 
63-373]  AD  629604  Unclassified 

Also  published  in  Ann.  Math.  Pura  Appl. ,  v.  67-i21S- 

53?rT96r — 

The  generalization  given  of  the  concept  of  a  continuous 
function  and  homeumorphism  seems  to  be  useful  in  some 
questions  of  topology.  For  instance,  applications  are 
given  to  separation  theorems  and  to  Cech  homology 
theory. 


1948 

Michigan  U.  [Dept,  ol  Mathematics]  Ann  Arbor.. 

A  BOUNDARY  VALUE  PROBLEM  ASSOCIATED  WITH 
THE  TRICOMI  EQUATION,  by  A.  E.  Heins.  [1965]  [15]p. 
[15lp.  incl.  refs.  (AFOSR-66-1989)  [AF  AFOSR-65- 
374]  AD  643072  Unclassified 

.Also  published  in  Ann.  Scuola  Norm.  Super.  Pisa. 

Series  III,  v.,  19:  465-479,  1965. 

A  boundary  value  problem  associated  with  the  general¬ 
ized  Trlcomi  equation  is  solved.  The  approach  is  es¬ 
sentially  an  extension  and  variation  of  the  method  of  R.- 
Carleman,  utilizing  analytic  function  theory.  An  integral 
representation  is  formulated  and  solved.. 


1949 

Michigan  U.  [Dept,  of  Mathematics]  Ann  Arbor. 

AXIALLY-SYMMETRIC  BOUNDARY-VALUE  PROB-- 
LEMS,  by  A.  E.  Hems.  [1965];22]p.  incl.  refs. 
(AFOSR-66-1990)  [AF  AFOSR-65-374]  AD  643073 

‘  Unclassified 

Also  published  in  Bull.  Anier.  Math.  Sue.,  v.  71 
iWrmd,  Nov  1965. 

The  axially-symmetric  boundary  value  problems  are 
considered  for  geometries  in  which  the  problems  can  be 
expressed  in  terms  of  boundary  information  of  a  2  di¬ 
mensional  harmonic  function.  Both  the  Poisson  and 
HelmhoUz  integral  representations  are  used.  A  len.s 
problem  is  solved. 


1950 

Michigan  U.,  Dept,  of  Mathematics,  Ann  Arbor. 

THE  POWER  GROUP  OF  TWO  PERMUTATION  GROUI>S, 
by  F.  Harary  and  E.  Palmei .  |1965||3|p.  (AFOSR-66-' 
0194)  (AF  AF06R-65-754)  AD  631380  Unclass.fied 

Also  publishid  in  Proc.  N.it'l.  Acad  Sii  ,  v  54  680- 

58i;Sept.  196?. 


This  investigation  presents  a  natural  group  theoretic 
setting  for  deBruijn’s  generalizaiion  (Nedeil.  AKad 
Wetensch.  Proc  Ser.  A,  v.,  62’  59-69,  1959)  of  Polya's 
classical  enurieration  theorem  (Acta  Math  ,  v  68;  145- 
254,  1937).  This  IS  acconiplished  by  applying  Polya's 
method  to  the  power  group,  B^,  obtained  by  a  new  oper¬ 
ation  on  2  given  permutation  groups  A  and  B.  If  A  and  B 
act  on  disjoint  sets  X  and  Y,  respectively,  then  acts 

y 

on  \  ,  the  set  of  all  functions  f  from  X  into  V.  The  per- 
a 

mutations  in  B  are  the  collection  of  all  ordered  pairs,; 
written  (q:8),  of  permutations  *  t  A,  (i  (  B,  whose  action 
on  any  function  f  (  Y^  is  given  by  the  equation  (o;S)f(x)  - 
9f(ox),  for  all  x  f  X.  Thus,  2  functions  f,  g  t  Y^  are 
equivalent  with  respect  to  the  group  B^,  provided  there 
exist  o  <  A  and  S  t  B  such  that  for  all  x  <  X,  g(x)  = 

6f(ox).  A  method  for  determining  the  number  of  equiva¬ 
lence  classes  of  such  functions  was  first  provided  by 
deBruijn,  An  alternative  method  which  only  involves 
the  cycle  index  of  the  power  group  is  presented. 

1951 

Michigan  U.,  Dept,  of  Psychology,;  Ann  Arbor. 

HUMAN  INFORMATION-PROCESSING  CONCEPTS  FOR 
SYSTEM  ENGINEERS,  by  R.  W.  Pew,  [1905]  |I7lp. 
incl.  diagrs.  Uble,  refs.  (AFOSR-67-1799)  (AF  4S- 
(638)1235)  AD  656533  Unclassified 

Also  published  in  System  Engineering  Handbook,  cd  by 
R.  E.  Mac  hoi.  New  York,  McGraw-Hill  Book  Co.  ,•  1965. 
p.  31-3  -  31-19, 

A  design  philosophy  is  presented  for  utilizing  intorma- 
tion  about  human  performance  capacities  and  limitations 
in  the  design  of  man-machine  systems.  Specific  ciata 
concerning  man’s  capabilities  for  psychophysical  judge-- 
ment,  s, needed  information  processing,  memory  storage 
and  perceptual-motor  skills  are  surveyed  and  described 
in  engineering  terms  where  applicable.  The  view  as  a 
single  channel  limited  capacity  information  processing 
system  is  advocated. 


1952 

Michigan  U.  Dept,  of  Psychology,  Atm  Arbor, 

THE  EFFECTS  OF  FAMILIARITY  ON  THE  PERCEPTUAL 
RECOGNITION  AND  CATEGORIZATION  OF  VERBAL 
INFORMATION,,  by  E.  Smith.  Dec  1965,  68p  incl, 
diagrs.  tables,  refs.  (Technical  rept.  no!  05823-9-T) 
(AfO6R-67-1806)  (AF  49(638)1235)  AD  656115 

Unclassified 

A  comparison  of  the  dat;,  for  the  tasks  on  "perceptual 
recognition”  and  '  meaningful  categorization"  indicated 
that  these  luiictions  reflected  a  memory  process  tliat 
follows  recognition,  rather  tlu'n  the  recognition  proc¬ 
ess  itself.  It  was  this  memory  process  rather  tlcin 
recognition,  which  seemed  to  be  sensitive  to  himiliai  - 
ity.  In  the  Utter  task  it  appetiretl  that  familmrity  af- 
fectid  both  the  retrieval  and  testing  of  the  stored  in-, 
formation  abixit  the  meanings  of  the  .stimulus  words. 
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Michi^n  U.  Dept,  of  Psychology.  Ann  Arbor. 

EFFECTS  OF  S-R  CODING  ON  THE  RATE  OF  GAIN  OF 
INFORMATION,  by  J..  R.  Peterson.  Dec.  1965,  59p. 
incl.  diagrs.  tables,  refs.  (Technical  rept.  no.  05823- 
S-T)  (AFOSR-67-1807)  (AF  49(638)1235)  AD  656711 

Unclassilied 

It  has  been  held  that  the  lunction  relating  reaction  time 
(RT)  and  the  amount-of-inlormation-trans.-nitted-per- 
response  (Ht)  was  a  linear  one.  As  a  linear  lunction,  it 
could  be  expressed  in  the  slope-intercept  form;  RT  ^  a  * 
bHj  where  a  and  b  are  the  intercept  and  the  slope  con¬ 
stants.  From  the  results  of  experimentaiiun  conducted,, 

It  appears  likely  that  the  magnitudes  of  the  slope  and  in¬ 
tercept  constants  are  dependent  upon  factors  inherent  in 
the  experimental  situation  but  tliat  a  and  b  are  not  affected 
in  the  same  way..  The  ixirpose  of  the  experiments  re¬ 
ported  here  was  to  examine  the  probable  validity  of  3  hy¬ 
potheses;  (1)  RT  vs.  Ht  relationship  is  linear;  (2)  The  in¬ 
tercept  constant,  a,  is  unaffected  by  variations  in  S-R 
coding  rules;  and  ji)  The  slope  constant,  b,  is  highly  de¬ 
pendent  upon  variations  in  3-R  coding  rules.  The  results 
of  the  present  experiment  are.  (1)  The  RT  vs  Hf  relation¬ 
ships  were  found  to  depart  significantly  from  linearity  for 
several  of  the  S-R  coding  schemes  studied,  (2)  The  inter¬ 
cept  constant,  a,  was  found  to  be  relatively  insensitive  to 
the  S-R  coding  rules  which  were  used;  and  (3)  The  slope 
constant,  b,  was  fo*ind  to  be  greatly  affected  by  the  S-R 
coding  rules  which  were  used. 

1954 

•Michigan  U.  Dept  of  Psychology,  Ann  Arbor. 

EFFECT  OF  SIZE  AND  LOCATION  OF  INFORMA¬ 
TIONAL  TRANSFORMS  UPON  SHORT-TERM  RETEN¬ 
TION,  by  M.  I.  Posner  and  E.  Rossman.  [1965]  (lOlp. 
incl.  diagrs.  tables,  refs.  (AF06R-67-1811)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)1235  and  Wisconsin  U.  Research  Com¬ 
mittee)  AD  656556  Unclassified 

Also  publish^  m  Jour.,  Exper.  Psychol. ,  v,  70;  496- 
505,  iN’ov..  1965. 

T''ij  series  of  studies  investigates  the  effect  of  informa- 
tioiul  transformations  of  various  levels  of  difficulty,  as 
indicati>d  by  the  amount  of  informa'  m  reduction  required, 
upon  material  in  short-term  storage  at  the  time  of  the 
transform.  Experiment  1  shows  that  with  number  and 
similarity  of  interpolated  items  held  constant,  the 
greater  the  difficulty  of  a  transform  the  more  forgetting 
will  result  fre.n  it.  Experiments  n  and  III  show  that 
these  effect-',  cannot  be  attributed  entirely  to  increases  in 
the  time  ar  item  remains  in  store.  R,ather,  time  in  store 
and  diff'cully  of  transform  both  contribute  to  determining 
the  amount  of  forgetting.  Experiment  IV  shows  that  the 
loss  of  rtiatenal  m  store  is  a  decreasing  function  of  its 
di.stance  prior  to  the  translorm,  but  that  the  transformed 
material  itself  shows  no  decline  in  retention. 


1955 

Michigan  0.,  iUept.,  of  Psychology)  Ann  Arbor. 

TRANSFER  OF  VERBAL  PAIRED  ASSOCIATES,  by  E. 
Martin.  [19t5][17]p.  incl.  dugr.  tables,  refs. 
(AFOSR-67-1812)  (AF  49(638)1235)  AD  656979 

,  Unclassified 

Also  published  in  Psyc  ■:  „  Rev. ,  v.,  72;  327-343,  1965. 

From  the  current  literature  it  is  possible  to  identify  2 
processes  underlying  the  acquisition  of  verbal  j»ir^ 
associates;  response  learning  and  association  formation. 
R  IS  also  apparent  from  the  literature  that  a  complete 
treatment  of  association  formation  must  take  into  account 
association  directionality.  Altogether,  then,  3  "things" 
are  seen  to  evolve  during  the  acquisition  of  a  paired- 
associate  list.i  response  availability,  forward  associa¬ 
tions,  and  backward  asp-xiution.  The  thesis  of  the 
present  research  is  that  what  is  transferred  from  the  1st 
to  the  2nd  task  in  a  paired-associate  transler  situation 
IS  some  combination  of  these  3  effects. 

1956 

Michigan  U.,  Dept.,  of  Psychology,  Ann  Arbor. 

ON  THE  NATURE  OF  SHORT-TERM  MEMORY  ENCOD¬ 
ING  BY  THE  DEAF,  by  R.  Conrad  and  M.  L.  Rush. 
(1965)  (7lp.  incl.  tables.  (AF06R-67-1813)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)1235  and  National  Institutes  of  Health) 

AD  658532  Unclassified 

Also  published  in  Jour.  Speech  and  Hearing  Disorders, 
v.'l^TJSSr-TiJTNov.,  1965 

A  pilix  attemjk  was  made  to  examine  the  kind  of  Imagery 
used  by  severely  deaf  children  in  short-term  memory 
storage  of  visually  presented  consonant  sequences.  Sub¬ 
jects,  both  deaf  and  hearing  controls,  read  briefly  ex- 
fiosed  5-consonant  sequences  and,  at  the  end  o4  each  ex¬ 
posure,  wrote  down  what  they  could  recall.  Error  mat¬ 
rices  for  the  2  groups  were  examined.  Hearing  subjects 
made  a  number  of  systematic  recall  errors  whicn  could 
be  shown  to  be  acoustically  similar  to  the  correct  letters. 
The  error  of  deaf  subjects  were  not  acoustically  related 
to  correct  letters.  he  consistency  of  errors  made  by 
the  deaf  implies  a  consistent  encoding  procedure  which 
IS  at  present  obscure. 

1957 

Michigan  U.  [DejX.,  of  Psychology]  Ann  Arbor. 

IDENTIFICATION  OF  SEQUENTIAL  AUDITORY  AND 
VISUAL  STIMULI,  by  A.  S.  Kamlet.  [1965]  f2]p.  incl. 
diagr,  (AFOSR-67-I815)  (AF  49(638)1235)  AD  656652 

Unclassified 

Also  published  in  Psychonom.  Sci. ,  v.  3:  419-420,  1965. 

The  Ss  identified  pairs  of  15  msec,  one-bit  auditory  and 
visual  stimuli  when  the  interval  between  the  stimuli  var¬ 
ied  from  0  to  500  msec.  The  auditory  judgments  were 
better  when  the  auditory  visual  signals  were  separated  by 
500  msec,  than  when  the  2  signals  were  presented  simul¬ 
taneously,  and  were  also  better  when  the  auditory  stimu¬ 
lus  followed  the  visual  stimulus  ttian  when  the  visual 
stimulus  was  delayed.  (Contractor's  abstract) 
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Michigan  U.  Dept,  of  Psychology,  Ann  Arbor. 

ACOUSTIC  FACTORS  VERSUS  LANGUAGE  FACTORS 
IN  SHC«T-TERM  MEMORY,  by  R.  Conrad,  P.  R. 
Freeman,  and  A.  Hull.  [1965]  [2|p.  mcl.  refs. 
(AF06R-67-1822)  (AF  49(638)1235)  AD  656651 

Unclassified 

Also  published  in  Psychonom.  Sci. ,  v.  3:  57-58,  July 


Forty-five  Ss  recalled  6-consonant  sequences  immedi¬ 
ately  after  Tetter  by  letter  visual  presentation.  The 
main  factor  contributing  to  ease  of  recall  was  within- 
sequence  acoustic  confusabillty.  Language  habits  were 
relatively  unimportant.  Single-letter  language  frequen¬ 
cy  was  unrelat^  to  recall,  second  order  effects  made  a 
small  but  significant  contribution.  (Contractor's 
abstract) 

1959 

Michigan  U.  Dept,  of  Psychology,  Ann  Arbor. 

RECENT  PSYCHOLOGICAL  RESEARCH  RELEVANT 
TO  THE  HUMAN  FACTORS  ENGINEERING  OF  MAN- 
MACHINE  SYSTEMS,  by  R.  W.,  Pew.  [1965]  [5]p.  mcl.. 
Ulus.  refs.  (AFOSR-6'7-1824)  (Sponsored  jointly  by 
Advanced  Research  Projects  Agency,  Air  Force  Office 
of  Siientific  Research  under  AF  49(638)1235,  and  Air 
Force  Systems  Command)  AD  656653 

Unclassified 

Presented  at  Nat'l.  Electronics  Conf. ,  Chicago,  Ill, , 
Oct.  25-27,  1965. 

Also  published  in  Proc.,  Nat'l.  Electronics  Conf. ,  v.  21'. 
678-682,  Oct.  1965. 

This  report  surveys  a  body  of  psychological  theory  and 
lUustrates  a  specific  area  in  which  the  theory  and  as¬ 
sociated  empirical  data  are  relevant  to  system  design 
problems.  Within  the  framework  describing  man  as  a 
single-channel  information  processor  at  least,  there 
are  other  equally  relevant  bodies  of  data.  For  example, 
research  on  the  functional  characteristics  of  the  memo¬ 
ry  subsystem,  especially  short-term  memory  are  avail¬ 
able  to  allow  relatively  precise  specifications  of  tolera¬ 
ble  memory  load,  given  the  nature  of  the  material  to 
be  remembered.  This  literature  would  also  suggest  in¬ 
formation  format  and  coding  for  optimum  recall  or  re¬ 
trieval.  Similarly,  the  accumulating  body  of  data  fo¬ 
cused  on  engineering  descriptions  of  man  as  a  con¬ 
troller  in  feedback  systems  are  available  for  those  with 
problems  in  this  area.  This  paper  suggests  that  one 
should  not  retreat  to  the  comfort  of  his  armchair  and 
its  associated  Intuitive  design  techniques  without  first 
making  a  conscientious  effort  to  talk  to  psychologists 
abouc  his  particular  design  problem  and  to  seek  out  the 
applicable  literature. 


Michigan  U.,  Dept.,  of  Psychology,  Ann  Arbor, 

THE  RANSCHBURG  PHENOMENON-  FAILURES  OF  IM¬ 
MEDIATE  RECALL  CORRELATED  WITH  REPETI¬ 
TION  OF  ELEMENTS  WITHIN  A  STIMULUS,  by  R.  G. 
Crowder  and  A.  W.  Melton.  [1965]  [2]p.  mcl.  diagr. 
(AFOSR-67-1829)  (AF  49(638)1235)  AD  656543 

Unclassified 

Also  published  in  Psychcnom..  Sci. ,  v.,  2:  295-296, 

May  15,  1965. 

Seven-consonant  stimuli  were  recalled  immediately. 
When  the  cosonant  m  position  2  was  repeated  in  posi¬ 
tion  5,  6,  or  7,  an  increase  in  errors  occurred  at  the 
latter  position,  as  compared  with  control  stimuli  in¬ 
volving  no  repetition.  Confirmation  of  the  Ranschburg 
Phenomenon  does  not  occur,  however,  when  the  repeat¬ 
ed-element  position  are  2  and  4..  Nor  was  there  an  in¬ 
creased  error  rate  for  elements  following  a  repeated 
element.  These  observations  support  the  importance 
of  intrastim-Jlus  interference  in  immediate  memory, 
but  leave  uncertain  the  associative  mechanism  respon¬ 
sible  for  such  interference.  (Contractor's  abstract) 


1961 


Michigan  U.  [Dept,  of  Psychology]  Ann  Arbor. 

S-R  COMPATIBILITY  AND  INFORMATION  REDUC¬ 
TION,  by  P.  M.  Flits  and  1.  Biederman.  [1965]  [5]p. 
mcl.  diagrs.  tables,  refs.  (AFOSR-67-1830)  (AF  49- 
(638)1235)  AD  656655  Unclassified 


Also  published  in  Jour.,  Exper.  Psychol. ,  v.  69:  408- 


S-R  compatibility  effects  were  exa.nined  in  4  informa¬ 
tion-processing  tasks  (1-bit  information  conserving,  2- 
bit  conserving,  2  to  1  bit  filtermg,  and  2  to  1  bn  con¬ 
densing)  m  combination  with  2  sets  of  responses  (2  or 
4  fingers  of  1  hand  only  vs  1  or  2  fingers  of  both  hands). 
Eight  different  groups  of  10  Ss  each  were  used,  1  under 
each  condition,  and  tested  for  2  sessions.  One-bit  con¬ 
serving  and  2  to  1  bit  filtering  were  accomplished  about 
equally  well,  undei  both  response  codes.  The  other  4 
tasks  involved  significantly  more  time  and  errors. 

When  a  compatible  (2-hand)  response  code  was  used, 
2-bit  information  conserving  was  more  efficient  tlian 
2  to  1  bit  information  condensing,  notwithstanding  the 
fact  that  the  former  involved  twice  as  many  alternative 
responses,  these  relation  we'  e  reversed  when  a  less 
compatible  (1-hand)  response  code  was  used.  These 
results  indicate  the  importance  of  response  cixling  in 
interpreting  studies  of  different  informjtiun-h.indling 
processes.  (Contractor's  abstract) 


1962 

Michigan  U  Dept,  of  Psychology,  A'ui  Arbor. 
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CONCEPT  UTILIZATION,  by  E.  Maitin.  11965]  |43|p. 
mcl.  diagr.  table,  refs,  (AFOSR-67- 1831)  (AF  49- 
(638)1235)  AD  656655  Unclassified 
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A^  published  in  Handbook  of  Mathematical  Psychologj 
ed.  by  R.  D.  Luce,  R.  R.  Bush  and  E.  Galanter. 

New  York,  Juim  Wiley  and  Sons,  Inc. ,  v.  3:  205-247, 
1965. 

Four  speculations  as  to  what  subjects  do  in  a  conceptr 
utilization  task  are  considered..  None  of  these  specula¬ 
tions  IS  testable  by  direct  observation.  In  each  case, 
however,  the  speculation  is  formulated  with  sufficient 
precision  to  aiiow  the  deduction  of  new  statements  which 
are  testabie  by  direct  observation.  The  several  theor¬ 
ists  involved  hypothesize  variously  that  concept  utiliza¬ 
tion  can  be  viewed  as  paired-associative  ieaming,  as 
cue  conditioning,  as  strategy  seiection,  and  as  a  combi¬ 
nation  of  selection  and  conditioning.  Making  compari¬ 
sons  among  the  4  modeis,  one  cannot  help  but  detect  a 
special  emphasis  on  the  utility  of  models  which  (1)  make 
a  firm  contact  with  both  the  stimulus  situation  and 
response  ciasses  and  (2)  aiiow  for  the  operation  of  more 
than  one  process  at  a  time.,  Restle's  strategy  selection 
IS  poor  in  contact  and  is  a  single-process  model,  and 
consequently  poor  in  verification.  The  2  most  success¬ 
ful  models.  Bourne  and  Restle's  cue- conditioning  model 
and  Bower  and  Trabasso’s  selection-conditioning  model, 
both  make  good  contact  and  pustulate  multiple  processes. 


1963 

Michigan  U.  j Engineering  Psychology  Group]  Ann  Arbor. 

SEEKING  INFORMATION  TO  REDUCE  THE  RISK  OF 
DECISIONS,  by  W.  Edwards  and  P.  Slovic.  11965]  (10]p, 
incl.  diagrs,  tables.  (AFOSR-65-2203)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-63-192  and  Dept,  of  the  Army)  AD  625542 

Unclassified 

Also  gublish^  ^  Amer..  Jour.,  Psychol. ,  v.,  78:  188- 
197,'  June"  196?., 

Undergraduate  Ss  (10  men)  were  asked  to  perform 
528  information-seeking  tasks  of  2  types.  In  standard 
tasks,  S  paid  for  looks  at  the  cells  of  a  16-cell  matrix 
and  was  rewarded  if  he  found  the  unique  cell.  In  in¬ 
verse  tasks,  S  was  fined  for  finding  the  unique  cell  and 
rewarded  for  each  cell  investigated  which  was  not  the 
unique  one.  The  basic  dependent  variable,  strategy- 
score,  was  the  number  of  cells  S  looked  at  for  Usks  in 
which  he  did  not  find  the  unique  cell.  lor  tasks  in  which 
he  did  find  it,  elaborate  rules  were  used  to  infer  wliat 
he  would  have  done  had  he  not  found  it.  The  Ss  per¬ 
formed  reniarkabiy  well;  about  half  the  strategies  used 
were  optimal  or  approximately  so,  and  serious  diverg¬ 
ences  from  the  optimum  were  very  rare.  Performance 
was  less  good  on  standard  than  on  inverse  tasks,  and 
slightly  less  so  on  tasks  with  more  complex  costs  and 
pay-offs  than  on  tasks  with  simpler  costs  and  pay-offs. 
Half  the  Ss  were  too  cautious  and  half  were  too  incau¬ 
tious  in  'asks  for  which  both  were  possible.  Individual 
Ss  usually  were  consistent  in  being  cautious  or  mcau- 
tious.. 


1964 

Michigan  U.,  Inst,  of  Science  and  Tech. ,  Ann  Arbor., 

DIRECTIONAL  AND  WIDE-BAND  VELOCITY  FILTER¬ 
ING,  by  P.  L.  Jackson.  [1965]  [2]p,  (AFO6R-65-2907) 
(AF  49(638)1078  and  AF  49(638)1170)  AD  618782 

Unclassified 

Also  published  in  Geophysics,  v.  30:  279-280,  Apr. 
196?: 

It  IS  pointed  out  that  the  condition  of  mmiochromatic 
illumination  in  obtaining  a  2-dimensional  Fourier  trans¬ 
form  by  optical  means  may  be  relaxed  for  wide-band 
velocity  filtering,  and  for  the  directional  filtering  of  any 
2-dimensional  structure  such  as  a  contour  map.  Simi¬ 
lar  considerations  hold  for  2-dimensional  Fourier 
transforms  obtamed  by  any  means. 


1965 

Michigan  U.  Inst.,  of  Science  and  Tech. ,  Ann  Arbor., 

ATTENUATION  OF  P^^  FROM  OFFSHORE  MAINE  EX¬ 
PLOSIONS,  byG.  E.  Frantti.  [1965]  [7]p.  incl.  diagrs. 
(AFO6R-65-2Si0)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1170  and 
Air  Force  Technical  Applications  Center)  AD  628275 

Unclassified 

Also  published  in  Bull.  Seismol.  Soc.  Amer. ,  v..  55; 
417-423,  Apr.  1965. 

The  attenuation  of  P^  based  on  seismic  energy  density 

in  a  3-sec  time  window  was  examined  as  a  function  of 
frequency  in  the  distance  range  204.  0  s  A  $  346. 4  km 
for  underwater  explosions  in  the  Gulf  of  Maine.,  The 
diffracted  P  wave  contained  energy  in  the  approximate 
frequency  interval  1. 25  to  20  cps  and  attenuation  over 
this  portion  of  the  spectrum  exhibited  an  unusual  fre¬ 
quency-dependence  with  little  scatter  in  the  data.  Dis¬ 
sipation  constants  are  estimated  from  these  observa¬ 
tions.  Integration  of  the  extrapolated  energy  spectrum 
suggests  empirically  that  the  seismic  source  efficiency 
IS  about  e'c.  (Contractor's  abstract) 


1966 

Michigan  U.  Inst.,  of  Science  and  Tech. ,  Ann  Arbor., 

DIFFRACTIVE  PROCESSING  OF  GEOPHYSICAL  DATA, 
by  P.  L.  Jacksc'i.  [1965]  [9]p.  inch,  illus.  diagrs. 
refs.  [AF  49(63F)1170]  AD  614759  Unclassified 

^blished_in  Appl.  Opt.  v.  4:  419-427,  Apr.  1965. 

Processing  of  geophysical  data  can  be  accomplished  by 
opticai  diffraction.  The  data  are  in  the  form  of  trans¬ 
missive  recordings,  environmental  photographs,  or 
drawings.  Five  analyses  ran  be  performed  at  or  near 
the  Fraunhofer  diffraction  plane  with  single  diffraction, 
three  analyses  through  spatial  filtering  with  double  dif¬ 
fraction,  and  one  (correlation)  with  triple  diffraction. 
Primary  emphasis  Is  on  the  processing  of  variable- 


443 


AD?  FORCE  SCIENTIFIC  RESEARCH 


density  seismograms,  for  which  a  special  lecorder  has 
been  constructed.  Spatial  filtering  has  also  been  applied 
to  cloud  cover  pictures  and  contour  maps. 


1667 

Michigan  C..  (Research  Center  for  Group  Dynamics] 

Ann  Arbor., 

STIMULUS  GENERALIZATION  AS  A  FUNCTION  OF 
DRIVE  SHIFT,  by  R.  B.  Zajonc  and  D.  V.  Cross. 

[1965]  [6]p.  met.  diagrs.  tables.  (AFOSR-65-2156) 

(AF  49(638)367)  AD  629034  Unclassified 

Also  published  in  Jour.  Exper.  Psychol. ,  v..  69.  363- 
^68,  AprT  1965. 

Six  pigeons  reduced  to  l(fb  and  6  rt^duced  to  9(fi  of  their 
body  weight  were  framed  to  discrnsinate  a  10-mm.  cir¬ 
cular  spot  from  4-  and  16-mm.  spots.  Following 
training,  Ss  in  the  1st  group  were  raised  to  90'^  and  Ss  in 
the  2nd  dropped  to  70^  of  their  body  weight.  All  timds 
were  tested  for  generalization  to  sj^s  6,  8,  10,  12,  and 
14  mm.  in  diameter..  Following  brief  discrimination 
retraining  the  birds  were  returned  to  their  original  body 
weights  and  again  tested  for  generalization.  The  gener-- 
alizatlon  gradients  were  found  to  shift  toward  larger 
stimuli  when  drive  level  was  raised  and  toward  smaller 
stimuli  when  it  was  lowered. 


1968 

Microwave  Electronics  Corp. ,  Palo  .Alto,  Cali'.- 

STUDY  OF  PHONON-OPTICAL  INrERACTlONS,  by 
F.-  A.  Olson  and  V.  R.  Johnson.  Final  rept.  No'- 
1965,  41p.  mcl.  illus.  diagrs,  refs.  (AFC)SR-65- 
2467)  (AF  49(638)1.330)  AD  628020  Unclassified 

Exploratory  researcti  is  described  concerning  phonon- 
photon  iiiteracttoiis  in  optical  sources.  These  include  i 
theoretical  description  of  Bragg  and  Raman.Nath  scat¬ 
tering  caused  by  propagation  of  a  plane  acoustic  wave 
througii  the  path  of  a  laser  beam..  This  interaction  is  con¬ 
sidered  for  .ntracavity  operaiion  with  f)ossilUlitie.s  of 
modulation,  frequency  tran.slation  and  output  cjupling. 

The  conditions  for  synchronous  mode  operation  arc  also 
described.  Modulation  of  an  injection  laser  is  considered 
on  a  theoretical  basis  with  suggestions  as  to  what  re¬ 
sults  are  to  be  attained  and  how  the  concept  may  be 
tested.  Because  boundary  condition-s  arc  indeterminate 
.'or  the  injection  laser,  it  was  felt  that  experimental  re- 
Sfcirch  should  first  deal  with  the  intracavity  modulati'm 
and  ccxipling  in  an  optically  pumped  laser.  Thus  experi¬ 
mental  work  proceeded  to  test  the  interaction  in  a  ruby 
laser..  Several  experimental  difficulties  were  encount-- 
ered.  The  prime  problem  being  associated  with  strains 
set  up  by  the  thermal  shuck  created  when  the  laser  was 
operated  in  a  pulsed  mode.  IXiring  the  latter  part  of 
this  study,  however,  850  Me  acoustic  wave  interaction 
was  observed  in  the  laser..  Us  magnitude  being  slightly 
above  the  noise  level.  Suggestions  are  made  as  to  how 
some  of  the  experimental  problems  may  be  overcome 
and  how  significant  output  ciupling  and  modulation  may 
be  best  appreciated.  (Contractor's  .ibstract) 


1969 

Midwest  Research  Inst. ,  Kansas  City,  Mo. 

DETERMINATION  OF  MIXED  VIRIAL  COEFFICIENTS, 
by  J.  Brewer  Final  technical  rept.  Dec.  1965,  35p. 
mcl.  diagrs.  tables,  refs.  (AFOSR-66-0411)  (AF  49- 
(638)1180)  AD  628888  Unclassified 

An  experimental  apparatus  has  been  constructed  and 
developed  and  with  it  the  intei action  second  virial  co¬ 
efficients  have  been  measured  Irom  -125'  to  50’C  in 
25' C  increments  for  the  followmg  systems:  N2-Ar, 

•Ar-Hg,  Ar-He,  Ne-Ar,  N2-H2,  Nj-He,  Ne-Hj,  Hj-He,, 

Ne-H2  and  Ne-He.  The  excess  and  interaction  second 

virial  coefficients  were  determined  usually  within  0. 1 
cc.'mole  corresponding  loan  error  in  the  ratio  AP  P 

of  5  x  10'°,  by  measuring  the  pressure  change  of  mix¬ 
ing  2  pure  gases  at  constant  temperature  and  volume. 
This  precision  corrp,si3onds  to  about  one  part  in  200, 000 
for  conventional  PVT  experiments.  The  comparison  be¬ 
tween  experimental  values  and  those  calculated  by  the 
Kihara  potential  was  considered  good  at  the  higher  tem¬ 
peratures  and  fair  to  poor  at  the  lower  temperatures 
where  it  was  as  much  as  8  cc/mole.  In  the  temperature 
range  of  -125  to  50  C,  the  excess  quantity,  E,  was 
empirically  correlated  to  the  absolute  temperature  by 
the  relation,  E  =  aT*^  where  the  value  of  b  was  essen¬ 
tially  the  same  for  most  of  the  binary  mixtures. 


1970 

Milan  U.  Inst,  of  Genera'  Chemistry  (Italy). 

TRIC.ARBONYL-  AND  HYDRIDETRICARBONYLBISTRI- 
PHENYLPHOSPHINERPHENIUM,  by  M.  Freni,  D. 
Giusto,  and  V.  Valenti.  |1965]  (2]p.  (AFORH-65- 
0685)  (AF  EOAR-64-9)  AD  615356  Unclassified 

Also  published  in  Jour.  Inorg.  and  Nuclear  Chem. ,  v. 
2l-  ■755-'7?f , ,'T9f5. 

Pentahyrt •idclristnphenylphosphinerhenium,  ReHgLj 

|L  =  P(C  H.),].  reacts  with  carbon  monoxide  at  high 
b  D 

pressure  to  form  a  crystalline,  air  stable,  white  solid, 
hydridetricarbonylbi.-lriphenylphosphinerhenlum  which 
in  turn  reacts  under  a  vacuum  to  form  tricarbonylbis- 
triplsenylphosphinerhenium.  The  latter  2  compounds 
.\re  briefly  analyzed. 


1971 

Milan  U.  jinst.  of  General  Chemistry]  (Italy). 

TR1PHENYLPHO£PH1NE-GOLD(0)GOLD(I)  COM¬ 
POUNDS,  by  L.  Malatesta,  L.  Naldini  and  others. 
|1965]]2]p,  (AF06R-65-2396)  |AF  EOAR-64-9) 

AD  629303  Unclassified 

Also ^blish^Jn  Chem.  Common. ,;  No.  lli  212-213, 
June  9,  19??. 
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AUgL^Cl,3'  5H2O  (I),  where  L  -  Ph^P,  was  prepared  by 

the  reaction  ol  chlorotriphenylphosphinegoldil)  with 
NaBH^  In  EtOH,  I.iAlH^,  or  ethanolic  KOH.  AUjL^Cl, 

4CH3OH  (II)  was  prepared  when  (I)  was  digested  in  cold 
MeOH.  The  behavior  of  the  compounds  suggested  1  atom 
of  Au  had  an  oxidation  number  of  1  and  the  other  4  an 
oxidation  number  of  0.  The  compounds  are  ionic  and 
exhibit  diamagnetism. 

1972 

Milan  U.  Inst.,  of  General  Chemist-ey  (Italy). 

COMPLEX  HYDRIDES  AND  ZEROVALENT  DERIVA¬ 
TIVES  OF  TRANSITION  METALS,  by  L.  Malatesta. 

Final  rept.  Nov.  1,  1965,  46o.  incl.  diagrs.  tables, 
lefs.,  (AFOSR-65-2717)  (AF' EOAR-64-9)  AD  627812 

Unclassified 

The  research  on  comple.':  hydrides  and  aerovalent  de¬ 
rivatives  of  transition  metals  has  resulted  in  the  follow¬ 
ing  6  publicat.ons  '“hich  are  presented  in  whole  or  in 
summary  .is  the  text  of  this  report!'  (1)  Hydrido  Com¬ 
plexes  of  Transition  Metals,  (2)  Basic  Behavior  of  Some 
Platinum  (O)  Derivatives,  (3)  Tricarbonyl  and  Hydrido- 
tricarbonylbistriphenylphosphinerherium,  (4)  Novel 
Rhenium  Triphenylphosphine  Compounds;  (5)  Triphenyl- 
phosphine  Gold(0)GoId(I)  Compounds,  and  (6)  New  Tri- 
phcnylphosphine  Iridium  Compounds, 


1973 

Mil.in  U,  [Inst,  of  General  Chemistry)  (lU'y). 

TRIPHENYLPHOSPHINE  00L0(0)00LD(I)  COM¬ 
POUNDS,  by  L.  Malatesta,  L.  Naldiru  and  lAhers. 

(1965!  [15lp.  iHCl.  tables,  rei.s  (Bouii^witn  i^  .AFOSR- 
65-271?,' AD  627812)  jAF  EOA!l-64  ^7 

Unclassified 

The  prenurjtiC'i  and  properties  of  the  compounds 
iAujL^lX  (L  P(CgHj;)3,  and  X  .  Cl..  NO3,  CIO^,. 

U(C'cHs).,  Sr.n.,  aisl  Au,L„X  (X  -  J,  CN,  Snl.)  are  lie- 

.scribed  .ind  discussed.  F.'-om  the  infrared  frequencit.« 
reyKirted,  other  intormation  aocot  the  anion  symmetry 
st! etching  ol  these  compounds  wa.s  deduced. 


1974 

Milan  U.  Inst,  ol  General  Chemistry  (Italy).. 

NEW  TRIPHENYLPHOSPHLN’E-miDIUM  COMPOUNDS, 
by  L.  Malate.sta,  G.  Caglio,  and  M,  Angoletta.  [1965| 
[lOjp.  inch,  diagrs.  tables,  reis.  (AF  EOAR-64-9! 

Unclassified 

Published  in  Jour.  Chem.  Sbc.  (London),  Dec.  1965, 
p.  697T-65?3. 

The  preparation  and  properties  of  the  unsaturated 
hydride  lrHg(PPhj)2  and  of  the  carbonyl  hydrides 

IrHCO(PPhj)2  and  IrHgCO(PPh^)2  are  1  eported.  From 


these,  with  perchloric  acid,  Irh2CO(PPhj)2  has  been 
obtained,  which  by  action  of  CO  gives  Ir(CO)3 
(PPhg)2Ci04.  This  perchlorate  with  alkaline  methanol 

forms  th(  novel  organometallic  methoxycarbonyl  com¬ 
pound  Ir(C02Me)  (CO)2(PPhg)2.,  Tentative  structures, 

deduced  from  infrared  spectra  and  electric  moments  in 
solutions,  are  assigned  to  these  compounds  and  to  some 
of  their  derivatives. 


1975 

Milan  U.  Inst.,  of  Physics  (Italy). 

EVIDENCE  FOR  SPACE  CHARGE  POLARIZATION  IN 
PURE  KCl  AT  LOW  TEMPERATURES,  by  C.  A.  Bucci 
and  S.  C.  Riva.  |1965]|9lp.  mcl.  dugrs.  refs. 
(AFOSR-65-1893)  (Sponsored  jointly  by  Air  Force 
Oflice  of  Scientific  Research  under  AF  EOAR-63-27 
and  Consiglio  Nazionalc  della  Ricerche)  AD  625705 

Unclasstlied 

Presented  at  Forty-ninth  Symposium  of  the  Italian  Phys¬ 
ical  Society  (S.  I.  F. ),  Bari  (Italy),  Nov..  1963. 

Also  published  in  Jour.,  Phys.  and  Chem.  Solids,  v.. 
56rJ63-37l,  TSfi5. 

A  study  is  carried  out  on  the  polarization  effects  in 
KCl  crystals  of  different  purity  in  the  range  of  tempera¬ 
tures  between  LNT  and  250‘  C.,  It  is  shown  that  the 
effects  of  dielectric  relaxation  of  dipolar  nature  are 
present  iogether  with  nonlinear  polarization  phenomena. 
The  presence  of  the  latter  has  been  studied  by  means 
of  a  careful  testing  of  Ohm's  law,  of  the  superposition 
principle  and  by  means  of  the  method  of  ionic  thermo- 
conduciivity  ilTC).  The  ITC  method  allows  a  iiualita- 
tive  and  quantitative  discrimination  of  the  different 
polarization  processes.  The  results  show  that  part  cf 
the  current  decay,  observed  when  the  static  electrical 
field  IS  applied  to  s  KCl  single  crystal,  is  aue  to  di¬ 
polar  orientation,  but  part  of  it  cannot  be  imputed  to 
linear  dielectric  relaxation;  an  Interpretation  In  terms 
oi  ioiiie  space  cliarge  formation  Is  shown  to  be  more 
realistic.  (Contractor’s  abstract) 


1976 

[Mikin  U.  1  Inst,,  of  Phvslcs  (Italy). 

PHOTOSTIMULATED  THERMOLUMINESCENCE  IN 
POTASSIUM  CHLORIDE  SINGLE  CRYSTALS,  by  B. 
Bosacchi,  R.  Fieschl,  and  P.  Scaramclli.  [1965]  |6Tp. 
incI.  diagrs.  table,  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  EOAR- 
63-27,  and  Consiglio  Nazionai--  delle  Richerche) 

Unclassified 

Published  in  Phys..  Rev. ,  v.  138:  A1760-A1765,, 
JuneT4,  (565. 

Thermolumlnescence  jiliotostimulated  over  the  spec¬ 
tra!  range  230-1000  mp  is  investigated  in  KCl  single 
crystals  in  the  temperature  range  90-270“K.  The 
glow  peaks  are  stimulated  by  rigorously  monochromatic 
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light  ol  wavelength  corresponding  to  the  F,  to  the  L,  and 
to  the  tail  of  the  K  band.  No  V  band  stimulation  is  found; 
only  electron  traps  are  therefore  ii.vc.lved  In  the  process. 
Comparison  of  the  stimulation  spectra  with  the  corre¬ 
sponding  absorption  and  photoconductivity  curves  found 
by  other  authors  shows  that,  besides  the  usual  trapping 
through  capture  of  photcelectrons  from  the  conduction 
band,  a  second  process  takes  place,  namely  tunneling 
from  excited  F  centers;  this  happens  fur  the  glow  band 
centered  at  ~215°K.'  The  trap  giving  rise  to  the  above 
band  is  assigned  to  F'  centers,  according  to  other 
works;  further  evidence  is  presented  to  support  this 
identification.  (Contractor's  abstract) 


1977 

[Milan  U.  Inst,  of  Physics  (Italy)] 

ISOTOPE  EFFECTS  INDUCED  BY  LOCAL  MODES  IN 
THE  U  BAND,  by  G.  Baldlnl,  E.  Mulaz..l,  and  N. 

Terzi.  [196S]  [Bjp.  incl.  diagrs.  tables,  refs. 
(AFOSR-66-1'777)  (In  cooperation  with  Rochester  U. , 

N.  Y. )  (AF  EOAR-65-5)  AD  639842  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  140:  A2094-A2101, 

Dec.  13,  1995, 

The  experimental  investigation  in  the  temperature  range 
from  4  to  400°  K  of  the  ultraviolet  U  band  in  KCI,  KBr, 
and  RbCI  crystals  containing  H'  and  D*  ions  has  re¬ 
vealed  the  following  isotope  idfects:  (a)  The  half-width 
of  the  Uh  band  is  from  4  to  3%  larger  than  that  of  the 

Up  band,  and  (b)  The  Uj^  band  occurs  at  energies  ^0. 02 
ev  smaller  than  those  of  the  Uq  band.  In  order  to  de¬ 
scribe  these  results,  the  method  of  moments,  in  the 
harmonic  and  Condon  approximations,  has  been  applied. 
From  the  symmetry  of  the  defect  it  is  shown  that  only 
the  vibrational  modes  which  transform  according  to  the 
r  IS*  representation  of  the  full  cubic  point  group  can 
be  responsible  for  the  isotope  effects  these  modes  are 
Just  those  active  in  the  infrared.  It  is  found  that  during 
optical  transitions,  allowed  in  depole  approximation,  the 
r  15*  modes  suffer,  via  the  electron-phonon  interaction, 
only  a  frequency  shift,  and  that  only  the  local  mode  has 
to  be  taken  into  account  in  order  to  predict  the  observed 
Isotope  effects,  since  the  contribution  coming  from  the 
r  15'  continuum  is  negligible.  Finally,  the  local-mode 
frequency  of  the  excited  U  center  has  been  estimated. 
(Contractor's  abstract) 


’978 

Milan  U.  [Inst,  of  Physics]  (Italy). 

DIEI.ECTRIC  RELAXATION  IN  POTASSIUM  CHLORIDE 
IN  THE  RANGE  OF  TE.MPERATURE  L.  N.  T.  -500°K 
(Abstract),  by  C.  Bucci  and  R.,  Fleschl.  [1965]  [i]p. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  EOAR-65-7]  and  Conslgllo  Nazionale 
delle  Ricerche)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Kansas  City,  Mo. ,  Mar.,  24-27,  1965. 


Published  in  Bull.  Amer.,  Phys.  Soc. ,  Series  H,  v.  10. 
348,  Mar,  24.  1965. 

The  temperature-dependent  polarization  in  KCI  both 
pure  and  containing  divalent  metallic  impurities  has  been 
investigated  by  means  of  the  method  of  ionic  theimocon- 
ductivity  (ITC).  The  ITC  has  been  recently  introduced 
for  studying  the  polarization  in  dielectrics:  the  depolari¬ 
zation  V  .rrent,  at  linearly  increasing  temperature,  is 
characterized  by  bands  each  of  them  representing  a  dif¬ 
ferent  polarization  process.  In  KCI,  with  a  warming 

rate  of  nearly  0. 1°K  sec  a  band  at  230  K  has  been 
recognized  as  the  or.entation  of  the  dipolar  complexes 
composed  by  metallic  impurities  and  potassium  vacancy 
and  their  dynamic  parameters,  in  the  case  of  Sr  and  Ca, 
have  been  measured.  A  broad  band  at  temperatures 
higher  than  450° K  has  been  attributed  to  the  release  of 
space  charge.  Three  bands  in  partial  superposition, 
located  between  350°  and  420  K,  have  been  mvestigated 
and  the  results  are  discussed  and  compared  with  the  dc 
measurements  of  A.  S.  Nowick  and  P.  H.  Sutter  and 
with  the  ac  measurements  at  higher  temperatures  of 
P.,  V.  Sastry  and  T.,  M.,  Srinivasan. 


1979 

.Minnesota  U.  Dept.,  of  Aeronautics  and  Engineering 
Mechanics,  Minneapolis. 

VIBRATIONS  OF  DYNAMICAL  SYSTEMS  WITH 
QUADRATIC  NONLINEARITIES,  by  P.  R.  Sethna. 

[1965]  [7]p.  incl.  diagrs.  (AFOSR-65-2337)  (AF 
AFOSR-62-275)  AD  630334  Unclassified 

Presented  at  ASME  Applied  Mechanics  and  Fluids  Engi¬ 
neering  Conf. ,  Washin^on,  D.  C. ,  June  7-9,  1965. 

Also  published  In  Jour.  Appl.  Mech. ,  v,  32:  576-582, 

Sipt;  1965; 

General  2-degrec-of-freedom  dynamical  systems  with 
weak  quadratic  ncnlinearities  are  studied.  With  the  aid 
of  an  asymptotic  method  of  analysis  a  classification  of 
these  systems  is  made  and  the  more  interesting  sub¬ 
classes  are  studied  in  detail.  The  study  includes  an  ex¬ 
amination  of  the  stability  ol  the  solutions.  Depending 
on  the  values  of  the  system  parameters,  several  differ¬ 
ent  physical  phenomena  are  shown  to  occur.  Among 
these  IS  the  phenomenon  of  amplitude-modulated  mo¬ 
tions  with  modulation  periods  that  are  much  larger 
than  the  periods  of  the  excitation  forces. 


1980 

Minnesota  U.  Dept,  of  Aeronautics  and  Engineering 
Mechanics,  Minneapolis. 

NONLINEAR  OSCILLATIONS  OF  A  GYROSCOPIC 
PENDULUM  WITH  AN  OSCILLATING  POINT  OF  SUS¬ 
PENSION,  by  P.,  R..  Sethna  and  G.  W.  Hemp.  [1965] 
[17]p.  incl.  diagrs.  refs.  (AFOSR-65-2342) 

(AF  AFOSR-62-275)  AD  629568  Unclassified 
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Forces  dans  les  Systems  Non-llnealres,  Marseille 
(France)  (Sept.  7-12,  1964),  Paris  CNRS,  No.  148: 
375-391,  1965. 

Tne  effects  of  vertical  oscillatory  motions  of  the  point 
of  suspension  on  the  motion  of  a  gyroscopic  pendulum' 
are  studied  for  all  values  of  the  frequency  of  support 
motion;  no  restrictions  are  made  on  the  spin  of  the 
gyroscope.  Nonlinear  resonant  motions  and  their  sta¬ 
bility  are  discussed  for  motions  in  the  neighborhood  of 
steady  precession  motions.  The  asymptotic  effect  erf 
high  frequency  support  oscillations  are  investigated. 


1981 

Minnesota  U.  [Oept.  (rf  Chemical  Engmeering] 

Minneapolis. 

THE  METHOD  OF  WEIGHTED  RESIDUALS  AND  ITS 
RELATION  TO  CERTAIN  VARIATIONAL  PRINCIPLES 
FOR  THE  ANALYSIS  OF  TRANSPORT  PROCESSES,  by 
B.  A.  Finlayson  and  L.  E.  Scriven.  [1965]  [10]p.  incl. 
diagrs.  refs.  (AFO6R-65-2207)  (AF  AFOSR-63-219) 

AD  625551  Unclassified 

Also  published  in  Chem.  Eng.,  Sci. ,  v.  20:  395-404, 

TMFT' 

The  approximation  scheme  entitled  .method  of  weighted 
residuals  is  extended  to  systems  of  differential  equations 
and  vector  differential  equations.  The  .ariational  prm- 
ciples  proposed  by  Rosen,  Chambers  and  Biot  for  un- 
steady-state  heat  transport  are  all  shown  to  be  applica¬ 
tions  of  the  method  of  weighted  residuals.  The  von- 
Karman-Pohlhausen  method  and  the  method  of  moments 
are  also  shown  to  be  special  cases.  The  method  is  il¬ 
lustrated  by  application  to  the  problem  of  unsteady  heat 
transfer  to  a  fluid  in  ideal  stagnation  flow.  (Contrac¬ 
tor's  abstract) 


1982 

Minnesota  U.  [Dept.,  of  Chemical  Engineering] 

Mi.miea  pulls. 

GALERKIN'S  METHOD  AND  THE  LOCAL  POTENTIAL, 
by  B.  A.  Finlayson  and  L.  E.  Scriven.  [1965]  6p. 
(AFOSR-66-0286)  (AF  AFOSR-63-219)  AD  628582 

Unclassified 

Also  fxiblished  in  Non- Equilibrium  Thermodynamics; 
Variational  Techniques  and  Stability;  Proc.  of  a  Sym¬ 
posium,  Chicago  IJ. ,  Ill.  (May  17-19,  1965),  ed.  by 
R.  J.  Donnelly,  R.  Herman,  and  I.  Prigogine.  Chicago 
U.  Press,  1966,  p.  291-294.,  (AFOSR-66-1685) 

The  advantages  of  viewing  the  local  potential  method  as 
an  application  of  Galerkin's  method  are  threefold:  (1) 
Variational  formalism  is  avoided  by  using  Galerkin's 
method,  a  conceptually  simple,  straightforward  ap¬ 
proximating  scheme;  (2)  convergence  proofs  and  other 
useful  mathematical  information  are  sometimes  avail¬ 
able  for  Galerkin's  method,  and  (3)  inasmuch  as 
Galerkin's  method  is  actually  only  one  member  of  a 
family  of  weighted-residual  methods  for  direct  approxi¬ 
mation  using  trial  functions  with  adjustable  parameters. 


the  way  is  plain  to  alternative  direct  methods  for  at¬ 
tacking  a  prcblem.  From  tbs  standpoint  ot  fluid  me¬ 
chanics  and  transport  theory  there  is  considerable 
need  for  careful  and  systematic  comparisons  of  these 
more-or-less  well-established  schemes  and  for  in¬ 
creased  attention  to  them  by  mathematicians  or  nu¬ 
merical  analysts. 


1983 

Minnesota  U.  [Dept,  ol  Electrical  Engineering] 
Minneapolis. 

A  COMPUTATIONAL  TECHNIQUE  FC»  OPTIMAL 
SYSTEMS,  byE.  B.  Lee.  [1965]  [2]p.  (AFCI6R-6S- 
2339)  (AF  AFOSR-64-571)  AD  629855 

Unclassified 

Al^^pubUsh^^in  IEEE  Trans.  Automatic  Control,  v. 

One  of  the  remaining  difficulties  in  the  application  irf 
optimal  controllers  is  an  effective  computational  meth¬ 
od  to  use  in  online  determination  of  control  function. 
This  correspondence  shows  that  the  known  properties  of 
the  set  of  attainability  provides  the  proof  of  convergence 
of  a  computational  scheme  described  here  for  certain 
control  problems.  The  established  results  depend  on 
the  geometric  concepts  of  the  set  of  attainability.  The 
results  presented  are  generalizations  of  the  results  for 
the  discrete  case  as  considered  by  E.  B.  Lee, 


1984 

Minnesota  U.  Dept,  of  Electrical  Engineering, 
Minneapolis. 

TEMPERATURE  DEPENDENCE  OF  CONDUCTIVITY 
EFFECTIVE  MASS  OF  HOLES  IN  GERMANIUM,  by  K. 

S.  Champlin,  D.  B..  Armstrong  and  others.  [1965]  [3]p. 
incl.  diagrs.  refs.  (AF06R-65-2537)  (AF  AFOSR- 
84-606)  AD  629847  Unclassified 

Algo  published  in  Phys.  Rev.  lirs. ,  v.  14:  547-549, 
Apr.'  5,  1965, 

An  extension  of  the  Benedict-Shockley  microwave  ex¬ 
periment  is  used  to  determine  the  conductivity  effective 
mass  of  holes  in  germanium  throughout  the  temperature 
range  between  90°  and  250“K.  In  this  Interval,  the 
mass  was  observed  to  be  significantly  larger  than  the 
value  0. 23  m  calculated  from  cyclotron  resonance  data 
and  to  increase  markedly  with  temperature.  If  this  ob¬ 
servation  Is  correct,  the  enigmatic  T"^-  temperature 
dependence  of  the  conductivity  of  p-type  germaiUum  ac¬ 
tually  indicates  a  much  less  severe  temperature  de¬ 
pendence  of  relaxation  time.  The  optical-mode  scatter¬ 
ing  mechanism  that  has  been  proposed  to  explain  this 
phenomenon  v.'ould  thus  be  neither  justified  ror 
necessary. 

1985 

Minnesota  U..  Dept,  of  Mathematics,  Minneapolis. 
SINGULARITIES  OF  SOLUTIONS  OF  NONLINEAR 
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EQUATIONS,  bvJ.  Serrin.  [1965]  [2  lip.  incl.  rels. 
(AF06R-6tf-0247)  (AF  AF06R-63-372)  AO  630584 

Unclassified 

Also  published  in  Proc.  Symposia  Appl.  Math, ,  v..  17;. 
1065. 

The  behavior  of  solutions  of  non-linear  second-order 
partial  differential  equations  near  isolated  singularities 
is  studied.  The  equation  is  assumed  of  the  form  (1)  div 
A(z,  Ujj)  =  0,  where  A(x,  u  )  is  a  given  continuous  real 

n-vector  valued  function  of  x  =  (xj,  x^, . . . ,  x^)  and  u^^  = 
(Uxii  u^, . .  •  satisfying  the  following  conditions  for 

some  a  £  1,  b  £  0,  >  1;.  (2)  |A(x,p)|  salp|"'^  +b®'-‘, 

(3)  p-  A(x,p)  £  |pl"-b",  (4)  (p-q)-.  (A(x,p)-A(x,q))  >  0, 
p  q  (monotonicity),  (5)  the  Dirichlet  problem  is  solva¬ 
ble  for  smoothly  bounded  domains  and  given  continuous 
boundary  data.  Let  K  ^  -(l/u„)  f  A  ■  n  ds,  where  the 

integral  is  taken  over  any  smooth  non-intersecting 
closed  surface  in  0  <  |x|  <1  containing  the  origin  in  its 
interior,  and  n  denotes  the  outer  normal  to  this  surface. 
Theorem  1;  Let  u(x)  be  a  positive  solution  of  equation 
(1)  in  the  domain  0  <  |x{  <1.  Then  u  tends  to  a  (finite 
or  infinite)  limit  Uq  as  x  -  0.  The  origin  is  a  removable 

singularity  if  and  only  11  K  :=  0.  If  the  singularity  is  no’ 
removable,  then  Ug  is  infinite  if  o  s  n  and  finite  if  o  >  n, 

moreover,  in  the  neig.hborhood  of  the  origin  one  has 

u  if  0,  <  n,  u  -  Uq  ==  ±  U  o  •> 

n.  For  0  =  0,  u  *  log  1/r.  (Here  f  g  means  the  ratio 
is  bounded  away  from  0  and  )  Theorem  2  deals  with 
the  case  of  solutions  in  a  neighborhood  of  infinity. 

(Math.  Rev.  abstract) 


1966 

Minnesota  U..  [Dept,  of  Mathematics]  Minneapolis. 

ISOLATED  SINGULARITIES  OF  SOLUTIONS  OF  QUASI- 
LINEAR  EQUATIONS,  by  J.  Serrin.  [1965]  [22]p. 
(AFOSR-66-0259)  (AF  AFOSR-63-372)  AD  641521 

Unclassified 

Also  published  in  Acta  Math. ,  v.  113-  219-240,  1965. 

In  a  previous  paper  (Acta  Math. ,  v.  111:<  247-302, 

1964),  the  author  studied  the  local  behavior  of  the  solu¬ 
tions  of  certain  second-order,  quasi-llnear  equations 
div  A(x,  u,  Ujj)  =  B(x,  u,  u^),  the  nature  of  removable 
singularities  and,  in  the  special  case  B  -  0,  the  behavior 
of  positive  solutions  near  an  isolated  singularity.  In 
the  present  paper,  the  conc'ltlon  B  =  0  above  is  proved  to 
be  superfluous,  some  of  the  other  results  are  improved 
and  a  few  errors  are  corrected.  The  new  proofs  are 
essentially  refinements  of  the  proofs  given  in  the  origi¬ 
nal  paper.  An  interesting  new  remark  is  that  if  a  solu¬ 
tion  u  £  L  lias  a  nonremovable  singularity  at  0,  then  div 
A(x,  u,  Ujj)  =  B(x,  u,  Uj.)  =  K6  (0)  in  the  sense  of  distri¬ 
butions.  (Math.  Rev.,  abstract) 


1987 

Minnesota  U.  [Dept.  ]  of  Mathematics,  Minneapolis. 

REMOVABLE  SINGULARITIES  OF  SOLUTIONS  OF 
ELLIPTIC  EQUATIONS.  11,  by  J.  Serrin.  [1965]  [7]p. 
incl.  refs.  (AFOSR-66-0265)  [AF  AFOSR-63-372] 

AD  641520  Unclassifi^ 

Also  published  in  Arch.  Rational  Mech.  and  Anal. ,  v. 
20:  163-169,  1965. 

The  author  proves  3  theorems  to  the  effect  that  if  u  is 
a  weak  solution  of  the  equation  div  il(x,  u,  u^)  =  b(x,  u, 

u^)  on  D— Q,  where  D  is  open  and  Q  is  compact  with 

Hausdorff  (n-l)-measure  0,  then  u  can  be  defined  on  Q 
so  that  the  extended  function  is  a  solution  in  all  of  D.  It 
is  assumed  in  all  cases  that  ti  is  continuous,  |ti(x,  u, 
u^)i  -s  a,  and  j*(x,  u,  u^^)!  £  f(x)  along  the  solution 
where  f  e  L  (D),  and  additional  hypotheses  are  given 
as  follows  for  each  theorem.  Theorem  3:  The  conclu¬ 
sion  above  holds  m  case  p-  tl(x,  u,  p)  £  |p|  —  diu!  —  g, 
where  d  and  g  t  L^^^(D).  Theorem  l.i  If  h  =  ti(p)  and 

S  =  e(u),  the  solution  u  is  continuous  and  h  and  B  satisfy 
(p-q)-  'Si(p)-tl(q);  >  0  for  p  /  q  and  (u-v)--  -Sfv)  ?  0, 
then  u  can  be  extended  to  be  continuous  on  D  (and  to  be 
a  weak  solution  on  D).  Theorem  2:  If  si  ■=  Si(p),  *  =  *(u), 

II  and  *  are  of  class  C2,  s  0,  ilj^  k^i^k  ■=•  C  If  i  ?  I  >  0, 

and  u  is  of  class  C^  on  D— Q,  then  u  may  be  defined  on 
Q  so  that  u  is  of  class  C^  on  D.  (Math.  Rev.  abstract) 


1988 

Mmnesota  U.  [Dept,  of  Mathematics]  Minneapolis. 

ON  THE  BEHAVIOR  OF  SOLUTIONS  OF  QUASI- LINEAR 
ELLIPTIC  EQUATIONS,  by  H.  Jenkins.  [1965]  [10]p. 
(AFOSR-66-0723)  'AF  AFOSR-63-372)  AD  632747 

Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc. .  v.  119: 
407-416,  Sept.T965. 

Some  earlier  results  of  the  author  (Arch.  Rational 
Mech.  and  Anal. ,  v..  16:  402-410,  1964)  and  of  R. 

Finn:  (Jour.-  Analyse  Math. ,  v.  14:  139-160,  1965)  are 
generalized  to  a  class  of  quasi-linear  equations  in  n- 
variables.  This  is  accomplished  by  extending  the  meth-- 
od  of  constructing  radially  symmetric  super-solutions 
which  was  developed  previously  for  equations  in  2- 
variables,  to  an  a.ialogous  class  in  n-variables.  It 
turns  out,  however,  that  the  radially  symmetric  super- 
solutions  so  constructed,  remain  super-solutions  when 
all  but  j  £  2  of  the  variables  are  suppressed.  The 
strongest  results  are  then  obtained  by  using  the  super¬ 
solutions  arising  by  taking  )  =  2. 


1989 

Minnesota  U..  Dept,  of  Mathematics,  Minneapolis. 
CONVERGENCE  OF  WEIGHTED  AVERAGES  OF 
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INDEPENDENT  RANDOM  VARIABLES,  by  B. 

Jamison,  S.  Orey,aaiKl  W.  Pruitt.  [1965]  [5^.  (AF06R- 
65-2'‘18)  |AF  AFOSR-e3-38rj  AD  629602 

Unclassilird 

Also  published  in  Zeitschr.  Wa'j'scheinlichkeitstheorie, 
7..  4;V6-44,  1965. 

Let  Xj^}  be  a  sequence  of  independent,  identically  dis¬ 
tributed  random  variables  ana  W|^  a  sequence  of  posi¬ 
tive  numbers.  Define  S  =1  w.  X,,  and  W  --  2  w  . 

n  ,  k  k  n  j  k 

The  paper  studies  the  convergence  properties  of  'W^.- 

The  restriction  of  the  type  of  process  permits  considera¬ 
tion  d  a  much  larger  class  of  weights. 


1990 

Minnesota  U..  [Dept,  of  Mathenutics)  Minneapolis. 

TRANSIATION- INVARIANT  CONES  OF  FUNCTIONS 
ON  SEMI-SIMPLE  LIE  GROUPS,  by  H.  Furstenberg. 
[1965]  [56]p.  incl.,  refs.  (AF06R-65-2619)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
(AF  AFOSR-63-381]  and  Army  Research  Office 
(Durham))  AD  629600  Unclassified 

Also  published  in  Bull..  Amer.,  Math.  Soc. ,  v.,  71;. 
271-326,  Mar..  1965. 

Let  G  be  a  noncompact  connected  semisimple  Lie  group 
with  a  finite  center,  and  let  X  be  a  homogeneous  G- 
sjace.  A  non-zero  positive  real-valued  continuous  func¬ 
tion  s  on  G  X  X  is  called  a  multiplier  on  G  x  X  if  s(gjg2, 

4)  =  s(gj,g24)s(g2,4).  K  H  is  a  closed  subgroup  of  G, 

and  if  s  is  a  multiplier  on  G  x  X  such  that  s(h,  4)  =  1  for 
all  h  (  H,  4  t  X,  then  s  is  called  an  H-multiplier.  The 
set  of  all  H-multipliers  is  denoted  by  Mjj(X).  If  H  = 

e1,  then  each  multiplier  is  an  H-multiplier.  The  set 
of  all  multipliers  is  denoted  by  M(X).  If  s  <  Mj^(X),  and 

4  t  X,  the  function  g  -  s(g,  4)  is  called  an  H-multiplier 
function  on  G.  The  class  of  H-multiplier  functions  is 
denoted  by  Ejj(X)  by  E(X)  if  H  -  .  e}).  The  author  shows 
how,  by  making  an  appropriate  choice  for  X  and  H,  the 

functions  in  E„(X)  may  be  made  to  play  a  role  analogous 
n 

to  the  role  played  by  exponential  functions  on  the  real 
line  in  classical  harmonic  analysis.  Many  results  in 
harmonic  analysis  may  be  viewed  as  results  on  decom¬ 
position  of  each  function  in  a  certain  class  in  terms  ol 
extremals  of  that  class,  and  classically  these  extremals 
often  turn  out  to  be  exponentials,  The  author's  main 
concern  is  with  results  of  this  nature  in  the  above  set¬ 
ting..  (Math.  Rev.  abstract) 

1991 

Minneosta  U.  [Dept,  of  Mathematics]  Minneapolis. 

EIGENVALUES  OF  MODULUS  1,  by  B.  Jamison.  [1965] 
[3lp.  (AFOSR-65-2623)  [AF  AFOSR-63-381] 

AD  62'7981  Unclassified 


Also  published  in  Proc.  Amer.,  Math.  Soc. ,  v.,  16: 
3W-3')i,",tunel965. 

In  this  paper  B  is  a  (complex)  Banach  space,  T  is  a 
bounded  linear  operator  on  B,  and  C  is  the  set  of  uni- 
modular  complex  numbers  with  the  usual  topology. 

The  following  theorem  is  proven;  If  B  is  separable,  and 
if  T"  r  M  »  for  all  n  =  1, 2, . . . ,  then  T  cannot  have 
an  uncountable  number  of  eigenvalues  of  modulus  1. 

1992 

Minnesota  U.  [Dept,  of  Mathematics]  Minneapolis. 

ERG<®IC  DECOMPOSITIONS  INDUCED  BY  CERTAIN 
MARKOV  OPERA TC«S,  by  B.  Jamison.  [1965]  [1.8], ., 
incl.  refs.  (AFOSR-65-2625)  [AF  AFOSR-63-381] 

AD  628439  Unclassified 

Also  published  in  Trans.  Amer.,  Math.  Soc.,  v..  117: 
451-468,  May  1965.. 

Transition  probability  operators  P  (x,  F)  are  considered 
on  a  compact  metric  space  which  satisfy  a  rather  strong 
condition  (uniform  stabilil;  in  mean).  An  ergodic  de¬ 
composition  is  obtamed.  It  is  essentially  a  sharpening 
at  a  decomposition  of  Yosida's  valid  under  less  stringerJ 
conditions.  The  behavior  is  discus.sea  of  sample  paths 
of  the  Markov  processes  themselves  relative  to  the  er- 
godic  decomposition.  Examples  are  given  d  transition 
probability  operators  which  are  uniformly  stable  in 
mean. 


1993 

Minnesota  U.  [Dept.,  of  Mathen.atics]  Minneapolis. 

STRONG  RATIO  LIMIT  PROPERTY  FOR  R-RECUR- 
RENT  MARKOV  CHAINS,  by  W.  E.  Pruitt.  [1965]  [5]p. 
(AF06R-65-2638)  [AF  AFOSR-63-381]  AD  627835 

Unclassified 

Also  published  in  Proc.  Amer.,  Math.  Soc. ,  v.,  16:  196- 
206,  Apr..  1965.. 

A  Markov  chain  has  the  strong  ratio  limit  ,iroperty 
(SRLP)  if  there  exist  positive  constants  y,  tj  i  =  0,  1, 

2, . . .,  ,  such  that  lim 

n-i  ^ 

m  =  0,  ±  1,  1  2, . . . .  A  markov  chain  is  called  R-recur- 
rent  or  R-transient  if  P,j(z)  =  ^nPi^"^*^  diverges  or 

converges  lor  z  -  R.  The  author  proves  that  if  a  Markov 
chain  is  R-recurrent  and  if  for  some  integer  d  ^  0,  lim 

sup„  u,  ,,./u  j  y  R'*^,  then  the  SRLP  holds,  where 
n--  ^  +  l)d  nd 

“n  '  for  n  *  1  and  Uq  =  1..  The  proof  is  analytic. 

A  note  added  in  proof  Indicates  (he  result  may  be  ob¬ 
tamed  probabilistically  as  a  consequence  of  a  theorem 
by  Orey  (Bull..  Amer.  Math.  Soc. ,  v.  67:  571-574, 

1961).  (Math.  Rev.,  abstract) 
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1994 

[Minnesota  U.  Dept,  of  Mathematics,  Minneapolis] 

A  GENERAL  ERGODIC  THEOREM  WITH  WEIGHTED 
AVERAGES,  by  G.  Baxter.  [1965]  [12lp.  (AF  '.FOSR- 
63-381)  Unclissilied 

Polished  in  Jour.  Math,  and  Mech. ,  v.  14:  277-288. 
Mat.  1965. 

A  generalization  of  the  ergodic  theorem  is  given  in  the 
following  form;  Define  a  sequence  (uj^;  0  s  k  <  »)  re¬ 
cursively  by  =  <uiu„.j  +  <^2  u„.2*. . .  u^,  Ug  = 

1,  where  1  3  k  <  »,  are  given  non-negative  numbers 

such  that  E"  .  Mv  =  Let  T  be  a  positive  linear  norm- 
k=l 

contracting  operator  from  L,  (X,  B,  m)  into  itself.  The 
result  is  that  If  f,  p  e  L,  (X,  B,  m),  p  s  0,  then 

llin  E  u,  T^/E  ul  T^)  exists  almost  every- 
k=0  k  k=0  ^ 

where  on  the  set  where  p  >  0.  (Math.  Rev.  abstract) 

1995 

Minnesota  U.  Dept,  of  Mathematics,  Minneapolis. 

TRANSMISSION  PROBLEMS  FOR  HOLOMORPHIC  FI¬ 
BER  BUNDLES,  by  H.  Rohrl.  fl365l[28]p.  inch  dfagrs. 
refs.  (AFOSR-65-1414)  [AF  AFOSR-64-625]  AD  622839 

Unclassified 

Also  published  in  Proc.  Coni,  on  Complex  Analysis, 
Minnnpolls,  Mi.nn.  (Mar.  16-21,  1964),  ed.  by  A. 
AeppU,  E-  Calabi,  and  H.  Rohrl.  Berlin,  Sprlnger- 
Verlag,  1965,  p.  215-242. 

Transmission  problems  for  holomorphic  fiber  bundles 
in  high-dimensional  complex  spaces  are  considered. 
Topological  preparations  pertaining  to  the  notion  of 
boundary  values  on  a  hypersurface  by  approach  from 
various  sides  at  e  first  carried  out.  Certain  analytic 
preparattons  are  made,  which  are  mainly  concerned 
with  holomorphic  bundles  of  complex  Lie  groups  acting 
on  holomorphic  fiber  bundles.  The  transmission  prob¬ 
lems  are  the>j  stated.  To  each  holomorphically  correct 
transmission  function,  a  holomorphic  fiber  bundle 
is  constructed  such  tiat  the  set  ot  solutions  of  the  tran.s- 
mission  problem  r  corresponds  bijectlvely  to  the  set  of 
holomorphic  sections  in  Topologically  correct 
transmission  functions  are  discussed  and  related  to 
homology  theory.  Holomorphically  correct  transmis¬ 
sion  functions  are  then  considered. 


1996 

Minnesota  U.  Dept,  of  Mathematics,  Minneapolis. 

PROCEEDINGS  OF  THE  CONFERENCE  ON  COMPLEX 
ANALYSIS,  MlnneapoUs,  Minn.  (Mar.  16-21,  1964),  ed. 
by  A.  Aeppli,  E.  Calabi,  and  H.  Rohrl.  Berlin, 
Sprlnger-Veriag,  1965,  308p.  inch  diagrs.  table,  refs. 


Sprlnger-Verlag,  1965,  308p.  Incl.  diagrs.  table, 
refs.  (AFOSR-65-1592)  [AF  AFOSR-64-625] 

AD  620225  Unclassified 

The  26  papers  presented  at  the  Minnesota  Conference 
on  Complex  Analysis  Included  the  following  topics: 

Stein  manifolds;  polynomial  convexity;  quasi-conformal 
mapplngo;  Kleinlin  groups;  uniform  algebras;  complex 
Lie  groups;  analytic  .  paces;  holomorphic  fiber  bundles; 
point  modificatloaj;  pseudogroup  structures;  linear  to¬ 
pological  spaces;  Rlemann  surfaces;  complex  mani¬ 
folds;  holomorr'iic  mappings;  projective  geometry; 
several  complex  variables;  Siegel  space;  and  Telch- 
muller  spaces. 


1997 

Minne.sota  U.  [Dept,  of  Mathematics]  Minneapolis. 

FINITE  SETS  ON  CURVES  AND  SURFACES,  by  H. 
Guggenhelmer.  [1965]  [9]p.  (AFOSR-66-1214) 

(AF  AFOSR-64-66])  AD  641883  Unclassified 

Also  polished  in  Israel  Jour.  Math.,  v.  3;  104-112, 
June  1965. 

A  complete  proof  is  given  for  Schnirelmann's  theorem 
on  the  existence  of  a  sqaare  in  Jordan  curves.  The 
following  theorems  are  then  proved,  using  the  same 
method:  (1)  On  every  hypersurface  In  R",  C^-diffeo- 
morphic  to  there  exist  2n  points  which  are  the 

vertices  of  a  regular  21-0611  C^;  (2)  Every  plane  C 

Jordan  Curve  can  be  C’  approximated  by  a  curve  on 
which  there  are  2N  distinct  points  which  are  the  vertices 
of  a  cetlrally  symmetric  2N-gon  (angles  v  not  excluded); 
and  (3)  on  every  plane  C^  curve  there  exist  5  distinct 
points  which  are  the  vertices  of  an  axially  symmelric 
pentagon  with  given  base  angles  a,  rr/Z  3  a  <  tr.  (The 
angle  at  the  vertex  on  the  axis  of  symmetry  might  be 
It).  (Contractor's  abstract) 


1998 

Minnesota  U.  [Dept,  of  Mathematics]  Minneapolis. 

PSEUDO-MINKOWSKI  DIFFERENTIAL  GEOMETRY, 
by  H.  Guggenhelmer.  [1965]  [66]p.  inch  diagrs.  refs. 
(AFOSR-66-1215)  [AF  AFOSR-64-661]  AD  641884 

Unclassified 

Also  published  in  Ann.  Math.  Pura  Appl. ,  v.  70;  305- 
370,  1965. 

The  method  of  moving  frames  is  applied  to  finite  dimen¬ 
sional  Banach  spaces  with  smooth  but  unsymmetric  unit 
spheres.  The  results  obtained  present  a  far  reaching 
generalization  of  Euclidean  methods.  A  complete  theory 
of  curvature  is  given.  The  theorems  associated  with 
the  4- vertex-theorem  are  reduced  to  a  general  theorem 
on  differential  equations  with  periodic  orbi'..  Integral 
geometry  is  shown  to  depend  on  the  group  of  the  Hadwl- 
ger-Glur  theorem  only,  not  on  tne  r.-.lation  group.  The 
power  of  this  approach  is  demonstrated  In  many  de¬ 
tailed  formulas.  The  theory  of  space  curves  and  surfaces 
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is  developed  along  similar  lines.  Here  significant  de¬ 
partures  from  tae  Euclidean  case  do  appear.  Surface 
area  is  defined  as  a  function  In  Grassmann-space,  not 
as  a  set  function.  The  foundations  of  Finsler  geometry 
are  given. 


1999 

Minnesota  U.  Dept,  of  Mathematics,  Minneapolis. 

GAUSSIAN  PROCESSES  AND  GENERALIZED 
SCHROEDINGER  EQUATIONS,  by  J.  A.  Beekman. 
[1965]fl8]p.  incl.  refs.  (AFOSR-66-1193)  [AF  AFOSR- 
65-331]  AD  641071  Unclassified 

Also  published  in  Jour.  Math,  and  Mech. ,  v.  14;  789- 
806,  Sept.  1965. 

In  "a  family  of  integrals  serving  to  connect  the  Wiener 
and  Feynman  integrals",  Jour.  Math,  and  Phys. ,  v.  39; 
126-140,  1960,  and  "the  Ilstow  and  Feynman  integrals". 
Jour.  D' Analyse  Mats. ,  v.  10;  287-361,  1962-1963, 

R.  H.  Cameron  has  defined  several  special  Integrals 
connected  with  the  Wiener  bitegral,  and  lias  studied  the 
existence  and  properties  of  those  Integrals,  Under  cer¬ 
tain  hypotheses  on  the  Integrand,  these  integrals  are 
connected  with  R.  P.  Feynman's  function  space  integral 
in  the  one  dimensional  case.  These  "Feynman”  integrals 
of  certain  classes  of  functionals  serve  as  solutions  to  the 
Schroedlnger  equation.  The  present  paper  extends  these 
ideas  from  the  Wiener  stochastic  process  to  Gaussian 
Markov  stochastic  processes.  Another  problem  consid¬ 
ered  is  an  existence  theorem  for  a  partial  differential 
equation  which  plays  the  role  for  Gaussian  Markov  proc¬ 
esses  that  the  generalized  heat  flow  equation  does  for  the 
Wiener  process. 


2000 

Minr.esota  U.  [Dept,  of  Mathematics]  Minneapolis. 

THE  BOPERIMETRIC  INEQUALITY  FOR  MULTIPLY- 
CONNECTED  MINIMAL  SURFACES,  by  J.  C.  C.  Nltsche. 
[1965]  [3]p.  (AFO(5R-66-0:i4)  (AF  AF05R-65-883) 

AD  631376  Unclassified 

Also  published  in  Bull.  Amer.  Math.  Soc. ,  v.  71;  750- 
752,  Sept.  1965. 

The  proof  is  presented  for  the  theorem  which  states  ihat 
if  a  doubly -connect'd  minimal  surface  of  area  A  Is 
bounded  by  a  pair  of  distinct  Jordan  curves  C|^  of  Lj^, 

then  (L,  +  L„)^  >  ‘A.  (Math.  Rev.  .abstract,  modified) 

1  ^ 


2001 

Minnesota  U.  (Dept,  of  Mathematics]  Minneapolis. 

ON  THE  NON-SOLVABILITY  OF  DIRICHLET’S  PROB¬ 
LEM  FOR  THE  MINIMAL  SURFACE  EQUATION,  by 
J.  C.  C.  Nltsche.  [1965]  [10]p.  incl.  diagrs.  rrfs. 
(AFOSR-36-0215)  (AF  AFOSH-65-883)  AD  631378 

Unclassified 


Also  published  in  Jour.  Math,  and  Mech. ,  v.  14;  '  79- 
788,  Sept.  196S. 

Let  C  be  the  boundary  of  a  bounded  plane  domain  D. 

The  Dlrichlet  problem  for  the  maximal  surface  equation 
consists  in  finding  a  solution  of  that  equation  in  the  do¬ 
main  D  which  takes  on  prescribed  values  on  C.  tt  was 
first  proved  by  Rado  that  if  D  is  convex,  then  a  solution 
exists  for  any  continuous  boundary  values  on  C.  The 
present  paper  is  devoted  to  a  discussion  of  cases  in 
which  no  solution  exists.  If  C  is  a  certain  non-convex 
quadrilateral  and  if  one  assigns  continuous  boundary, 
values  to  be  zero  on  two  sides  and  linear  on  the  other 
two  sides,  then  the  Dlrichlet  problem  has  no  solution  In 
the  domain  D  bounded  by  C.  The  paper  also  contains 
an  extensive  discussion  of  the  previous  literature  on 
the  subject  starting  with  a  paper  of  Bernstein,  who  first 
noted  that  there  exist  non-convex  domains  for  which 
Dirlchlet's  problem  is  not  in  general  solvable,  and  con¬ 
cluding  with  the  recent  paper  of  Finn  (Jour.  Analyse 
Math. ,  V.  14;  139-160,  1965),  in  whicii  it  is  shown  that 
fur  every  non-convex  domain  there  exist  continuous 
boundary  values  for  which  Dirlchlet's  problem  is  nut 
solvable.  (Math.  Rev.  abstract) 


2002 

[Minnesota  U.  Dept,  of  Mathematics,  Minneapolis] 

THE  BOPERIMETRIC  INEQUALITY  FOR  MULTIPLY- 
CONNECTFD  MINIMAL  SURFACES,  by  J.  C.  C. 
Nltsche.  [1965]  [6]p.  incl.  dtagr.  refs.  (AFCSR-66- 
C216)  (AP  AFOSR-65-883)  AD  631377 

Unclassified 

Also  publlshixl  in  Math.  Ann. ,  v.  160:  370-375,  1965. 

Let  S  be  c  minimal  surface  of  the  type  of  the  circular 
annulus  of  (finite  or  infinite)  area  A.  Suppose  S  is 
bounded  by  2  distinct  rectifiable  Jordan  curves  of  (fi¬ 
nite  or  infinite)  lengths  L^  and  I^.  It  is  shown  that  S 

has  finite  area,  ano  that  (Lj  +  — 4A  >  0.  The 

metnod  of  proof  is  said  to  yield  the  analogous  theorem 
for  inultlply  connected  zninimal  surfaces.  (Math.  Rev. 
abstrict) 


2003 

Minnesota  U.  [Dept,  of  Mathematics]  Minneapolis. 

ON  DIFFERENTIrtL  EQUATIONS  OF  MODE  2,  by 
J.  C.  C.  Nltsche.  [3965]  [7]p,  incl.  refs.  (.'"•''.'SR- 
66-0263)  (Sponsored  Jointly  by  Air  Force  Offi'ie  Sci¬ 
entific  Research  under  AF  AF06R-65-883  and  Office  of 
Naval  Research)  AD  631621  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc. ,  v.  16: 
902-908,  OctlTSeS, ' 

The  author  considers  quasi-linear  elliptic  equations  of 
the  form  Lf z]  =  a(x,  y,  p,  q)r  +  2b(x,  y,  p,  q)s  +  c(x,  y,  p, 

q)t  =  0,  ac  -b^  >  0,  a  >  0.  Putting  Fj  =  ap^  +  2bpq  + 
cq^,  Fj  =  (a  +  c)(p®  +  q2),  the  mode  of  such  an  equation 


t 
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is  defined  to  be  “Mj!  where  mj,  are,  respectively, 
the  orders  of  growth  of  Fj,  Fj  as  p,q  tend  to  infinity. 
For  equations  of  positive  mode,  and  more  generally,  for 
equations  satisfying  the  condition  J"  (dw/w<}(w))  <  «>, 

where  Q(w)  =  min  ^  inf  [—2 - 1!  i  , 

p^-»q^=w^  ((*>y)  \^1  j 

the  author  proves  that  solutions  are  bounded  near  iso¬ 
lated  singularities;  more  preclL^ely,  they  satisfy  the 
following  extended  maximum  principle.  Let  z(x,  y)  be  a 
solution  in  the  punctured  disc  0  <  x^  +  y^  <  1  such  that 
m  *  Um  inf  z(x,  y),  lim  sup  z{x,  y)  s  M. 
x^+yZ-i  x^+y^-l 

Then  m  <  z(x,  y)  <  M  everywhere.  The  proof  is  ac¬ 
complished  by  constructing  a  family  of  radially  sym¬ 
metric  super  solutions  4>(r;a)  in  the  annulus  0  <  a  <  r  <  1 
such  that  ♦'(r;a)  -  -<=  as  r  -  a,  and  4'(r;a)  -  0  as  a  -0. 
(Math.  Rev.  abstract) 


2004 

Minnesota  U.  [Dept.  ]  of  Matheinatics,  Minneapolis. 

[AN  INCLUSION  THEOREM  FOR  MINIMAL  SURFACES] 
Ein  EinschlleBungssatz  fur  Minimal  llachen,  by  J.  C.  C. 
Nitsche,  [1965]  [5]p.  (AFOSR-66.2598)  (AF  AF06R- 
65-883)  AI)  643369  Unclassified 

Also  published  in  Math.  Ann. ,  v.  165:  71-75,  1965, 

Suppose  and  K2  are  2  circles  in  R^  lying  In  parallel 
planes,  and  is  a  Jordan  curve  in  the  plane  containing 
Kj  which  is  interior  to  in  that  plane  (I  =  1, 2).  The 
author  shows  that  if  and  T2  bound  a  minimal  surface 

of  the  type  of  the  annulus,  then  so  do  Kj  and  K2.  (Math. 
Rev.  abstract) 


2005 

Minnesota  U.  [Heat  Transfer  Lab.  ]  Minneapolis. 

LONOrrUDINAL  FLOW  OVER  A  CmCUIJiR  CYLINDER 
WITH  SURFACE  MASS  TRANSFER,  by  D.  J.  Wanous  and 
E.  M.  Sparrow.  1965  [3]p.  incL  diagrs.  table. 
(AFOeR-65-0992)  [AF  AFOSR-64.17]  AD  617624 

Unclassified 

Also  published  in  AIAA  Jour. ,  v.  3:  147-149,  Jan.  1965, 

This  note  ccislders  axisymmetric  laminar  boundary- 
layer  flow  longitudinal  to  a  circular  cylinder  with  con- 
tinuously-disiributed  mass  injection  (blowing)  or  mass 
removal  (suction)  at  the  surface.  Solutions  are  sought 
for  2  distributions  of  the  surface  mass  transfer  velocity; 

(1)  and  (2)  =  constant.  A  graphical  pre¬ 

sentation  of  the  local  skln-frlctlon  results  is  given,  from 
which  it  is  seen  that  the  skin-friction  coefficient  for  the 
cylinder  is  always  greater  than  that  for  a  flat  plate.  The 
investigation  also  points  out  that  the  general  effect  of 


iilowing  Is  to  decrease  the  skin  friction,  whereas  suc- 
-lon  increases  the  skin  friction,  though  the  effect  of 
either  is  not  as  great  lor  the  cylinder  as  for  the  flat 
plate.  From  this  it  is  concluded  that  surface  mass 
transfer  and  transverse  curvature  oppose  one  another. 


2006 

Minnesota  U.  Heat  Transfer  Lab. ,  Minneapolis. 

UNIFORM  Am  INJECTION  INTO  A  TURBULENT 
BOUNDARY  LAYER  FLOW  OVER  AN  AXUL  CmCULAR 
CYLINDER,  by  V.  K.  Jonsson  and  C.  J.  Scott.  July 
1965,  86p.  incl,  dlagrs.  tables.  (Technical  rept.  no. 

63)  (AFO6R-65-2290)  (AF  AFOSR-65-17)  AD  621888 

Unclassified 

An  experimental  study  was  made  of  the  effects  of  uni¬ 
form  air  injection  into  the  turbulent  boundary  layer 
flowing  on  an  axial  circular  cylinder  with  a  nominal  free 
stream  velocity  of  120  fps.  The  blowing  rate  parameter 
divided  by  the  free  stream  flow  rate  varied  from  0  to 

21  X  lO'SwhiletheReynolds  number  based  on  free  stream 
conditions  varied  from  4.  0  x  10®  to  10.  6  x  10®.  The  data 
for  velocity  profiles  were  Inserted  into  the  momentum 
equation  and  the  distribution  of  turbulent  shear  slres.s 
and  eddy  viscosity  was  obtained.  The  correlation  of 
eddy  viscosity  with  both  Reynolds  number  and  injection 
rate  was  obtained  by  dividing  by  the  product  of  the  maxi¬ 
mum  shear  stress  velocity  and  boundary  layer  thickness. 
Furthermore,  the  results  for  the  universal  velocity  pro¬ 
file  correlate  better  when  the  maximum  ohear  stress 
velocity  is  used  rather  than  wall  shear  stress  velocity. 
When  some  of  the  results  are  compared  with  previous 
experiments,  the  use  of  the  maximum  friction  factor 
rather  than  wall  friction  factor  in  the  blowing  rate  pa¬ 
rameter  produces  better  correlation  between  these  vari¬ 
ous  experiments.  (Contractor's  abstract) 


2007 

Minnesota  U.  Heat  Transfer  Lab. ,  Minneapolis. 

HOT-WIRE  ANEMOMETER  STUDY  OF  A  TURBULENT 
BOUNDARY  LAYER  ON  A  POROUS  AXUL  CIRCULAR 
CYLINDER  WITH  UNIFORM  AIR  INFECTION,  by  V.  K. 
Jonsson  and  W.  D.  Batton.  Sept.  1965,  93p.  incl. 
lllus.  dlagrs.  tables,  refs.  (Technical  rept.  no.  65) 
(AFOSR-65-2724)  (AF  AFOSR-65-17)  AD  628083 

Unclassified 

The  report  deals  with  a  hot-wire  anemometer  study  of 
a  turbulent  boundary  layer  on  a  porous  axial  cylinder 
with  a  free  stream  velocity  of  120  fps.  The  variations 
through  the  boundary  layer  of  the  transverse  and  longi¬ 
tudinal  fluctuating  velocity  components,  the  Reynolds 
stress,  the  turbulent  friction  coefficient,  and  the  corre¬ 
lation  coefficient  were  obtained  at  axial  Reynolds  num¬ 
bers  of  4  X  10®,  6  X  10®,  and  9  x  10®.  TWo  cases  of  in¬ 
jection  with  air  were  studied  in  addition  to  the  case  of 
no  injection.  The  value  of  the  dimensionless  injection 
rate  was  zero,  84  x  10"®,  and  20  x  10-5.  (Contractor's 
abstract) 
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2008 


2010 


Minnesota  U.  Heat  Transfer  Lab. ,  Minneapolis. 

EXPERIMENTS  ON  THE  DIF  -  f  N  THERMO  EFFECT 
IN  A  BINARY  BOUNDARY  La  ;i  WITH  INJECTION  OF 
VARIOUS  GASES,  by  E.  M.  Sparrow,  C.  J.  Scott  and 
others.  [1965]  [8]p.  inch  diagrs.  refs.  (AFOSR-66- 
0331)  [AF  AF06R-65-17]  AD  631371  UnclasoUJed 

Presented  at  ASME  Winter  Annual  Meeting,  New  York, 

N.  Y. ,  Nov.  29-Dec.  3,  1964. 

Also  fMblished  in  Jour.  Heat  Transfer,  v.  88:  321-328, 
Aug.  1965. 

The  free  convection  heat  and  mass  transfer  about  a 
porrjs  horizontal  cylinder  are  investigated  experimen¬ 
tally.  Various  gases,  which  are  either  preheated  or 
precooled,  are  injected  through  the  porous  cylinder  into 
an  otherwise  quiescent  air  environment.  The  gases  in¬ 
clude  hydrogen,  helium,  carbon  dioxide,  and  Freon- 12; 
the  first  2  of  these  have  molecular  weights  less  than  that 
of  air  while  the  latter  2  have  molecular  weights  greater 
than  that  of  air.  It  is  found  that  for  the  condition  of  no 
net  heat  transfer  at  the  surface,  the  temperature  of  the 
surface  differs  from  the  temperature  of  the  environment. 
The  existence  of  the  aforementioned  adiabatic  wall  tem¬ 
perature  is  due  to  the  diffusion  thermo  effect.  When 
hydrogen  or  helium  is  the  injected  gas,  the  adiabatic 
wall  temperature  exceeds  the  ambient  temperature  by  as 
much  as  lOCF.  On  the  other  hand,  when  carbon  dioxide 
or  Freon- 12  is  the  injected  gas,  the  deviation  between 
adiabatic  wall  and  ambient  temperatures  is  both  much 
smaller  and  of  opposite  sign  relative  to  that  noted  pre¬ 
viously.  (Contractor's  abstract,  modified) 


2009 

Minnesota  U.  [Heat  Transfer  Lab.  ]  Minneapolis. 

MASS-TRANSFER  COOLING  OF  A  FLAT  PLATE  WITH 
VARIOUS  TRANSPmiNG  GASES,  by  E.  M.  Sparrow, 

W.  J.  Minkowycz,  and  E.  R.  G.  Eckert.  [1965]  [2]p. 
incl.  diagrs.  [AF  AFOSR-65-17]  Unclassified 

Published  in  AIAA  Jour. ,  v.  3;  1341-1343,  July  1965. 

Supplementary  information  is  given  for  stagnation  flows, 
consisting  of  mass-transfer  cooling  results  for  a  flat 
plate.  Consideration  is  given  to  laminar  boundary- 
layer  flow  into  which  are  Injected  various  gases  includ¬ 
ing  hydrogen,  helium,  water  vapor,  argon,  carbon  di¬ 
oxide  and  xenon.  The  molecular  weights  of  the  afore¬ 
mentioned  transpiring  gases  range  from  2.  016  to  131.  3. 
In  all  cases,  the  main-stream  gas  is  air.  The  distribu¬ 
tion  of  the  surface  mass  transfer  is  such  that  similarity 
solutions  of  the  boundary  layer  equations  are  possible, 
i.  e. ,  the  Injection  velocity  v^  varies  as  x"^/^,  where  x 
is  the  distance  from  the  leading  edge. 


Minnesota  U.  [School  of  Chemistry]  Minneapolis. 

OSCILLATIONS  OF  THE  He  H  FILM,  by  F.  I.  Click  and 
J.  H.  Werntz,  Jr.  [1965]  [5]p.  incl.  diagrs.  table. 

(AF  AF06R-62-301)  UnclassUled 

Published  in  Pros,  Ninth  hiternat'l,  Conf.  on  Low  Tem- 
peralure  PITyslcs,  Columbus,  Ohio  (Aug.  31-Sept.  4, 
1964),  ed.  by  j.  G.  Daunt,  D.  O.  Edwards  and  others. 
New  York,  Plenum  Press,  v.  LT9(Pt.  A);  214-218, 

1965. 

An  experiment  is  performed  in  which  oscillations  of  the 
He  n  film  have  been  studied.  Basically,  the  apparatus 
consists  of  2  concentric  annular  reservoirs  separated  by 
a  stainless  steel  vacuum  jacket.  The  outer  reservoir  is 
bounded  by  a  thin-walled  brass  can;  thus  the  liquid  in 
it  will  have  the  temperature  and  stability  of  the  tem¬ 
perature-regulated  bath  in  which  the  apparatus  is  sub¬ 
merged.  The  stainless  steel  plug  is  lapped  to  the  coni¬ 
cal  seat  at  the  top  of  the  inner  reservoir  where  the  2 
walls  of  the  vacuum  jacket  are  joined  together  and  can 
be  raised  or  lowered  during  an  experiment;  with  the 
plug  raised,  isothermal  experiments  are  performed, 
while  with  the  plug  seated,  adiabatic  experiments  are 
performed.  In  the  isothermal  experiments,  heat  is 
transported  between  the  reservoirs  by  distillation. 

It  was  found  from  the  isothermal  experiments,  that 
for  a  fixed  temperature  the  isothermal  oscillation  fre¬ 
quency  varied  as  an  inverse  power  of  the  barrier  height. 
In  the  present  film  flow  experiment,  the  relation  pre¬ 
dicted  by  Robinson  (Phys.  Rev. ,  v.  82;  440,  1951)  be¬ 
tween  the  oscillation  frequencies  under  adiabatic  and 
isothermal  conditions  is  verified  within  ±5%.  However, 
the  adiabatic  damping  predicted,  using  the  observed 
heat  conduction  decay  times,  couldn't  explain  the  ob¬ 
served  adiabatic  damping.  The  excess  cf  the  damping 
observed  in  an  adiabatic  experiment  over  that  predicted 
was  equal  to  the  damping  observed  under  isothermal 
conditions  for  the  same  barrier  height,  within  the  ac¬ 
curacy  of  the  results.  Values  of  the  entropy  defect  of 
the  superfluid  were  determined. 


2011 

Minnesota  U.  School  of  Chemistry,  Minneapolis. 

THEORY  OF  RESONANCE  ABSORPTION  LINE 
SHAPES  IN  MONATOMIC  GASES,  by  G.  P.  Reck,  H. 
Takebe,  and  C.  A.  Mead.  [1965]  [16]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-65-0679)  (AF  AFOSR-63-13) 

AD  616493  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  137;  A683-A698, 

Feb.  T,'  1665; - 

It  is  polr.tex]  out  tliat  the  usual  theories  of  pressure 
broadening  disagree  with  direct  experimental  measure- 
me.'ts  of  the  widths  of  resonance-broadened  alkali 
doublet  lines,  although  the  theories  are  at  least  quali¬ 
tatively  confirmed  for  the  wings  of  resonance  lines  and 
for  foreign-gas  Urea ►in'; There  are  also  2  con¬ 
flicting  sets  of  experimental  data  (both  in  strong  dis¬ 
agreement  with  theory).  Some  qualitative  arguments 
are  given  for  doubling  the  validity,  near  the  center  of  a 
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resonance  line,  of  the  "2--body"  approximation  generally 
used  m  theoretical  treatments,  and  some  formal  objec¬ 
tions  to  the  usual  procedure  are  also  presented.  The 
bask  equation  relatuig  the  susceptibility  to  a  resolvent 
operator  matrix  element  is  derived  from  a  more  funda¬ 
mental  point  of  view  than  usual;  the  result  contains  in 
principle  all  effects  due  to  translational  motion,  to  the 
quantized  nature  of  the  radiation  field,  and  to  "spatial 
dispersion. "  In  the  limit  of  large  absorber  mass  it 
IS  proved  rigorously  that  the  2-body  approximation  can 
never  be  valid  near  the  center  of  a  line,  even  for  very 
low  densities.  By  using  different  approximations  for 
the  wings  and  the  line  center,  satisfactory  agreement 
is  obtained  with  experiments  in  both  regions  for  the  al¬ 
kali  doublet  lines.  Also  it  is  possible  for  one  to  decide 
between  the  2  conflicting  experiments,  favoring  the 
square-root  density  dependence  of  the  line-width  ob¬ 
served  by  Lauriston  and  Welsh.  (Contractor's  abstract) 


2012 

Minnesota  U.  School  of  Chemistry,  Minneapolis. 

USE  OF  RETARDED  GREEN'S  FUNCTIONS  IN  EX- 
CrrON  THEORY,  by  C.  W.  Deutsche  and  C.  A.  Mead. 
[I965j[n]p.  incl.  refs.  (AF  AFOSR-63-13) 

Unclassified 

Published  in  Phys.  Rev. ,  v.,  138-  A63-A73,  Apr.  5, 

T555:: 

It  IS  pointed  out  that  the  usual  treatment  of  excitons  in 
interaction  with  radiation  with  spatial  dispersion  does 
not  obviously  satisfy  causality  in  all  cases,  and  it  is 
Shown  explicitly  that  certain  paradoxes  and  ambiguities 
can  appear  even  in  simple  cases.  In  particular,  it  is 
shown  for  a  simple  special  case  that  an  apparently  rea- 
sonabie  choice  of  boundary  condition  leads  to  a  reflec¬ 
tion  coefficient  greater  than  unity,  and  also  that  la  oome 
cases  one  must  make  rather  arbitrary  and  inconsistent 
requirements  in  order  to  get  the  right  number  of  bound¬ 
ary  conditions  to  determine  a  solution.  The  theory  is  re¬ 
formulated  in  a  way  that  is  manifestly  causal,  with  both 
field  and  polarization  bei.ig  generated  oy  retarded 
Green's  functions.  Uinklapp  processes  are  also  included. 
This  formulation  confirms  t.ie  results  of  the  usual  treat¬ 
ment  in  the  cases  in  which  the  latter  are  unambiguous 
and  acceptable,  but  avoios  the  difficulties  mentioned 
above.  The  model  used  is  essentially  classical  and  one 
dimensional,  but  nevertheless  sufficientlv  general  for 
the  treatment  of  these  problems.. 


2013 

Minnesota  U.  School  of  Chemistry,  Minneapolis. 

THE  EFFECT  OF  STRUCTURE  ON  ACID-Ih.'DOCED 
DEOXYMERCURATION  RATES.  VARIATION  IN  THE 
ALCOHOL  COMPONENT,  by  M.  M.  Ki  eevoy  and  M.  A. 
Turner.  1965  [3]p.  inch  diagis.  tables,  refs.  (AFOSR 
65-0686)  (AF  AFOSR-63-16)  AD  616187 

Unclassified 

Also  published  in  .Jour.  Org.,  Cheni. ,  v.,  30.  373-375, 

T5B5: 


The  aqueous  acid  induced  deoxymercuration  lates  of  14 
oxvmercurials  ROCH2CH2HgI,  have  been  niea.sured 

and  combined  with  2  rate  constants  obtained  previously. 
The  rates  cover  a  range  of  a  factor  of  over  20.  No 
over-all  correlation  with  the  Taft  ->  *  is  obtained,  but 
a  very  limited  correlation  suggests  a  o*  of  — 1.  4. 

Steric  factors  and  [xissibilities  for  internal  hydrogen 
bonding  also  seem  to  influence  the  rates.,  (Contractor's 
abstract) 

2014 

Minnesota  U.  School  of  Chemistry,  Minneapolis. 

EFFECT  OF  MOLECULAR  ACID-BASE  DLSSOCIATION 
OF  SALTS  ON  CONDUCTOMETRIC  TITRATION 
CURVES  IN  ACETONITRILE,  by  I.  M.  Kolthoff  and 
M.  K.  Chantooni,.  Jr.  [19651  (9  |p.  '"^1.  diagrs.  tables, 
refs.  (AFOSR-65-0880)  (AF  Ai-OSR-63-28)  AD  618442 

Unchissified 

Also  published  in  Jour.  Amer.  Chem.  Soc.  ,•  v.,  87' 
lOOT-TOilT^ar.:  5,  19t.'5. 

Salts  of  weak  acids  and  primary,  secondary,  and  terti¬ 
ary  amines  are  subject  to  molecular  acid-base  dissoci¬ 
ation  in  acetonitriie.  When  the  acid  has  a  large  homo- 
conjugation  constant  Kj  and  the  molecular  formation 

constant  Kj  of  the  salt  is  less  than  infinity,  the  con¬ 
ductance  of  the  salt  may  be  much  greater  than  that 
wiiich  corresponds  to  toe  calculated  yalue  from  the  ionic 
dissociation  constant  of  the  salt  K^j,.  being  <  K2  be¬ 
cause  of  homoconjugation.  With  known  values  of  Kj, 

K^,  and  K2,,  equations  are  derived  which  allow  the  cal¬ 
culation  of  conductometric  titration  curves  of  an  acid 
with  an  amine  under  the  previous  conditions.  Such 
curves  exliibit  a  maximum  in  conductance.  A  relation 
IS  derived  which  allows  the  calculation  of  K^,  from  the 

location  of  the  maxrnum  .'>nd  of  K  from  the  conductance 

d 

at  the  maximum.  A  relation  is  also  derived  which  al¬ 
lows  the  calouLation  of  from  the  early  portion  of 
the  titration  curves 


2015 

Minnesota  U.,  School  of  Chcniistr.',.  Minneapolis., 

CALIBRATION  OF  THE  GLASS  ELECTRODE  IN  ACE¬ 
TONITRILE.  SHAPE  OF  POTENTIOMETRIC  TITRA¬ 
TION  CURVES,  DISSOCIATION  CONSTANT  OF  PICRIC 
ACID  by  I.  M.  Koltnoff  and  M..  K.  Chantooni.  Jr. 

[19651  [9  |p.  inei.  diagrs.  ubles,  refs.  fAfiTSR-66- 
0P45)  (AF  AF06R-63-28)  AD  629614  Unclassified 

Also  published  in  .Jour  .Amer.  riiem  Soc. ..  v.  87 
??2S’-'4?3F,,  Oct*.  1965. 

An  equation  was  derived  lor  the  calculaiion  of  jxij^  in  the 

neutra'i/.ation  with  tetraalkyhinirnonium  hydroxide  m 
acetonitrile  of  a  weak  acid  with  known  dissocialKm  loii- 
stant  K|,^  and  homoconjugation  constiint  ''lu 
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aiSumptioR  was  made  that  the  tetraalkylammonuim 
siilts  of  the  acid  are  completely  dissocuted.  At  50% 
neutralization  pa^j  •  When  the  product  of  Initial 

acid  concentration  and  Kjjy^2-  greater  than  about  10, 

the  bufier  capacity  has  a  pronounced  minimum  at  50% 
neutraiization.  Equations  are  der-ved  to  calculate 

and  Kj{y^2"  P“h  '’‘®®®W'ed  with  the  glass  electrode 

in  mixtures  of  an  acid  and  its  tetraalkylammoniuni  salt., 
PKha  P*^(HA)  methanesulfomc  acid  (I)  and  2,5- 

dichlorobcnzenesulfonic  acid  (II)  were  detei  mined  by 
various  methods  and  the  following  values  were  found. 

10. 0  and  3. 8  for  1  and  6. 2  and  2. 65  for  H,  respectively. 
The  glass  electrode  in  AN  was  calibrated  in  mixtures  of 
I  and  of  11  with  their  tetraethylammonium  salts  and  in 
mixtures  of  o-nitroaniline  and  perchloric  acid.  pKjjy^ 

of  picric  acid  was  determined  potentiomctncally  and  a 
value  of  11. 0  ±  0. 1  was  found.  (Contractor's  abstract) 


2016 

Minnesota  U..  School  of  Chemistry,  Minneapolis. 

SPIN  STATES  OF  TRIVALENT  CHROMIUM  WITH 
TETRAGONAL  SYMMETRY  IN  MgO,  by  P.  V.,  Auzins 
and  J.  E.  Wertz.  [1965]  [4]p.  mcl.  diagr.s.  tacle. 
(AFOSR-66-0237)  (AF  AFOSR-63-200)  AD  62965S 

Unclassified 

Also  published  in  Jour.,  Chem.;  Phys. ,  v.  43  1229- 
l2'3?;~5'ug'.~T?n365. 

Spin  transitions  between  nonadjacent  energy  levels  of 
Cr^*'  in  tetragonal  symmetry  in  MgO  become  allowed  by 
the  mixing  of  states  which  occurs  when  the  applied  mag¬ 
netic  field  iS  not  along  the  symmetry  axis.  The  tetra¬ 
gonal  elertric  field  arises  from  association  with  a  next- 
ncarest-neighbor  (imn)  cation  vacancy.  When  the  defect 
axis  is  perpendicular  to  the  applied  field,  energy  level 
and  matrix  element  expressions  for  the  -3  2  -  2  2  tran¬ 
sition  are  closely  related  to  those  for  the  normally  al¬ 
lowed  transitions.  Two  other  transitions  between  altci  -. 
nate  levels  (-3  2  -  I  2  and -1.2  -  2)  become  allowed 

for  parallel  microwave  and  static  fields.  The  ESR  lines 
corresponding  to  these  transitions  have  been  observed 
f Contractor's  abstract) 


2017 

Minnesota  U.;  (School  of  Chemistry!  Minneapolis. 

TRAPPED  HOLE  CENTER  CONTAINING  FLUORiNE 
IN  MAGNESIUM  OXIDE,  by  J.  E,  Wertz  and  P.  V. 
\uzins.  [1965]  l3]p.  mcl..  diagrs.  (AFOSR -66-0239) 
(AF  AFOSR-63-200)  AD  629661  Unclassified 

.Mso  published  in  Phys.  Rev.,  v.  139:  A1645-A1647, 
Aug.-  307  "1965 

An  intrinsic  defect  center  readily  induced  in  MgO  by 
loni/ing  radiation  is  the  positive  hoi«?  localized  on  an 
oxygen  atom  adjacent  to  a  positive  ion  vacancy  (Vj  cen¬ 
ter’.  This  has  a  tetragonal  symmetry  ax’S  along  [001] 


or  equivalent  directions.  A  similar  ESR  spectrum  but 
with  each  line  a  hyperfine  doublet  was  identified  earlier 
as  arising  from  the  center  0^^  -[=]-H''^0  (Vqj^  center). 

This  paper  describes  a  similar  ESR  spectrum  of  a 
trappkl  hole  center  (Vp)  with  smaller  (amsotropic) 

hyperfine  splitting  than  Vqjj.  It  is  best  observed  in 

single  crystals,  but  it  r.iay  be  induced  in  powdered  MgO 
by  fluorine  doping  and  heating.  It  thus  appears  that 
fluorine  is  the  nucleus  responsible  for  hyperfine  split¬ 
ting.  The  contact  and  dipolar  split' ing  constants  are, 
respectively:  a  =  0. 08  G,  b  =  0. 33  The  proposed 
model  for  the  Vp  center  is  0''^-[=l-  ”*■  (only  deviations 

from  normal  site  symmetry  are  shown).  (Contractor's 
abstract) 


2018 

Minnesota  U.  [School]  of  Chemistry,  Minneapolis. 

HYDROGEN-CONTAINING  TRAPPED  HOLE  CENTER 
IN  MAGNESIUM  OXIDE,  by  P.,  W.  KirkJin,  P.  Auzins, 
and  J.  E.  Wertz.  [1965]  [8lp.  mcl.  diagrs.  tables, 
refs.  (AF06R-66-0240)  [AF  AFOSR-63-200] 

AD  629658  Unclassified 

Also  published  in  Jour.,  Phys.  Chem.  Solids,  v.  26: 
Ti56T-T07irT9%?: 

Earlier  ESR  studies  of  X-irradiated  MgO  had  shown  the 
existence  of  centers  liaving  a  positive  hole  trapped  on  an 
oxygen  atom  adjacent  to  a  positive  ion  v,  "ancy  (Vl-cen- 
ters).  Some  MgO  samples  show  a  qualitatively  similar 
ESR  spectrum  with  each  line  a  doublet..  Electron-nu¬ 
clear  double  resonance  studies  show  unambiguously  that 
the  splitting  arises  Irom  a  hydrogen  atom  collinear 
with  th(  jxisitive  hole  and  the  vacancy,.  Infrared  studies 
of  unirradiated  MgO  lad  earlier  shown  a  sharp  band  at 

3296  cm"',  which  was  observed  *obc  shifted  to  3323 
cm"'  on  irradation.  Decay  of  the  3323  cm"'  band 
occurs  with  corresponding  growth  of  the  3296  cm*'  band 

and  loss  of  the  ESR  signal.  The  3296  cm"'  band  is  at¬ 
tributed  to  an  OH"  ion  with  hydrogen  adjacent  to  tne  va¬ 
cancy.,  The  shift  occurs  when  a  hole  is  trapped  on  an 
oxygen  opposite  the  vacancy  from  the  nydrogen  atom  of 
OH".,  The  nev  center  is  referred  to  as  tne  Vqjj  center. 
(Contractor's  abstract) 


2019 

Minnesota  U,,  School  of  Chemistry,  Minneapolis. 

THERMOLUMINESCENT  FORMATION  OF  Cr^"^  IN- 
MAGNESIUM  OXIDE,  by  J.  E.  Wertz  and  R.,  E. 
Coffman.  [1965]  [3lp.  incl.  diagrr.  tabic,  refs. 
(AFOSR-66-0241)  |A>' AFOSR-63-2001  AD  629660 

Unclassilied 

Also  published  n  Jour.  Appl.  Phys.,  v.  36-  2959- 

2ii6T;-si^-:  res?. 

In  undoped  ciy.stals  of  MgO,  x  irradiation  converts  a 
large  fraction  ul  Ci3+  m  octa.nedral  syrnnietiy  to  Cr^'. 
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Heatuig  such  crystals  until  a  blue  thermoluminescence 
has  oeen  observed  causes  further  reduction.  Usually 
95%  or  more  of  the  Cr^"^  is  converted  by  the  combined 
treatments.  However,  in  Cr-doped  MgO,  one  is  able 
to  reduce  only  a  small  fraction  of  the  octahedral  chromi¬ 
um  to  Cr^^.  The  Cr^  is  reconverted  to  Cr^'^  by  heat¬ 
ing.  ESR  measurements  show  that  in  the  same  temper¬ 
ature  interval  nearly  all  of  the  Fe'*  formed  on  x  irradi¬ 
ation  has  disappear^.  The  source  of  electrons  acquired 
by  Cr^*  thus  appears  to  be  the  Fel^  ions.  The  thermo¬ 
luminescence  IS  ascribed  to  the  Cr3*-electron  interac¬ 
tion,  as  suggested  by  Hansler  and  Segelken.  (Contrac¬ 
tor’s  abstract) 


2020 

Minnesota  U..  School  of  Chemistry,  Minneapolis. 

ANHARMONIC  POTENTIAL  FUNCTIONS  OF  POLY¬ 
ATOMIC  MOLECULES,  by  J.  Overend.  Final  rept, 
Jan.  If  1964-Dec.  31,  1965  [19lp.  incl.  diagr.  tables, 
refs.  (AFOSR-68-0125)  (AF  AF.TSR-64-570) 

AD  664060  Unclassified 

A  summary  is  given  of  a  study  which  Inv  lived  the  ex¬ 
perimental  examination  of  vibi.ational-rotational  spec¬ 
tra  at  very  high  resolution  and  the  oalc'ilation  of  an- 
harmonic  force  constants  from  the  spectroscopic  data. 
Accomplishments  included  the  development  of  computer 
techniques  by  which  anharmonic  force  constants  could 
be  adjusted  to  observed  spectroscopic  data,  and  the  ap¬ 
plication  of  these  techniques  to  studies  of  the  anhar- 
monicity  in  HCN,  acetylene,  SO,,  H2O,  N,0,  and 
several  other  molecules.  ^ 


2021 

Minnesota  U.  School  of  Chemistry,  Minneapolis. 

LEAST-SQUARES  AD.JUSTMENT  OF  ANHARMONIC  PO¬ 
TENTIAL  CONSTANTS:  APPLICATION  TO  IZcOj  AND 
^^COj,  by  M.  A.  Pariseau,  I.  Suzuki,  and  J.  Overend. 

[1965]  [10]p.  incl.  diagrs.  tables,  refs.  (AF  AFOSR- 
64-570)  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  42:  2335-2344,  Apr. 

— 

An  algorithm  for  the  calculation  of  anharmonic  potential 
constants  from  the  observed  vibrational  energy  levels 
and  rotational  constants  has  been  set  up.  Values  have 
been  obtained  for  the  cubic  and  quartic  force  constants 
in  the  most  general  valence  anharmonic  potential  for 
carbon  dioxide.  (Contractor's  abstract) 


2022 

Minnesota  U.  [School]  of  Chemistry,  Minneapolis. 

ELECTROMOTIVE  FORCE,  RAMAN,  AND  NUCLB.AR 
MAGNETIC  RESONANCE  STUDIES  ON  THE  INTERAC¬ 
TION  OF  CHLORIDE  AND  BROMIDE  IONS  WITH  THE 
DIMETHYLTINdV)  ION.  INNER-  AND  OUTER-SPHERE 


COMPLEXES,  by  H.  N.  Farrer,  M.  M.,  McGrady, 
and  R.  S.  Tobias.  1965  [Sjp.  incl.  diagrs.  tables, 
refs.  (AFOSR-66-0307)  (AF  AFOSR-65-691) 

AD  636365  Unclassified 

Also  published  in  Jour.  Amer,  Chem.  Soc. ,  v.,  87 
Nov,  20,  1965. 

The  complexing  of  (CHj)2Sn'’^(aq)  by  Cl"  and  Br"  in 
aqueous  solution  has  been  studied  by  e.  m.  f. ,  Raman, 
and  proton  n.  m.  r,  measurements.  By  the  use  of  the 
cells,  glass  electrode  [0. 2  M  H’^,  2.8  M  Na*,  3  M 
([CIO^']  t  (X"]);  AgXiAg  (X  =  Cl  and  Br"),  the  halide 

ion  concentrations  were  determined  in  solutions  contain¬ 
ing  (CHj)2Sn*^,  The  foilowing  values  for  the  stability 

constants  of  the  chloro  complexes  were  obtained  at  25 
by  least-squares  refinement .  log  |3j  =  0-  380  ±  0.  001  and 

log  ^2  ■  Little  of  the  2.1  complex  could 

have  been  present,,  and  its  existence  is  not  definitely 
established.  The  interaction  with  Br*  was  very  weak,, 

and  log  62  ^  -0.  5.  The  values  of  the  '^^Sn  and 

methyl  proton  spin-spm  coupling  constants  and  the  in¬ 
tegrated  Raman  intensities  for  tin-chloride  bona 
stretching  in  solutions  as  a  function  of  chloride  ion  con¬ 
centration  indicated  that  both  inner-  and  outer-sphere 
complexes  are  formed.  Only  in  concentrated  chloride 
solutions  are  appreciable  concentrations  of  the  inner- 
sphere  complex  present.  The  Raman  spectra  show  that 
inner-sphere  complexing  also  occurs  in  concentrated 
bromide  solutions.  The  diniethyltin(IV)  ion  is  charac¬ 
terized  by  a  high  affinity  for  water  molecules,  and  in 
many  respects  the  solutions  of  (CH3)2SnCl2  and 
(CH3)2SnBr2  resemble  those  of  oxonium  chloride  and 
bromide.  The  hypothetical  free  linear  (CH3)2Sn'’2  can 

be  regarded  as  an  edrcmcly  "hard"  acid  which  forms 
very  stable  complexes  with  bases  of  low  polarizability 
and  gives  large  crystal-field  effects  in  lattices,  (Con¬ 
tractor's  abstract) 

2023 

Minnesota  U,  ISchool  of  Physics]  Minneapolis. 

ELECTRON  SPIN  RESONANCE  STUDIES  OF  SELECTED 
SOLfDS,  by  T.  M,  Sanders,  Jr.:  Fiiuil  rept.  [196^ 

37p.  incl.  diagrs.  tables,  refs.  (AFO6R-65-085 
(AF  49(638)811),  AD  616788  Unclassified 

The  report  describes  research  efforts  in  2  major  areas. 
First,;  electron  spin  resonance  experiments  on  shallow 
donors  in  germanium  are  reported.  The  experiments 
consist  in  measurement  of  the  Zeeman  effect  of  the 
donors  as  a  function  of  applied  [HO]  compression. 

From  the  data  a  value  may  be  derived  lor  the  valley- 
orbit  (singlet-triplet)  splitting  (4Ag)  of  the  donor  ground 

state.  The  rest'ts  for  P  donors  agree  with  dcterniiiia- 
tions  by  other  workers.  The  result  for  Sb  111  Ge  is  4a 
(4.  04  i  0.  1)  X  10*'*  ev.  This  result  is  not  cons. stent 
with  the  value  obtained  from  piezo-resistance  measure¬ 
ments.  The  data  also  require  that  the  .singlet  state  lie 
below  the  triplet  in  Sb-donors,  just  as  in  P  and  As  do¬ 
nors.  An  additional  4-line  .spin  resomince  spectrum  in 
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Sb-doped  Ge  is  ascribed  to  donors  located  near  the  sur¬ 
face  of  the  samples,  in  regions  of  high  local  strain. 

The  second  major  area  discussed  concerns  polarized 
proton  target  studies.  In  order  to  increase  the  absolute 
proton  polarization  to  a  value  sufficiently  large  for  scat¬ 
tering  experiments,  tne  static  magnetic  field  was  in¬ 
creased  over  preliminary  experiments  and  the  tempera¬ 
ture  decreased..  Near  4.  7  Kgauss  and  1.  3'K,  the  abso¬ 
lute  proton  polarization  increased  relative  to  the  lower 
field  value  due  to  increases  both  in  proton  NMR  frequency 
and  in  enhancement  of  proton  polarizat  by  the  "solid 
effect".  Experimental  apparatus  was  ceaigned  and  con¬ 
structed  to  extend  the  experirients  to  12.  5  kgauss  and 
0.  5“K. 


2024 

•Minnesota  U.  School  of  Physics,  Minneapolis. 

QUANTIZED  VORTICES  A.ND  T.RE  SUPERFLUID 
HELIUM  ANALOG  OF  THE  AC  JOSEPHSON  EFFECT,,  by 
W.  Zimmermann,  Jr.  [19651  [4lp.  incl.  diagr. 
(AFCSR-65-2084)  [AF  AFOSR-65-7931  AD  627505 

Unclassified 

Ajso jxib^ist^ed  in  Phys.  Rev.  Ltrs. ,,  v.,  14'  976-979,, 

jiiire  ii,  rges. 

In  a  recent  [xipei  (Plus.  Rev.,  Llrs. ,  v.  14.  540,  1965) 
Richards  and  Anderson  reported  the  observation  of  an 
effect  in  superfluid  helium  which  they  interpreted  in 
ciosc  analog;,  to  the  ac  Jusephson  effect  in  supercon¬ 
ductors.  Their  interpretation  is  based  on  an  equation 
which  vvas  derived  using  the  concept  of  a  complex  order 
ptiramcter  for  the  liquid.  In  this  note,  it  is  shown  that 
this  equation  can  also  be  derived  from  the  conventional 
equations  of  2-fluid  hydrodynamics  combined  with  the 
assumption  of  quantization  of  vorticity  in  the  superfluid. 

It  is  believed  that  this  approach  is  closely  related  to  the 
order-parameter  method  and  that  the  2  points  of  view 
complement  one  another.; 


2025 

Minnesota  U.  School  of  Physics,  Minneapolis. 

GYROSCOPIC  DETEC  '’ION  OF  PERSISTENT  FLOW  OF 
SUPERFLUID  LIQUID  4ELIUM,  by  J.  B.  Mehl  and  W, 
Zimmermann,  Jr.  [1955]  [4]p.  incI.  diagrs.  (AFOSR- 
65-2085)  [AI  '.FOSR-65-7931  AD  627506 

Unclassified 

AJso  puWi^hed  m  Phys.  Rev.,  Ltrs. ,  v,  14,  815-818, 
MayT?,,  19657 

Long-lived  persistent  currents  were  observed  in  a  super- 
iluid  flow  of  liquid  helium.  The  currents  were  studied  by 
means  of  gyroscopic  effects  assocuted  with  circuital 
How,  which  permits  repeated  direct  measurements  of 
the  angular  momentum  of  the  flow  to  be  made  without 
destruction  of  the  How.  This  gyroscopic  teclmique  has 
provided  a  partiruLirly  good  means  of  establishing  the 
existence  of  persistent  flow  and  of  studying  its  nature. 


2026 

Minnesota  U..  School  of  Physics,  Minneapolis. 

OBSFJIVATION  OF  STABLE  SUPERFLUID  CIRCULA¬ 
TION  IN  LIQUID-HELIUM  II  AT  THE  LEVEL  OF  ONE, 
TWO,  AND  THREE  QUANTUM  UNITS,  by  S.  C. 
Whitmore  and  W.  Zimmermann,  Jr.  (1965]  [4]p.  incl. 
diagrs.  (AFOSR-65-2772)  (AF  AFOSR-65-793) 

AD  629827  Unclas.sified 

Also  published  in  Phys.  Rev.  Ltrs.,  v.  15:  389-392, 
Aug.  30,  1965, 

Vinen's  experiment  (Proc,  Roy,  Soc.  (London),  v. 

260A-  218,  1961)  m  which  the  circulation  around  a  fine 
wire  immersed  in  superfluid  helium  was  measured  by 
means  of  the  influence  that  the  circulation  exerts  on  the 
transverse  vibrations  of  the  wire,  is  extended  In  order 
to  present  more  evidence  in  support  of  the  hypothesis 
of  quantization  of  circulation.  It  is  found  that  motion  of 
the  superfluid  can  persist  for  long  periods  of  time  with 
the  assembly  carrying  the  tube  and  wire  stationary. 
Circulation  arixind  the  wire  tends  to  show  markedly 
greater  stability  at  the  anticipated  quantum  levels  than 
at  other  values.  As  the  wire  diameter  was  increased, 
the  maximum  value  of  stable  circulation  observed  also 
increased.  Several  subsidiary  observations  which  help 
support  the  conclusion  that  the  effects  of  quantized  cir¬ 
culation  have  been  observed  are  reported. 


2027 

Minnesota  U.  School  of  Physics  and  Astronomy,, 
Minneapolis. 

SUPERFLUID  LlQUro  HELIUM  GYROSCOPE,  by  J.  B. 
Mehl  and  W.  Zimmermann,  Jr.  [1965]  [4]p.  (AFOSR- 
65-1095)  (AF  AFCI6R-62-316)  AD  618080 

Unclassified 

Presented  at  meeting  of  Amer.-  Phys.  Soc. ,  New  York, 
Jan.  27-30,  1965. 


Also  published  in  Bull.,  Amer..  Phys. ,  Series  II.  v.  10: 
5(r,  Jan. '2?;' 1965. 

Persistent  circulating  currents  of  superfluid  helium 
have  been  observed  by  means  of  associated  gvroscopic 
effects.  The  gyroscope  consists  of  a  3  cm-diam  glass 
sphere  filled  with  powder,  of  particle  size  10"®  cm, 
which  forms  fine  channels  through  which  the  superfluid 
flows.  The  superfluid  current  is  generated  by  steadily 
rotating  the  sphere  about  a  vertical  axis  while  cooling 
through  the  X-point  and  then  stopping  the  sphere's  ro¬ 
tation  at  a  lower  temperature.  The  sphere  is  mounted 
so  that  it  subsequently  can  be  Upped  through  90'  about 
.1  horizontal  axis  and  the  vertical  component  of  torque 
needed  to  carrv  out  thi.s  lipping  measured.  By  this 
n'eans  repeated  measurements  of  the  persisting  angular 
monieiitum  can  be  made,  assuming  the  angular  momen¬ 
tum  to  tip  with  the  sphere.  With  an  initial  angular  ve¬ 
locity  of  rotation  of  0.28  radians  see"',  nieasuremonts 
of  a  persisting  angular  momentum  have  been  repeated  up 
to  40  times  during  a  period  of  100  min  showing  no  decay 
of  the  mot  urn  during  that  peruxl  to  an  accuracy  of  -t.'O'r. 
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2028 

[Mississipp.  U.  Dept,  of  Chemistry,  Umversity] 

SOLVENT  EFFECTS  ON  CHARGE-TRANSFER  COM¬ 
PLEXES.  n.  COMPLEXES  OF  1,3,  5- TRINITROBEN¬ 
ZENE  WITH  BENZENE,  MESITYLENE,  DURENE, 
PENTAMETHVLBENZENE,  OR  HEXAMETHYLBEN- 
ZENE,  by  C.  C.  Thompson,  Jr.  and  P.  A.  D.  de  Maine. 
1965  [6]p.  incl.  fables,  refs.  (AFOSR-65-2372) 

(AF  AF06R-62-19)  AD  629553  Unclassified 

Also  ixiblished  in  Jour.  Phys.  Chem. ,  69:  2766- 

5T^Aiii7T555: 

Formation  constants  (K),  heats  of  formation  (AH)  and 
absorptmties  of  1: 1  charge-transfer  complexes  of 
1, 3,  S-trmitrobenzene  with  hexamethyUienzene,  penta- 
methyliienzene,  durene,  mesitylene,  or  benzene  dis¬ 
solved  in  CCl^,  n-hexane,  n-heptane,  cyclohexane,  or 
CHClj  were  calculated  from  spectroscopic  data  col¬ 
lected  at  20°  and  45'C  for  a  12  wave  lengths  between 
2800  and  4200A.  K  values  for  all  complexes  vary  with 
solvent  in  the  order:-  cyclohexane  n-heptane  “  n-hexane 
'  CCl^  >  CHCljj  with  a  10  to  20-fold  variation  in  K  in 

passing  from  cyclohexane  to  CHClg  at  20  C.  K  is  inde¬ 
pendent  of  wave  length  near  the  band  maximum,  but  in 
some  systems  K  increases  at  longer  wave  lengths,  prob¬ 
ably  because  of  the  simultaneous  formation  of  1:1  and 
higher  order  complexes  (Contractor's  abstract) 


2029 

(Mississippi  U.,  Dept,  of  Chemistry,  Universityl 

ULTRA-VIOLET  ABSORPTION  SPECTRA  OF  lODINE- 
n-HEPTANE-(PNCl2),  SOLUTIONS,  by  N.-  B.  Jurinski 
and  P.  A.  D.  de  Maine.  (19651  f4]p.  incl.  diagr. 
table,  refs.  (AFOSR-65-2373)  (AF  AFOSR-62-19) 

AD  629551  Unclassified 

Also  published  in  Jour.  Inorg  and  Nuclear  Chem. , 

V.  27:  1591-1594,  1965.. 

The  changes  observed  in  the  ultra-violet  absorption 
spectra  of  (PNCl  ),  in  n-heptane  on  addition  of  lodme 

2  o 

are  discussed.  Unsuccessful  attempts  to  obtain  spectro- 
photometrlc  evidence  of  interaction  between  (PNClglj 

or  (PNCl2),j  and  donors  or  acceptors  in  solution  are  re¬ 
ported.  (Contractor's  abstract) 


2030 

(Mississippi  U.  Dept,  ol  Chemistry,  University] 

SOLVENT  EFFECTS  ON  THE  ULTRAVIOLET  AND  IN¬ 
FRA-RED  ABSORPTION  SPECTRA  OF  PHOSPHONI- 
TRILIC  CHLORIDES,  by  N.  B.,  Jurinski,  C.  r. 
Thompson,  Jr.,  and  P.  A.,  D.  de  Maine.  [1965]  (8lp. 
incl.  diagrs.  tables,  refs.  (AF06R-65-2374) 

(AF  AFOSR-62-19)  AD  629552  Unclassified 


Also  published  in  Jour.  Inorg.  and  Nuclear  Chem. , 
v.'Z'?.  1571-1578;,  1965. 

A  report  is  given  of  tne  solvent  concentration  and  tem¬ 
perature  dependence  of  the  high  energy-band  centres 
(near  2100A)  for  (PNCl2)3  or  (PNCl2)^.  Twenty  dif¬ 
ferent  inert  solvents  were  used.  These  data  are  not 
described  by  any  published  solvent  shift  theory..  Infra¬ 
red  absorption  spectra  between  600  and  4000  cm'^  for 
both  compounds  in  different  inert  solvents  are  reported. 
Solvent  shift  theories  are  discussed,,  (Contractor's 
abstract) 


2031 

(Mississippi  U.,  Dept.,  of  Chemistry,;  'Jniversityl 

THE  SELF-JUTXIMENT  METHOD  OF  CURVE  FITTING,, 
by  P.  A.,  D.  de  Marne.  [1965]  l9lp.  inci.  diagrs. 

Cables,  refs,  (AF  AFOSR-62-19)  Unchssified 

Publisht^jn  Commun.  Assoc.  Compnt.,  Mach.  v,  8 
CTff-~556,  Aug.  1965. 

A  computer-oriented  method  for  processing  and  corn-- 
mumcating  numerical  data  is  described.  The  instru¬ 
ment  Reliability  Factors  (IRF),  which  exactly  define 
the  limits  of  reliability  of  each  measured  item  of  infor¬ 
mation,  are  used  to  compute  the  Maximum  Permitted 
Error  (MPE)  associated  with  each  value  of  each  ordi¬ 
nate.  The  Self-Judgment  Principle  (SJP)  is  used  to 
discard  wrong  information  and  to  compute  mean  values 
of  the  parameters  and  their  MPE's  in  terms  of  the  IRF. 
Data  compatibility  tests  with  any  number  of  different 
equations  can  be  made  quickly..  Otherwise  intractable 
problems  are  easily  solved,  and  the  design  of  many  ex¬ 
periments  IS  greatly  simplified.  The  computational  and 
mathematical  techniques  used  to  reduce  bias  in  the  SJP 
are  discussed.  Inadequacies  in  the  statistical  and 
graphical  methods  of  curve  fitting  are  noted.  (Contrac¬ 
tor's  abstract) 


2032 

Missouri  U.  Dept,  of  Chemistry,  Columbia., 

SPECTROPHOTOMETRIC  DETERMINATION  OF  BIS¬ 
MUTH,  oy  J,  C.  Guyonand  L.  J.  Cline..  1965  [2lp. 
incl.  diagrs.  table.  (AFOSR-67-1697)  (AF  AFOSR-63- 
205)  AO  656135  Unclassified 

Also  published  in  Anal..  Chem.,  v.  37:  1778-1779,  Dec. 
1965.. 

In  a  study  of  mixed  heteropoly  acid  formation,  the 
n.olybdobismuthophosphate  method  for  bi.smuth  is  ex¬ 
amined.  A  new  heteropoly  method  is  developed  for  bis¬ 
muth.  The  technique  described  is  based  on  the  enhance- 
iiieiil  of  the  blue  hue  of  reduced  sixiiuni  niolybd.ife  by 

bismuth.  The  molar  absorptivity  of  tne  new  bismuth 
* 

system  is  2  x  10“  at  the  5-p,  p.b.  level,  making  this 
method  some  10  times  more  sensitive  than  existing 
techniques. 
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2033 

Missouri  U..  [Dept.,  o(  Mathematics^  Columbia. 

THE  SPECTRUM  OF  AN  OPERATOR  IN  BANACH 
SPACE,  by  M.  D.  George.  [1965]  [Sj).  (AFC16R-66- 
0258)  [AF  AFOSR-62-97]  AD  631113  Unclassified 

Also  published  ui  Proc.  Amer.  Math.  Soc. ,  v.  16-  980- 

935;  0cTn955r' 

The  author  proves,  lor  complex  reflexive  Banach  spaces 
X  for  wl.ich  the  noi  m  is  Gateaux  differentiable  at  each 
nonnull  vector,  that  a  bounded  linear  operator  T  on  X 
lias  its  spectrum  contained  in  the  closure  erf  W(T),  where 
W(T)  is  the  set  of  complex  numbers  taken  on  by  f(x,  Tx) 
over  X  f  X  having  x  =  1,  and  where  f(x,  Tx)  is  the 
unique  complex  r,  such  that  x  *  fi(Tx  -ox)  x  for  all 
complex  ,8.  Clearly  f(x,  Tx)  =  (Tx,  x)  if  X  is  a  Hilbert 
space,  for  which  the  result  is  well  known;  here  in  the 
Banach  space  case,  the  author  is  using  James'  definition 
of  orthogonality.  Earlier,  Lumer  (Trans.  Amer.  Math., 
Soc. ,  V.;  100-  29-43,  1961)  proved  the  stated  inclusion 
for  only  the  approximate  point  spectrum,  but  for  an  ar¬ 
bitrary  Banach  space,  by  using  semi-inner-products. 
More  recently,  in  some  similar  not  yet  published  joint 
work  of  Lumer  and  Williams,  it  seems  that  the  full  in¬ 
clusion  asserted  here  can  be  proved  for  a  set  closely  re¬ 
lated  to  W(T)  without  assuming  X  either  reflexive  oi 
having  the  GSteaux  differentiability  property.  (Math. 
Rev.,  abstract) 
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Missouri  U.  (Dept,  of  Mathematics]  Columbia., 

ON  T.IE  CONVERGENCE  RATE  OF  THE  LAW  OF 
L\RGE  NUMBERS  FOR  LINEAR  COMBINATIONS  OF 
INDEPENDENT  RANDOM  VARIABLES,  by  D.  L. 

Hanson  arid  L.  H.  Koopnians.  [1965]  f6]p.  (AFOSR- 
65-2074)  (Sponsoreo  jointly  by  Air  Force  CXfice  of 
Scentlfic  Research  ijud‘'r  [AF  AK06n-65-746]  and 
Atomic  Energy  tommission)  AD  627665 

Unclassified 

Also  published  in  Ann.  Math.  Stat. ,  v.  36:  559-564, 

Apr.  1965. 

The  following  theorem  is  proved:  Let  :  k  =  0,  *  1, 

, . '  be  an  independent  sequence  of  real  valued  random 
variables  with  Ee,^  =  0  and  moment  generating  functions 

fjj(t)  -  Ee^?*'  such  that  (1)  fo  r  every  8  0  there  exists 

Tg  0  such  that  fj^ft)  exists  and  [1  -  f|j(t)l  '  8ltl  for  |t| 
•  uniformly  in  k.  Let  k  '' ''  ■  1, . .  •  J  n  - 

1,2,...  be  real  numbers  such  that;.  (2)  s’  ^  g! 

<  A  ■'  for  n  1,  2, . . .  (3)  f(ii)  =  suPi^la^j  1^1  »  0  as  n-* 

.  Then  S  =lini,^-’.b»  i£  defined  as 

an  almost  sure  limit  for  all  n,  and  fur  evei  y  <  -■  0  there 
eXKSts  a  positive  o,  '  1  (depending  on  A  bet  not  on  the 

pirticutor  a,,  j^'s)  such  that  (4)'  P|  IS^^I  '  ll  •  2 

The  theorem  is  applied  to  establish  expo  lentwl  con¬ 
vergence  rates  for  the  strong  law  of  large  numbers 


for  subsequences  of  linear  processes  of  non-identical!y 
distributed  random  variables.  The  theorem  is  also 
applied  to  summability  theory  and  convergence  rates 
are  provided  for  Toeplitz  means  of  independent  random 
vari^ies. 
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M>ssc<uri  U.  [Dept.,  of  Mathematics]  Columbia., 

CONVERGENCE  RATES  FOR  THE  LAW  OF  LARGE 
NUMBERS  FOR  LINEAR  COMBINATIONS  OF  EX¬ 
CHANGEABLE  AND  ‘-MIXING  STOCHASTIC  PROC¬ 
ESSES,  by  D.  L.  Hanson  and  L.  H.  Koopmans.  [  1965] 
[13]p.  (AKOSR-66-2219)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  (AF  AFOSR- 
65-746]  and  Atomic  Energy  Cuniir.ission)  AD  643064 

Uri-lassified 

Also  published  in  Anii.  Math.  Stat.,  v..  36:  1840-1852, 
bee.  I96S.; 

In  the  present  paper  upper  bounds  on  P(  ISj^  I  s  «]  are  in¬ 
vestigated  lor  2  types  of  discrete  pirameter  stochastic 
processes,  i,  closely  related  to  independent  sequences; 
exchangeable  processes  and  ‘-mixing  processes.  Also, 
a  basic  theorem  is  established  for  excJjgjjgeaUe  proc¬ 
esses  which  enables  coMMtensTtT&iTstated  leading  to 
UK’er  bounds  which  end  to  zero  with  n  at  virtually  any' 
sub -exponential  rate.  These  bounds  ."re  shown  to  be 
sharp  in  certain  important  special  ca.ses  by  exhibiting  a 
mixture  of  normal  random  variables  which  actually  at¬ 
tains  them  under  the  given  conditions.  Finally,  the  ex¬ 
ponential  bounds  thus  obtained  for  Independent  sequences 
is  shown  to  carry  over  to  ‘-mixing  processes. 
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Mithras,  Inc. ,  Camoridge,  Mass. 

RESONANT  HARMONIC  GENERATION  AND  NON¬ 
LINEAR  OPTICS,  by  [C.  S.  Naiman,  J.  Schwartz  and 
others].  Scientific  rept.  Oct.  1.  1964-Mar.  31,  1965. 
[Apr.  1965]  27p.  incl.  diagrs.  table,  refs.  (Rept.  no. 
MC  63-96SR)  (AFOSR-65-0727)  (AF  49(638)1464) 

Unclassified 

Tins  report  sketches  the  basic  theory  of  optical  second 
harmonic  generation  in  sufficient  generality  to  include 
materials  with  absorption  at  the  fundamental,  the  sec¬ 
ond  harmonic,  or  both.  It  is  shown  how  such  absorp¬ 
tions  can  result  in  enlarged  values  of  the  coefficient  of 
second  harmonic  generation.  The  effects  of  the  basic 
light  propagation  properties  of  the  material  as  they  con¬ 
tribute  to  the  overall  production  of  second  harmonic  radi 
ation  are  further  developed.  In  particular,  a  discus¬ 
sion  IS  given  of  the  relations  between  the  elements  of 
the  second  harmonic  generation  tensor,  and  the  rela¬ 
tions  between  these  coefficients  appropriate  to  the  crys¬ 
tals  of  interest  in  this  study. 
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Mithras,  Inc. ,  Cambridge,  Mass. 

RESONANT  HARMONIC  GENERATION  AND  NON¬ 
LINEAR  OPTICS,  by  C.  S.  Naiman,  J.  Schwartz,  and 
J.  Ducuing.  Final  technical  status  rept.  no.  2,  Oct.  1, 
1964-Sept.  30,  1963,  26p.  incl.  dtagrs.  table.  (Rept. 
no.  MC  63-96-R2)  (AFClSR-66-0701)  (AF  49(638)1464) 
AD  631676  Unclassified 

Enhancement  of  the  coefficient,  x(2),  of  optical  second 


harmonic  generation  by  resonant  absorption  is  dis¬ 
cussed.  In  particular  the  conditions  under  wnich  the 
resuUing  increase  m  x(2)  overcomes  any  losses  due  to 
the  linear  absorptions  so  introduced  are  developed. 
Trivalent  rare  earth  dopants  in  crystalline  hosts  of  suit¬ 
able  symmetry,  among  other  feasible  materials,  are  ex¬ 
amples  of  materials  shown  capable  of  efficient  harmonic 
generation.  Experimental  techniques  are  developed  for 
use  of  stimulated  Raman  effect  methods  for  shiftmg  the 
frequencies  of  available  laser  sources..  The  theory  of 
harmonic  generation  in  absorbing  materials  is  discussed 
plus  the  variation  m  measurement  techniques  required 
in  experimental  studies  of  these  materials.  (Contr.ic- 
tor’s  abstract) 
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Nacional  U..  de  Cordoba.  (Dept.,  of  Acoustics] 

(Argentina). 

(FIRST  LATIN  AMERICAN  ACOUSTICAL  MEETING) 
Primeras  jorriaias  Latino  Americanas  de  acustica, 
Cordoba,  (Argentina)  Iday  17-23,  1S65.  (1965)  346p. 
ipcl.  illus.  dtagrs.  tables,  refs.  (/ FOSR-67-1954) 

(AF  AFOSR-65-916)  AD  657324  Unclassified 

The  ".Menioria"  (Proceedings)  includes  16  papers 
presented  in  the  week  long  working  sessions  of  the 
First  L.atin  American  Meeting  on  Acoustics  covering 
the  following  fields  of  Acoustics-  Research  and  Teac.h- 
ing.  Architectural  Acoustics,  Physiological  Acoustics, 
Psychoacoustics,  Acoustical  Instrumentation,  Musical 
•Acoustics,  Noise  and  its  control,  Communications  and 
Speech,  Ultrasonics,  Sonic  Radiation  and  Propagation, 
Vibrations.  Every  paper,  translated  into  Spanish,  is 
headed  by  a  Summary  in  English.  Authors  include  some 
of  the  world  authorities  in  Acoustics  such  as  Prof. 

Cyril  M.  Harris,  President  of  the  Acoustical  Society  of 
America;  Prof.  Martin  Grutzmacher  and  Prof.  Gunther 
Lehmann  from  Germany;,  Prof.,  Friedrich  Bruckmayer 
of  Vienna,  etc.. 


2039 

Nacional  U.  de  La  Plata.  (Council  of  Scientific  and 
Technical  Investigation)  (Argentina). 

(THE  CALCULATION  OF  THE  ABSOLUTE  VELOaTY 
OF  REACTIONS  BETWEEN  FLUORINE  ATOMS  :  NC 
OXIDES  OF  SULFUR  MOLECULES  AS  RELATED  TO 
FLUORINATED  OXIDES  OF  SULFUR  RADICALS]  Die 
Bestimmung  der  Absolutgeschwindigkeit  der 
Reaktionen  zwischen  F-Atomen  und  SO^-Molekulen  bzw. 
FSOj-rtaoikalen,  by  J.  E.  Bolzan,  J.  E.  Sicre,  and 
H  J  Schumacher.  [i965|(ll]p.  incl.  tables.  (AFOSR* 
66-0355)  (AF  AFOSR-65-800)  AD  632804 

Unclassified 

Also  puWished  ui  Zeilschr,  Phys.  Chcm. ,  v.  46- 
78-87,'  Mayl965' 

The  simultaneously  occurring  reactions  of  F  atoms  with 
SC^  and  (F2S2Gg'  -  2FSO3)  were  examined  :iu.Titita- 
tively  at  70  -  ilO  C  The  Fatoms  da  not  react  with 
F2S20g  molecules  but  only  with  FSO5  radicals.  The 
ratio  of  velocity  constants  of  the  reactions  with  SOj 
and  FSO|3  is  3.0  x  10*2  and  is  temperature  independent. 
Therefore,  the  activation  energy  of  both  reactions  must 
be  nearly  identical  and  approximately  zero.  The 
following  reaction  scheme  allows  an  explanation  of  all 
experimental  results.  F-  +  hv,„„,.  ,  3r.  F  +  SO, 

4  (o  nt)  /  V 

l-SOj.  1-  •  l-bUj  •  1-2^^3’  ^*^2®2°6' 
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Naple-.- U.  Inst  of  Theoretical  Physic.s  (Italy) 

HADAMARD'S  CLASS  OF  GREEN'S  FilNCllONS  IN 


REGULARIZED  a  -  *  THEORY,  by  M.  Marinaro.  (1365) 
(AFOSR- 67-0595)  (AF  61(052)826)  AD  647550 

Unclassified 

Also  published  in  Nuovo  Cimen-n,  Series  X,  v.  39; 
401-404,  Sept.  1,;  196o 

It  is  shown  that  the  n- particle  Green's  functions  at 
non-analytic,  and  that  for  a  regularized  theory  gc- 
in  Euclidean  space  tliey  beloi.g  at  least  to  Hadamard  s 
class  2  -""lanaiytic  functions. 


2041 

Naples  U,  Inst,  of  Theoretical  Physics  (Italy). 

STABILITY  CONDITION'S  FOR  A  BOSON  SYSTEM 
INTERACTING  WITH  A  PARTLY  REPULSIVE  AND 
PARTLY  ATTRACTIVE  POTENTIAL,  by  A.  Conigllo, 
M.  MaturiandM.  Marinaro.  (1965)  [l?jp.  (AFOfR- 
67-0597)  (AF  61(052)826)  AD  647629  Unclassified 

Also  p-ubhshed  in  N’uovo  Cimentc,  SeiiesX,  v.  40 
184-196,  "Nov.  11,  1965. 

The  properties  of  a  dilute  system  of  Bose  particles 
with  a  short-range  repuls-  e  and  a  long-range  attrac¬ 
tive  potential  are  studied.  Some  conditions  on  the 
scattering  amplitude  are  found  to  assure  the  thermo¬ 
dynamic  stability  of  the  system.  The  method  deve¬ 
loped  by  Beliaev  is  u'-.d  for  calculating  the  ground- 
state  energy  and  the  elementary  excitation  spectrum 
of  the  system..  The  results  are  compared  with  those 
of  Huang,  Ezawa,  and  lordanskii  and  are  found  to  be 
in  complete  agreement. 
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Naples  U.  Inst,  of  Theoretfeal  Physlca  (Italy). 

NONANALYTICAL  PROPER'HES  of  propagators. 
THE  g  ?  1  THEORY,  by  E.  R.  Caiamello,  A 
Campolattaro,  and  M.  Marinaro.  |1965]  (17)p,  incl. 
refs.  (AFOSR- 67-  '505)  (AF  61(052)826)  AD  654830 

Unclassified 

Also  published  b.  .Nuovo  Cimento,  Scries  X,  v.  38-. 
1777-1783.  Aug.  16,  1965. 

When  perturbative  expansion  diverge,  the  search  for 
solutions  of  the  equations  for  propagators  is  a  problem 
of  real  variable.  It  is  shown,  on  the  example  of  a 
neutral  scalar  field  with  g.-'*  self- coupling,  that  the 
coefficients  of  the  divergent  perturbative  expansions 
can  still  be  used  m  principle,,  Iieunsticallv,  to  obtain 
the  wanted  solutions.  The  proposed  procedure,  whiih 
is  quite  general,  yields  easily  the  known  correci 
answer  if  applied  to  a  solvable  numerical  model  of  this 
theory,  giving  solutions  whti-h  -are  holomorphic  in 
1  g  and  not  uniquely  determined  by  the  knowledge  of 
the  pt  urbative  coefficients.  In  the  gencr,il  rase,  the 
difference  between  any  2  such  solutions  would  satisfy 
a  bound  .state  equation.  A  suitably  regul.irizrd  form 
of  the  theory  is  studied  in  some  detail,  il.s  .solutions, 
if  .my  <\isl,,  belong,  like  those  of  II  e  model,  to 


Am  FORCE  SCIENTinC  RESEARCH 


U  any  exist,  belong,  like  those  of  the  model,  to 
Hadamard's  "class  2"  of  nonanalytical  functions. 
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National  Bureau  of  Standards,  Washington,  D.  C. 

HEAT  CAPAaXY  AND  THERMODYNAMIC  PROPERTIES 
OF  BERYLLIUM  ALUMINATE  (CHRYSOBERYL), 
BeO-Al-^Oj,  FROM  16  TO  380%  by  G.  T.  Furukawa 
anc.  G.  Saba.  [1965]  [6]p.  incl.  diagrs.  tables,  refs. 
(AF08R-R5-178e)  [ISSA-65-a]  AD  625096 

Unclassified 

Also  published  in  Jour.  Researt.h  Nat'l.  Bur.  Stand. , 

V.  69A:  T3-lfl,  Jan. -Feb  1965.. 

The  results  of  heat- capacity  measurements  are  re¬ 
ported  for  beryllium  aluminate  in  the  temperature 
range  16  to  380  "K.  The  sample  to  be  tested  was  pre¬ 
pared  by  arc  fusion  of  a  stoichiometric  mixture  of  high 
purity  BeO  and  AljO^  powder  and  determined  to  be 
100%  pure  in  the  processing  of  the  heat- capacity  data. 

The  uncertainty  in  the  final  values  for  heat  capacity  is 
estimated  to  be  ±  0.  f  '4  between  80  and  380  °K  and  in¬ 
crease  at  lower  te  nperatures  to  ±  3%  at  16°K.  The 
Ihermodyiumlc  data  were  calculated  from  these  meas¬ 
urements  on  an  IBM  7094  computer  for  the  range  0  to 
380  “K. 
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National  Bureau  of  Standards,  Washington,  D.  C., 

PRELIMINARY  PErORT  ON  THE  THERMODYNAMIC 
PROPERTIES  OF  SELECTED  LIGHT-ELEMENT  AND 
SOME  RELATED  COMPOUNDS,  by  T.  B.  Douglas 
and  C.  W.  Beckett.  Technical  summary  rept.  no.  14, 
July  1,'  1965,  438p.  incl.  Ulus,  diagrs.  tables,  refs. 
(NBSrept.  no.  8919)  (AFOSR- 66-0324)  (ISSA- 65-8) 

AD  478141  Unclassified 

This  is  the  fourteenth  report  on  the  current  experi¬ 
mental,  theoretical,  and  evaluative  program  on  the 
thermodynamic  properties  of  selected  light- element 
and  some  related  compounds  of  primary  interest  in 
high- temperature  research.  The  content  of  the  report 
falls  logically  into  the  following  3  categories'  past 
accomplishments;  new  experimental  results  and 
literature  reviews  and  bibliographies. 
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National  Bureau  of  Standards,  Washington,  D.  C.. 

PRELIMINARY  REPORT  ON  THE  THERMODYNAMIC 
PROPERTIES  OF  SELECTED  LIGHT- ELEMENT  AND 
SOME  RELATED  COMPOUNDS,  by  C.  W,  Beckett, 
and  T.  B.  DougLas.  Technical  summary  rept.  no.  13, 
Jan.  1,  1965,  |115]r.  incl.  illus.  diagrs.  tables,  refs. 
(NBSrept.  no.  8628)  (AFOSH-66-0492)  (lSSA-65-8) 

AD  466510  Unclassified 


New  experimental  work  on  the  borohydr'.des  of 
aluminum  and  beryllium  is  reported.  The  mean  value 
found  for  the  standard  heat  of  formation  of  A1(BH.)., 

(298  °K)  is  +2  kcal/mol  for  the  gas  and  -5  kcal/mof 
for  the  liquid,  with  an  estimated  possible  error  as 
great  at  17  kcal/mol.  The  infrared  spectra  of  MgF, 

(in  a  krypton  matrix),  Al(BH,j)g,  and  Be(BH^)2  were 
measured,  and  a  new  band  system  was  discovered  for 

P^.  The  bending  fundamental  of  MgF  appears  to  be 
2-1  2 
242  cm  ,  and  continuing  spectroscopic  work  is  ex¬ 
pected  to  provide  additional  molecular  constants  for 
the  other  substances.  High-  temperature  mass- 
spectrometric  data  on  the  BeO-AljO^  system  were 

treated  thermodynamically,  and  lead  to  heats  of 
atomization  for  O  ,  Al.O,  and  the  new  molecule  AlOBe 
2  2 

(as  well  as  the  he.at  of  vaporization  of  liquid  BeO.  A1„0  ) 

“  3 

The  values  for  and  Al^O  agree  well  with  previously 

available  values.  Recent  precise  measurements  of 
the  relative  entlialpy  of  graphite  over  the  range  1200- 
2600  "K  are  summarized.  Liquid  Al^lj  was  vaporized 
in  vacuum  and  the  condensates  subjected  to  varying 
programs  of  annealing.  The  progress  from  amorphous 
to  the  stable  alpha  crystalline  form  was  followed  in 
detail  by  X-ray  and  electron  diffraction.  The  report 
includes  'our  appendices.  The  first  is  a  formulation 
property  index  of  the  twelve  preceding  semiannual  re¬ 
ports.  The  second  comprises  new  tables  of  the 
standard  thermodynamic  properties  of  condensed 
phases  of  17  substances,  including  13  "mixed”  oxides. 
The  third  appendix  gives  thermocheriical  values  for 
additional  compounds  of  several  elements  which  have 
resulted  from  a  current  revision  of  NBS  Circular  50d. 
The  fourth  appendix  includes  the  table  of  ionization 
potentials  and  electron  affinities  of  light- element 
atoms  and  molecules  presented  in  the  last  report  but 
now  considerably  revised  and  augmented  by  recent 
Information. 
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National  Bureau  of  Standards,  Washington,  D.  C. 

HEAT  OF  FORMATION  OF  ALUMINUM  FLOURIDE 
BY  DIRECT  COMBINATION  OF  THE  ELEMENTS,  by 
E.  S.  Domalski  and  G.  T..  Armstrong.-  |1965||ll]p. 
incl.  illus.  diagrs.  tables,  refs.  (AFOSR- 66-05  68) 
(ISSA- 65-8)  Unclassified 

Also  published  in  Jour.  Research  Nat'l.  Bur.  Stand, . 
V.  65ArT3'NTy?,  Mar. -Apr.  1965. 

The  standard  heat  of  formation  of  aluminum  Uuoride 
was  calculated  from  the  heats  of  combustion  of  Teflon 
and  of  aluminum- Teflon  mixtures  in  fluorine.  The 
heat  measurements  were  made  in  a  bomb  calorimeter. 

CjF^lsolid  ^oiymer)  2F2(g)  2CF,j(g)  (1); 

Al(c)  +  3/2V^{s}  =  AlFglc)  (2).  For  reaction  (1), 

'  H  2gg  was  found  equal  to  -  10,350.7  t  0.  4  Jj,'* 

(-247.43  t  0.01  kcal  monomol'^),  and  for  reaction 
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(2)  H  2gg  '  ^'f298  calculated  to  be  -1507.8  ± 

1.2  W  mol'l  (-360.37  t  0.29  kcal  mof').  The  Utter 
uncertainties  ars  the  computed  standard  deviations  of 
the  means.  The  calculated  standard  heat  of  formation 
of  aluminum  fluoride  is  estimated  to  be  accurate  to . 
within  ±  6.  6  k.1  mol'^  (1.  6  kcal  mol'^).  The  measure¬ 
ments  on  Teflon  were  combined  with  existing  data  and 
the  heat  of  formation  of  carbon  tetrafluoridc  was  cal- 
cuUled  to  be -221.8  kcal  mol'^.  (Contractor’s 
abstract) 
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Naliondl  Bureau  of  Standards,  Washington,  D.C.. 

HEAT  CAPACITY  AND  ENTHALPY  MEASUREMENTS 
ON  ALUMINUM  CARBIDE  (AlaC^  FROM  15  TO  inO^K. 
THERMODYNAMIC  PROPER'nBS  FROM  0  TO  2000'’K, 
by  G.  T.,  Furukawa,  T.  B.  Douglas  and  others.  [1965] 
[ICjp.  incl.  diagrs.  tables,  refs.  (AFOSR-66-0626) 

I ISSA-  65-  8 1  AD  630980  Unclassified 

Also  published  in  Jour.  Research  Nat'l.  Bur.,  Stand. , 

V."  69 A,  423-438;  Sept. -Oct.  1965. 

Measurements  of  the  heat  capacity  and  reUtive 
entnalpy  were  made  on  aluminum  carbide  (Al^C^)  from 
15  to  1173  K.  The  thermodynamic  properties  were 
calculated  up  to  2000 'K  from  the  data  by  judicious 
extrapolation  above  1173  K.  In  conjunction  with  the 
heat-of-forniation  data  o-i  Al^Cg  obtained  by  King  and 

Armstrong  and  by  Mah,  second-  and  third-Uw  analyses 
have  been  made  of  the  thermodynamics  of  several  high-- 
temperature  vapor- equilibrium  reactions  involving 

Al.C,  (Contractor's  abstract) 
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National  Bureau  of  Standards,  Washington,  D.  C. 

HIGH- TEMPERATURE  MICROWAVE  SPECTROSCOPY: 
AIF  ANDAICI,  by  D.  R.  Lide,  Jr.  (1965)  (6]p.  incl. 
diagrs.  tables,  refs.  (AFOSR- 66- 1096)  [ISSA- 65-8) 

AD  63  8  9  66  Unclassified 

^sojmWished  in  Jour.  Chem,  Phys. ,  v.,  42:  1013- 
1018,  Feb.  r,  1965.; 

Microwave  transitions  of  gaseous  AIF  and  AlCl  have 
been  studied  in  a  high- temperature  spectrometer.  The 
molecular  constants  obtained  for  AIF  are:  Be=  16  562.56 
me 'sec,  ttg  =  148.40  mc/sec,  Cg  =  1.65437  A,  (eqQ)j^j= 

-37.  6  mc/sec,  p  =  1. 53  D,  for  AI^Sq:  B^  =  7312.  74 
mc/sec,  Og  -  48.03  mc/sec,  r^  =  2.12983  A,  (bqQ)y^j' 
-29.2  me 'sec,  (eqQ)pj=8.8  mc/sec,  for  Al'^'^Cl-  Bg= 
7140.  69  mc/sec,  =  46.34  mc/sec.  The  nature  of 

the  bonding  in  aluminum  halides  is  discussed,  it  is 
concluded  that  the  bonds  are  highly  ionic  and  that  the 
A1  orbitals  are  sp  hybrids.  The  details  of  the  high- 
temperature  spectrometer  are  given. 


2049 

National  Bureau  of  Standards,  Washington,  D.  C., 

FCmCE  HELDS  FOR  THE  BORON  TRIHALIDES,  by 
I.  W.  Levin  and  S.  Abramowitz.  [1965]  [lOjp.  incl.. 
diagrs.  tables,  refs,  (AFOSR- 66- 2080)  (Sponsored 
jointly  by  Advanced  Research  Projects  Agency, 

(Air  Force  Office  of  Scientific  Research  under  ISSA- 
65-8],  and  National  Science  Foundation)  AD  643571 

Unclassified 

AUopiAlishe^in  Jour.,  Chem.  Phys.  v.,  43:  4213- 
4222, 'Dec.  15,  1965. 

The  metliod  of  Edgell  and  Moynlhan  for  determining 
Coriolis  i  constants  from  the  infrared  band  contours 
of  degenerate  vibration  modes  was  verified  for  se¬ 
lected  molecules  and  was  then  applied  toward  comput¬ 
ing  the  C  values  of  the  E  symmetry  vibrations  of  the 
boron- trihalide  molecules.  Since  it  is  not  feasible  to 
define  unique  potential  functions  for  the  BX3  species 
from  only  frequency  data,  general  force  fields  were 
determined  for  the  series  by  combining  both  the 
Coriolis  C  constants  and  the  observed  isotopic  fre- 
ouency  data  in  a  least- squares  refinement  scheme. 

Tlie  final  force  fields  indicate  that  the  sensitive  stretch- 
bend  interactio  i  constant  is  a  significantly  large  nega¬ 
tive  quantity  that  decreases  as  the  senes  progresses 
from  BFj  to  BIj. 

2050 

National  Bureau  of  Standards,  Washington,  D.  C. 

ISOTOPIC  EFFECTS  IN  THE  Pj  FUNDAMENTAL 
OF  MATRIX- ISOLATED  BClj,  by  J.  J.,  Comeford, 

S.  Abramowitz,  and  I.  W.  Levin.  [1965]  [2jp.  incl. 
diagr.  table.  (AFOSR- 66- 21 69)  (ISSA-65-8J 
AD  645281  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  43:' 
■?55S^?53?,  Dec.  15,  1965. 

The  infrared  spectrum  of  matrix- isolated  BCljj  was 

observed  .it  14°  and  20°K  in  the  region  of  the 
fundamental  under  conditions  of  moderate  resolution 

(  -0. 6  cm"').  Two  separate  broad  Sands  assigned 

tov^of*®BCl  and  **BCl  in  turn  broken  up  into 
3  3 

several  bands  due  to  the  chlorine  isotope  effect.  It 
is  the  object  of  the  note  to  explain  quantitatively  this 
chlorine  isotopic  effect  making  use  of  a  recently 
derived  force  field. 


2051 

National  Bureau  of  Standards,  Washington,  D.  C. 

SPECTROPHOTOMETRIC  DETERMINA'HON  OF  THE 
RATE  OF  DISSOCU'nON  OF  TETRAFLUCfiOHYDRA- 
ZINE  BEHIND  A  SHOCK  WAVE,  by  L.  M.  Brown  and 
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B.  deB.  Darwent,  [1965]  [8]p.  incl.  diagr::.  refs. 
(Sponsored  jointly  by  Advanced  Research  Projects 
Agency;  and  Air  Force  Office  of  Scientific  Research 
under  [lSSA-65-8])  Unclassified 

Published  in  Jour.,  Chem.  Phys. ,  v.  42-  2158-2165, 
Mar.  15,  1965. 

The  rate  of  dissociation  of  tetrafluorohycL-azlne  in 
Nj  and  Ar  was  determinec’  at  temperatures  between 

344°  and  410°K  and  total  pressures  between  0.  6  and 
S.  0  atm.  The  reaction  was  carried  out  by  shock 
heating  the  gas  mixtures  in  a  shock  tube.  The  progress 
of  the  reaction  behind  the  incident  shock  wave  was 
followed  oy  a  time- resolved  spectrophotometric  tech¬ 
nique.  The  absorption  coefficient  of  NFj  at  i  2602  A 

was  determined  experimentally  between  350''  and  SVl  'K 
and  found  to  be  537  ±  10  liter/mol  cm.  The  kinetics 
data  indicated  that  the  dissociation  in  OSTi  N2  was 

quasiunlmolecular  throughout  the  e.xperimental 
pressure  range,  attaining  its  first-order  limit  at  a 
total  pressure  not  far  above  6  atm  and  its  second- 
order  region  below  0. 6  atm.  The  observed  pressure 
for  the  region  of  transition  from  first-  to  second- order 
kinetics  was  reasonably  consistent  with  the  transition 
pressure  obtained  from  classical  theory  on  the  basis 
of  the  estimated  value  (  2  x  10*5  sec*^,  of  the  pre- 
exponential  factor  for  the  limiting  high-pressure  first- 
order  specific  rate.  At  approximately  2  atm  the 
observed  specific  rate  for  the  nitrogen  mixture  was 

given  by  k2(N2)  ^  exp  ((-19.4  ±0.7 

kcal/mol)/RTj  sec**  between  344°  and  407  K.  The 
Ind'cated  uncertainties  are  the  standird  deviations  of 
the  associated  values.  (Contractor's  abstract) 


2052 

National  Observatory  of  Athens.  Seismological  Inst. 
(Greece). 

AFTERSHOCK  SEQUENCE  AND  CRUSTAL  STRUCTURE 
IN  THE  REGION  OF  GREECE,  by  A.  G.  Galanopjulos 
and  B.  C.  Papazachos.  Annual  summary  rept.  nc.  1, 
June  1,  1964-May  31,  1965,  5p.  (AFOSR-65-2938) 

(AF  61(052)803)  AD  627616  Unclassified 

The  object  of  this  study  was  to  determine  the  wave 
velocities  of  body  waves,  to  attempt  to  calculate  the 
average  thickness  ot  the  crust  and  to  have  an  estima¬ 
tion  about  the  change  of  the  thickness  of  the  crust  from 
place  in  the  region  considered.  The  first  problem  was 
to  identify  the  most  prominent  phase  and  find  their 
travel  time  curves.  Different  procedures  were  fol¬ 
lowed  to  determined  the  travel  time  curves  for  epicon- 
tral  distance  between  0  and  150  km  and  for  epicentral 
distance  between  200  and  1000  km.  By  using  data 
from  250  earthquakes  with  epicenters  near  the  station 
of  Athens,  the  velocities  of  the  direct  P  and  S  vaves 
were  found  to  be  equal  to  5,  25  km/sec  and  3. 19  km  sec, 
respectively.  The  determined  mean  foc;.l  depth  of 
these  earthquakes  is  7  km.  By  using  dita  from  about 
1000  earthquakes  with  epicenters  in  the  region  of 
Greece  the  most  prominent  phases  for  epicentral 


distances  between  0  and  1000  km  were  identified. 
Their  travel  time  curves  were  also  determined. 


2053 

National  Observatory  of  Athens.  [Seismological  Inst.  ] 
(Greece). 

SPACE  AND  TIME  VARIATIONS  OF  STRAIN  RE¬ 
LEASE  IN  THE  AREA  OF  GREECE,  by  N.  Delibasis 
and  A.  G.  Galanopoulos.  [1965]  [12]p.  incl.  diagrs. 
(AFOSR-66-1226)  (AF  61(052)803)  AD  638  5  27 

Unclassified 

^Iso  publishod  in  Ann.  Geol.  Pays  Hclleniques, 
v.;i8-rr55^r46r“i965.. 

Six  cross- sections  show  the  latitude  and  longitude 
variations  of  the  total  strain  released  oy  all  earth¬ 
quakes  of  magnitude  -4  3/4  occurred  in  the  area  of 
Greece  bounded  by  the  parallels  of  34  N  and  42  N  and 
the  meridians  of  19 ’E  and  29  E  during  the  period 
1841-1959,  and  the  cumulative  magnitude  correspond¬ 
ing  to  the  total  strain  released  in  the  eastern  and 
western  section,  bounded  by  the  24'E  meridian,  over 
the  120-  year  interval  1841-1960  in  dependence  of 
time.  There  was  verified  the  presence  o'  an  oscilla-. 
tlon  pattern  with  2  migration  cycles  of  the  maximuni 
of  stri'  n  release  between  the  2  sections.  The  oscilla¬ 
tion  period  was  found  lo  be  52  yr  and  the  oscillation 
amplitude  almost  constant,  i.  c.  about  8  to  3  1  4 
cumulative  earthquake  magnitude. 


2054 

National  Observatory  of  Athens.,  Seismological  Inst. 
(Greece). 

THE  SEISMIC  ACTIVITY  IN  THE  CYPRUS  AREA, 
by  A.  G.  Galanopoulos  and  N.  D.  Delibasis.  [1965] 
[19|p.  incl.  diagrs.  table,  refs.  (Rept.  no.  4)  (AFOSR- 
57-2762)  (AF  61(052)803)  Unclassified 

Cyprus  has  2  dominate  topographic  features,  tne 
Kyrenia  range  in  the  north  and  the  Troodos  Mountain 
111  the  south.  There  is  evidence  that  the  summit  0’ 
Troodos,  an  igneous  massif,  has  been  elevated  by 
more  than  3,000  m  since  Cretaceous  time  while  the 
rest  o'  the  island  has  risen  only  some  700  m,  indicating 
isoslatlc  adjustment  to  the  underthrusting  o'  the 
Eurasian  hinterland  by  the  African  foreland  Cyprus 
and  the  adjacent  sea  areas  are  covered  oy  one  of  the 
largest  positive  gravity  anomalies  found  in  the  eastern 
Mediterranean.  This  largo  positive  anomaly  is  super¬ 
imposed  on  a  regi-nal  negative  anomaly.  The  larlh- 
quakes  history  of  Cyprus  shows  only  15  .severe  earth¬ 
quakes  with  damaging  effect  on  the  island.  Two  of 
these  were  accompanied  by  tsunamis  strung  enough  to 
cause  destruction  on  the  southern  coast  During  the 
period  1911-1963  there  .ire  records  of  18  eiithquakos 
with  epicenters  within  a  dislani  e  o'  100  km  from  ihe 
nearest  coast  of  Cyprus  Six  o'  ines“  h.id  i  m.ignitude 
of  5  8  to  6.5  while  'he  rest  ranged  letween  4  75  and 
5.75,  The  fact  tint  all  hut  one  of  the  18  occurred  in 
or  neir  the  .'one  of  underthrusting  suggests  that  the 
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earthquake  activity  is  closely  related  to  the  evolution 
and  the  deep-seated  structure  of  this  zone. 


2055 

(Naturalia  et  Biologiaj  Paris  (France)., 

INHIBITION  OF  NONSPECIHC  SENSORY  ACTIVITIES 
FOLLOWING  STRIOPALLIDAL  AND  CAPSULAR 
STIMULATION,  by  G.  Krauthamcr  and  D  Albe- 
Fessard.  jl9G3J  [25 jp.  incl.  illus.  diagrs.  refs. 
(AFnsR-65-  2852)  (Sponsored  jointly  by  Air  Force 
Office  o!  Scientific  Research  under  AF  ECAR-63-13 
and  National  Institute  of  Neu-'ological  Diseases  and 
Blindness)  AD  629092  Unclassified 

^s^puWished  in  Jour.  Neurophy.>ilol. ,  v.  28:' 

100-124,  Jan.  1965., 

In  cats  under  chloralose  anesthesia,  the  non.specilic 
peripherally  evoked  responses  of  the  anterior  marginal 
and  middle  suprasylvian  gyrus  were  inhibited  following 
stimulation  of  the  basal  ganglia.  The  inhibition  was 
bilateral  and  limited  to  the  nonspecific  sensory  poten¬ 
tials  evoked  by  peripheral  stimuli.  Primary  somatic, 
visual,  and  auditory  potentials  were  not  Inhibited.  The 
inhibition  was  not  associated  with  any  cortical  activity 
of  striatal  origin  and  the  re.sults  of  cortical  ablation 
experiments  indicate  a  subcortical  locus  of  inhibition. 
The  parameters  of  the  inhibitory  stimulation  were 
studied.  The  effective  stimulus  usually  consisted  of  a 
brief  volley  (25  msec),  though  single  shocks  were 
found  to  be  effective  for  some  electrode  placements. 
Mapping  of  the  basal  ganglia  showed  !he  inhibitory 
points  to  be  concentrated  in  the  dorsola'eral  aspect  of 
the  head  of  the  caudate  nucleus,  the  dorsal  globus 
pallidus,  and  the  entopeduncular  nucleus.  Stimulation 
of  the  medial  caudate  nucleus,  putamen,  and  claustrum 
was  ineffective.  Other  inhibitory  zones  were  located 
in  the  internal  capsule:  they  were  spatially  distinct 
from  other  capsular  regions  which  were  either  silent 
or  excitatory.  The  possible  significance  of  this  distri¬ 
bution  of  inhibitory  zones  is  discussed.  The  inhibition 
extended  over  150-350  msec.  Its  onset  was  gradual, 
building  up  to  a  max  30-50  msec  after  striatal  stimula¬ 
tion. 


2056 

(Naturalia  el  Biologia,  Paris  ( France)] 

RESPONSES  OF  MONKEY  THALAMUS  TO  SOMATIC 
SHMULI  UNDER  CHLORALOSE  ANAESTHESIA,  by 
D.  Albe- Fessard  and  D.  Bowsher.  [1965]  [I5jp.  incl. 
illus.  refs.  (AFOSR-65-2830)  (AF  EOAR-63-13) 

AD  623  3  63  Unclassified 

Also  piMished  in  Electroencephalog.  and  Clin. 
NeurophysioL  Jour.,  v.,  19;  1-15,  July  1965. 

The  localization  and  characteristics  of  responses  to 
somatic  stimuli  have  been  investigated  tjy  means  o' 
anatomo-electrophysiological  methods  in  the  thalamus 
and  idjacerit  structures  of  Macaca  cynomolgus  under 
chloralose  anaesthesia.  Somatotopic  responses  were 
found  in  the  nucleus  ventralis  posterior,  exactly  like 


those  seen  under  barbiturates  or  in  the  waking  animal 
by  other  workers.  Short  latency  convergent  reqionses, 
from  all  limDs,  were  evoked  in  the  nucleus  supragenic- 
ubtus.  Long  latency  convergent  re^nses  were  ob¬ 
served  in  nuclei  gcniculatus  medialis  (pars  magno- 
cellularls),  parafascicularis,  commissuri  posterior- 
is,  in  the  ventral  parts  of  nucleus  lateralis  posterior, 
in  parts  of  ventralis  lateralis,  and  occasionally  in 
nuclei  reticularis  thalaml,  centralis  lateralis  and  the 
la'eralmost  part  of  nucleus  dorsalis  medialis.  Prefer¬ 
ential  responses,  in  the  sense  of  (a)  greater  amplitude 
of  response  to  stimulation  of  one  limb,  or  (b)  absence 
of  representation  of  one  or  two  limbs  were  seen  in  the 
centrum  medianum  and  in  the  ventral  part  of  n. 
ventralis  lateralis,  overlying  VPL.  In  general,  long 
latency  convergent  and  preferential  response  could 
only  he  evoked  by  brusque  (no;  necessarily  noxious) 
natural  stimuli,  and  never  by  phasic  hair  movement 
or  light  touch,  of  the  sorts  that  were  found  to  evoke 
somatotopic  responses  in  VP.,  The  natural  type  of 
stimulus  pvlng  rise  to  responses  in  VL  has  not  been 
determined.  (Contractor's  abstract) 


2057 

[Naturalia  et  Biologia,  Paris  (France)] 

HETEROSYNAPTIC  FACILITAIION  IN  NEURWES  OF 
THE  ABDOMINAL  GANGLION  OF  APLYEIA  DEPILANS, 
by  E..  R.  Kandel  and  L  Tauc,  [1965]  |27]p.  incl, 
diagrs.  table,  refs.  (AF  EOAR-63-13)  Unclassified 

Published  in  Jour.  Physiol.,  v.  IBli' 1-27,  Nov..  1965, 

A  stimulus- pairing  sequence  based  on  classical  be¬ 
havioural  conditioning  was  applied  to  the  isolated 
abdominal  ganglion  of  Aplysia  depilans.  Intracellular 
recordings  from  single  cells  were  obtained,  and  the 
stimulus  parameters  to  two  different  afferent  nerves 
were  controlled  so  that  one  produced  a  relatively  small 
excitatory  post- synaptic  potential  (the  test  stimulus) 
and  the  other,  usually  a  brief  train,  produced  a  burst 
of  spikes  (the  priming  stimulus).  The  two  stimuli 
were  paired  (once  every  10  sec)  for  several  .iiinutes 
with  the  test  preceding  the  priming  by  about  300  msec.. 
In  most  of  the  cells  examined,  input  pairing  produced 
no  facilitation  of  the  test  excitatory  post- synaptic 
potential.  However,  in  the  right  upper-quadrr.pt  -tant 
cell  of  each  ganglion  and  in  fifteen  out  of  ni.  ; 
unidentified  cells  located  near  the  medial  borders  of 
the  giant  cells,  the  test  EPSP  was  augmented  during 
pairing.  The  facilitation  declined  only  slowly  following 
the  pairing  procedure.  In  the  unidentified  cells,  the 
test  post  synatic  potential  was  augmented  oy  about  100% 
during  fifteen  to  thirty  pairing  trials  and  the  facilitation 
declined  within  an  average  of  9  and  a  maximum  of  20 
min  after  the  pairing  procedures.  The  results  demon¬ 
strated  that  in  certain  cells  the  amplitude  of  the  post- 
synaptic  potential  produced  by  a  weak  stimulus  to  bne 
pathway  is  capable  of  being  facilitated  for  a  prolonged 
period  of  time  as  a  result  of  the  repeated  and  concomi¬ 
tant  pairing  with  a  more  effective  stimulus  to  another 
pathway. 
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2060 


{NaturalU  et  Biologia,  Paris  (France)]. 


Nevada  U.  Mackay  School  of  Mines,  Reno. 


MECHANISM  OF  HETEROSYNAPTIC  FAaUTATICKI 
IN  THE  GIANT  CELL  OF  THE  ABDOMINAL  GANGLION 
OF  APLYSIA  DEPILANS,  by  E.  R.  Kandel  and  L.  Tauc. 
(1965)  [20]p.  incl.  dvagrs.  refs.  (AF  EOAR-63-13) 

Unclassified 

Published  in  Jour.  Physiol.,  v.  Ibl;  23—47,  Nov. 

158^ - 

An  analysis  of  the  cellular  mechanisms  of  hetero- 
synaptic  facilitation  in  the  right  upper  quadrant  giant 
ceU  of  the  abdominal  ganglion  of  Aplysia  depilans  was 
undertaken.  Possible  contributions  by  either  the 
passive  properties  or  the  spike- generating  activity  of 
the  post- junctional  cell  were  excluded  by  the  demonstra¬ 
tion  that  (a)  the  priming  stimulus  did  not  produce  a 
significant  conductance  change  in  the  giant  cell,  .-ind 
(b)  a  train  of  directly  initiated  spikes  could  not  ^erve  as 
a  priming  stimulus.  Facilitation  could  be  demonstrated 
de^ite  a  blockade,  by  curare,  of  post-  synaptic  inhibi¬ 
tion,  thereby  eliminating  the  possibility  of  disinhibition. 
The  response  configurations  to  different  test  stimuli 
were  compared  before  and  during  facilitation.  In  most 
cases,  the  test  post-synatic  potential  retained  their 
configuration  during  peak  facilitation  indicating  an 
increase  in  the  efficacy  of  the  units  initially  making  up 
the  test  pathway.  A  presynaptic  facilitation  hypothesis 
was  tested  by  use  of  an  elementary,  presumably  mono¬ 
synaptic,  PSP.,  Such  an  elementary  PSP  was  facilitated 
by  100%  and  for  periods  up  to  15  min  alter  pairing  with 
a  priming  stimulus.  The  daia  are  therefore  consistent 
with  this  hypothesis.  The  presynaptic  facilitation 
hypothesis  is,  however,  based  on  the  additional  assump¬ 
tion  that  (a)  the  test  input  is  monosynaptic  and  (b)  the 
test  axon  is  afferent  to  the  ganglion.  Failure  to  meet 
either  requirement  would  permit  the  priming  stimulus 
to  Initiate  repetitive  activity  in  the  test  unit  and  thereby 
create  a  condition  far  post-tetanic  facilitation.  The 
criteria  used  and  our  experimental  observations  make 
it  unlikely  that  repetitive  firing  of  ♦he  test  unit  occurred, 
but  this  possibility  cannot  be  fully  excluded. 


2059 


Nevada  U.  Dept,  of  Physics,  Reno. 


CATALCX-  OF  NFJADA  EARTHQUAKES,  1852-1960, 
by  D.  B.  Slemmons,  A.  E.  Jones,  and  J.  I.  Gimlett. 
(1965)  [47 ]p.  incl.  diagrs.  tables,  refs.  (AFOSR-65- 
2890)  (AF  AFOSR-62-285)  AD  618430  Unclassified 

Also  published  in  Bull.  Seismol.  Soc.  Amer. ,  v.  55; 

^nP5B5r5pf:TS'65. 

Nevadi  earthquakes  for  the  period  from  about  1852 
to  1961  are  tabulated  on  IBM  punch  cards.  During 
this  period  1, 173  events  with  Nevada  epicenters  were 
felt,  586  others  with  Richter  magnitudes  above  4. 0 
were  recorded  ind  were  probably  felt  by  some  resi¬ 
dents,  and  approximately  220  were  reported  in  non¬ 
specific  terms  (e.  g.  'several  aftershocks  were  felt'). 
High  seismicity  of  this  region  is  indicated  by  the  fact 
that  on  an  equal-area  basis,  during  the  period  1934- 
1960,  Nevada  has  had  Ihe  highest  incidence  of  earth¬ 
quakes  per  unit  area  of  any  of  the  conterminous 
Western  States.  The  seismic  activity  shows  a  distinct 
tendency,  statistically  inadequate,  for  a  20-yr  cycle 
of  activity,  with  peaks  at  about  1852,  1872,  1894,  1916, 
1932-33,  and  1954.  The  general  increase  in  number 
of  events  reported  each  year  correlates  well  with  the 
increase  in  Nevadi  population,  but  is  probably  modi¬ 
fied  by  the  development  of:  increasinly  sophisticated 
methods  of  recording,  spacing  of  seismographic 
stations,  more  intensive  earthquake  investigations  of 
the  United  States  Coast  and  Geodetic  Survey,  and 
changing  population  density  and  distribution.  A 
method  is  developed  for  correlating  between  Richter 
magnitude,  earthquake  intensity,  and  size  of  felt  area. 
This  permits  estimation  of  earthquake  magnitude  for 
shocks  that  pre-date  instrumental  methods  of  recording. 


2061 

Nevada  U.  Mackay  School  of  Mines,  Reno. 

THE  P -P  METHOD  OF  DETERMINING  DEPTH  OF 
g  n 

FOCUS  WITH  APPLICATIONS  TO  NEVADA  EARTH¬ 
QUAKES,  by  R.  W.  Greensfelder.  |1965j  (13]p,  incl. 
diagrs.  Ubles,  refs.  (AFOSR- 65-2903)  (AFAFOSR- 
64-646)  AD  618425  Unclassified 


FIELD  EMISSION  STUDIES  OF  THE  SURFACE 
CONSTANTS  OF  REFRACTORY  METALS,  by  P.  C, 
Bettler.  Final  rept.  Aug.  20,  1965,  22p.  incl.  Ulus, 
diagrs.  table,  refs.  (AFOSR-65-1688)  (AF  AF08R-62- 
297)  AD  620697  Unclassified 

The  activation  energy  for  .surface  migration,  the 
surface  tension,  and  the  diffusivity  constant  for  sur¬ 
face  motion  were  measured,  using  field  emission 
techniques,  for  tungsten  (BCC)  and  rhenium  (HCP)., 

The  values  for  tungsten  agree  well  with  results  re¬ 
ported  by  other  investigators.  Similar  work  on 
rhenium  was  not  reported  previously.  Investigations 
are  continuing  on  other  metals  with  face  centered  cubic 
and  hexagonal  close  parked  crystal  structure, 


Also  published  in  Bull.  Seismol.  Soc.  Amer  ,  v.  55;' 
3M^57  Apr..  f965. 


The  P  "Pjj  method  is  theoretically  developed,  including 

a  complete  error  analysis,  and  then  applied  to  some 
Nevada  earthquakes.  It  is  found  that  as  expected,  ihe 
method  is  very  sensitive  to  the  crustal  model  used, 
and  the  appearance  of  large  errors  in  depths  of  focus 
calculated  for  some  earthquakes  leads  to  the  conclusion 
of  a  major  discontinuity  in  crustal  thickness  (ca..  iu  km) 
north  and  east  of  Walker  Lake,  Nevada.  This  discon¬ 
tinuity  may  have  its  surface  expression  in  the  Walker 
Lane,  a  major  right- lateral  shear  zone  which  has  been 
defined  on  both  physiographic  and  geologic  grounds. 
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2062 

New  Mexico  State  U.  [Dept,  of  Mathematics]  University 
Park. 

OPERATOR  REPRESENTATION  THEOREMS,  by  E,  O. 
Thorp  and  R.  J.  Whitley.  [1965]  |7]p.  inrl.  refs. 
(AFOSR'66-1499)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  A F  AFOSR- 63-457 
and  National  Science  Foundation)  AD  641704 

Unclassified 

Also  published  in  Illinois  Jour.  Math.,  v.,  9  -  695-601, 
Dec.'ilS. 

Kepresetitatijn  theorems  for  bounded,  compact,  and 
weakly  compact  operators  between  Banach  space  X  and 
y  are  given,  where  Y  is  B(s),  BC(s),  or  certain  other 
subspaces  of  B(S).  Numerous  corollaries  and  conse¬ 
quences  are  deduced.  In  particular  more  than  100  old 

and  new  operator  repre.spntation  theoremo  are  readily 
deduced  from  a  single  theorem. 


2063 

New  Mexico  State  U.,  (Dept,  of  Physics]  University  Park., 

EFFECTIVE  POTENTIAL  FOR  BOUND  ELECTRONS 
IN  A  HYDROGEN  PLASMA  (Abstract),  by  P.  C, 

Kepple,  W.  D.  Deering,  and  O.  Theimer.  [t365][l]p. 

[A  F  AFOSR- 64- 587 1  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Oklahoma  U.,  Norman,  Feb.  25-27,  1965. 

Published  in  Bull.  Amer.  Phy.s.  Soc. ,  Series  II, 

V.  15.  rg§,  Feb.  25,  1965. 

The  effective  potential  V*  for  bound  electrons  in  a 
hydrogen  plasma  is  calculated  from  two  correlated 
quantities.  (1)  the  radial  charge  distribution  f,f(r)  of 
the  charge  cloud  formed  jy  the  free  electrons  and  ions 
in  the  neighborhood  of  a  neutral  hydrogen  atom,  (2) 
the  radial  distribution  function  pb(r)  of  the  bound 
electron.  pf(r)  is  found  by  solving  a  Poisson- Boltzmann 
equation  with  the  hydrogen  nucleus  and  c  f(r)  generates 
an  average  potential  Vf(r),  which  is  added  to  the  Coulomb 
potential  of  the  nucleus  to  give  V*(r),  which  is  still  a 
function  of  the  unknown  distribution  rb(r).  The  latter 
is  calculated  by  solving  SchrOdinger's  equation  with 
V*(r)  by  means  of  the  WBK  approx.mation.  Self- 
consistent  numerical  results  for  V*(r)  are  presented 
that  are  quite  different  from  the  Debye-Huckel  potential. 


2064 

New  Mexico  U. ,  Albuquerque. 

COMMUNICATION  CYBERNETiCF  SEMINAR,  by 
J.  R.  Foote.  Final  rept.  Jan,  7,  1955,  2p,  (AFOSR 
65-01  JO)  (AF  AFOSU-64-32)  Unclassified 


These  include:  (1)  Cybernetics  Tt  iy;  (i)  People, 
Problems,  and  Computers,  (3)  Self- Cfrganlztii'; 

Systems;  (4)  Communication  Theory  and  Practice 
(5)  Communication  and  Large  Organization,  (5)  Human 
Interaction  and  Communication  with  Cjmputers;  (7) 
Information  Processing  and  Decision  Making;  (8) 

Sensory  Factors  in  Receiving  ana  Transmitting  Infor¬ 
mation.  (3)  Structure  and  Funelional  Organization  of 
the  Brain;  (10)  Possible  Molecular  Bases  for  Informa¬ 
tion  Storage  and  Transfer  in  the  Brain;  (11)  Phil¬ 
osophical  Aspects  of  Cerebral  Function;  (12)  Effects 
of  Drugs  on  Brain  Function;  (13)  International  and 
Cross-Cultural  Communication;  and  (14)  Communication 
and  Organizational  Effectiveness.. 


2065 

New  Mexico  U. ,  Albuquerque. 

.SaENCE  IN  THE  SIXTIES;  TENTH  ANNIVERSARY 
AFOSR  SCTENTinC  SEMINAR,  Cloiidcroft,  N.  M. , 

June  14-25,  1965,  ed.  by  D.  L.  Arm.  Albuquerque, 

New  Mexico  U.  Office  of  Publications,  1965,  206p. 
tncl.  illus.  diagrs.  tables,  refs.  ( A F06R- 68-  2384) 

|AF  AFOSR- 65-861]  AD  678056  Unctosslfled 

This  volume  is  a  collection  of  articles  based  upon 
lectures  presented  at  the  seminar.  Since  the  seminar 
spanned  a  wide  variety  of  sciences,  these  articles 
indicate  the  state-of-the-art  in  areas  comprising  the 
.spectrum  of  scientific  eff  <  being  supported  by  AFOSR 

2066 

New  Mexico  U.  Bureau  of  Engineering  Research, 
Albuquerque. 

CAVITY  EFFECT  IN  PRESSURE  BAR,  by  F.  D.  Ju 
and  K,  B.  Simmons.  May  1965,  IHp.  incl.  iUus. 
diagrs,  tables,  refs.  (Rept.  no.  ME-12)  (AiFOSR  65- 
1074)  (AF  AFOSR- 64-250)  AD  619820  Unclassified 

The  TOSS  effects  of  a  thin  cavity  in  a  pressure  bar 
werv  investigated.  The  experimental  research  was 
divided  into  2  stages-  (1)  research  in  materials, 
geometries,  controlled  measurements  and  loading 
methods  and  (2)  ciqiertments  on  the  cavitj'  bar  to  study 
the  bar  wave  reflected  and  transmitted  from  the  cavity 
section,  the  strain  field  approximate  to  the  cavity  region, 
the  fracture  mode,  and  the  fracture  strength.  The  model 
was  made  of  epoxy  and  built  from  sections  to  allow  for 
the  control  of  certain  geometrical  variables.  Both 
(he  nondestructive  model  and  the  fracture  model  de¬ 
signs  were  highly  successful.  The  mode  of  fracture 
was  invariably  at  the  cavity  section.  No  "scabbing"  or 
"spalling"  phenomena  were  detectable.  The  fracture 
tests  indicated  that  the  location  of  the  cavity  relative 
to  the  free  end  had  little  effec.  on  the  fracture  strength. 
With  increasing  cavity  size,  the  incident  peak  strain 
necessary  to  produce  fracture  decreased.  However, 
if  the  strain  levels  were  corrected  for  the  reduced 
area  at  the  cavity  section,  most  of  this  variation  was 
eliminated. 


A  list  is  prc.'iented  ->(  the  lectures  given  at  the  1964 
Summer  Scientific  Seminar  in  Cybernetics  and  Commu¬ 
nication,  held  in  CToudcroft,  N.  M. ,  June  15-26.  1964.. 
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2037 

New  Mexico  U.  Bureau  of  Engineering  Research, 
Albuquerque. 

PRELIMINAR.  STUDY  OT  PURE  SHEAR  FRACTURE 
MODEL,  by  F.  D.  Ju  aiiu  J.  G.  Baker.  May  !385,  40p. 
inci.  Ulus,  tfiagrs.  refs.  (Technical  rept.  no.  ME-13} 
(AFQBR-e'^-Ufe55  (AF  AF06ft-64-56S)  AD  619305 

Unclassided 

u'ldur  Ihii,  •nvescigatsoi ,  a  shear  fracture  model  is 
desigt..  j  lu  ...ee*  the  to’.lowlng  requiremcnls.  (1)  an 
ai^roxtinate  pure  shear  slate  should  exist  in  the 
critical  seciion  of  the  specimen  throughout  the  deforma¬ 
tion  range  up  lu  fracture.  (2)  there  should  be  roiation 
in  ihe  specimen.  (3)  the  shear  should  ot  llmiied  to  a 
narrow  band  liong  the  line  of  shear  fracture,  and  (4) 
the  dila  sliould  7?  reproducible  for  various  specimen 
thtck.'iegses.  Only  qualitative  results  arc  reported, 
but  preliminary  indications  are  that  the  specimen 
satisfactorily  meets  the  above  requirements. 


2068 

New  Mexico  U.  Bureau  of  Engineering  Rerearch, 
Albuquerque, 

PRODUCTION  .'.ND  MEASUREMENT  OF  A  DIIA7TON 
LOADING  HELD,  by  F,  D.  Juanci  R.  A.  Benha.m. 

Nov,  1965,  lOlp.  incl.  UK'S,  diagrs.  tables,  refs. 
(Tftchnicai  rept.  no,  ME- 17)  (A fOSR- 65-2673) 
(AFaFOSR- 65-568)  AO  625790  Unclassified 

A  model  of  homogeneous,  iSotropic'  material  was 
developed  In  which  pure  dilatation  could  b?  produced 
and  measured.  ESBOiinally,  the  model  is  a  cube  of 
resin  epoxy  each  face  of  wh'ch  is  pulled  by  equal  tensile 
force.  The  equal  lenslle  forces  were  producoc!  with  a 
hydraulic  triaxial  tensile  testing  macnlnc  developed 
for  thi.s  project.  The  slates  of  strain  were  then  meas¬ 
ured  and  recorded.  An  embedded  3 -dimer, suin.nl  strain 
gage  rosette  was  used.  Dilatation  siaics  were  produced 
to  within  instrumentation  error  at  a  hydraulic  pressure 
of  10  pslg  and  carried  through  to  ilie  niaaitnum  ievcl  of 
60  p.aig  wnlch  inciuccd  an  intex-nal  strain  ot  approximalely 
400  mp  in'ln.  The  Ir.aruinentation  error  Is  cntimalca 
to  have  an  accumaUilve  maxlrnum  of  r  9%.  There  wan 
also  an  evaluation  o.  the  perturbative  effects  due  to  the 
loacfing  device.;  Included  were  alignment  pcriurbation 
causing  additional  bending  .motiiciii  tr,  the  'node!  and 
excessive  friction  ir.  the  load  .cylinder  causing  unequal!- 
zatlon  of  Uie  trlaxial  leads. 


2069 

New  Mexico  U.  Dept,  O'  Chemistry,  Albuquerque. 

LUMINESCENCE  FROM  TRANSITION-  MKTAl. 
COMPLEXES.  TRIS;2,  Z'-EIPySIIANE)-  .ANDTRIS(1, 
lO-PHENANTHROLtNi')  RUTHENIUM  (fO.  by  G.  A. 
Crosby,  W,  G.  Perkins,  and  D.  M.  Klassen.  '1965) 
i6]p.  Incl.  aiagrs.  (AFOSP.-33-7386)  (AF  AFC«n-63- 
269)  AD  62  65  1  7  Unclassified 


Mso_pul^st^^in  Jour,  Chem.  Phys. ,  v,  43-.  1498- 
1503, 'SepC  1,  1965. 

Absorption  and  emission  spectra  and  mean  lifetimes 
of  the  luminescence  of  tris(2, 2'-blpyridine)-  and 
Iris  (1, 10-phenanthroline)  ruthenium  (11)  are  reported. 
For  the  2, 2'-bipyrldine  complex,  two  weak  absorption 
bands  occurring  at  15  050  cm"  are  assigned  respec¬ 
tively  to  the  *Aj  -  ^Tj  and  ^Aj  -  *Tj  transitions 

of  <l-d  type  and  the  intense  luminescence  with  origin 

at  17  250  cm'^  (t  =  5.92  psec)  is  assigned  to 
m 

^T  -  ^A  fluorescence.  For  the  1,  10- 
1  1 

phenanthroline  complex  no  intra-d  transitions  were 
observed  in  absorption  but  the  bright  luminescence 

with  origin  at  17  700  cm  (t  =  9. 93  psec  )  was 
1  1 

assigned  to  T  -  A  fluorescence  in  analogy  with 
1  1 

the  first  compound.  Tne  energy  levels  are  analyzed 
on  the  basi.s  of  an  octahedral  model,  and  empirical 
value  for  the  Racah  D  and  C  parameters  for  Ru(n)  and 
the  crystal  field  parameter  are  evaluated.  Possible 
uses  of  the  compounds  for  lasers  application  are 
suggested.  (Contractor's  abstract) 


2070 

New  South  Wales  U,  [Dept,  of  Applied  Mathematics] 
Kensington  (Australia). 

SYMMETRIC  INTEGRATION  RULES  FOR  HYPERCUBES. 
1.  ERROR  COEFHCIENTS,  byj.  N.  Lyness.  [1965] 
|17]p.  tncl,  table.  (AFOSR  65-2698)  (AF  AFOSR-62- 
400)  AD  628  5  22  Unclassified 

Also  P’Alished  in  Math.  Comput. ,  v.  19-  260-276, 

AprT”r965, 

A  compact  notation  is  introduced  to  describe  and 
systematise  symmetric  integration  rules  and  the 
Euler- Maclaurtn  expansion  is  used  to  describe  their 
error  terms.  The  application  to  cytolic  rules  is 
discussed  especially  in  relation  to  the  number  of 
funclton  evaluations  required.  This  paper  is  devoted 
exclusively  to  theory,  illustrated  by  well-known  re- 
.sulis.  This  theory  leads  to  new  powerful  integration 
rules  which  will  be  published  shortly. 


2071 

New  South  Wales  U.  [Dept,  of  Applied  Mathematics] 
Keiiington  (Australia), 

SYMMETRIC  INTEGRATION  RULE  FOR  HYPER¬ 
CUBES.  n.  RULE  PROJECTION  AND  RULE  EXTEN¬ 
SION,  byJ.  N.  Lyness.  [19C4]  |l4]p.  incl.  table. 
(AFOSR  65-2950)(AF  A FOSIt- 62- 400)  AD  629529 

Unclassified 

Also  published  in  Math.  Comput,  v.  19  394-407, 
JuFyTSfiS. 
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Tr.i,  purpose  of  this  paper  is  to  introduce  a  theory  of 
rule  extension  by  which  an  s-dimensional  rule  of 
particular  degree  may  be  used  to  construct  an  r- 
dimensional  rule  of  predetermined  degree.  This  is  a 
generalization  of  the  process  which  leads  to  a  product 
rule.  The  particular  feature  of  this  process  is  that 
it  is  a  linear  process,  once  a  set  of  nonlinear  equations 
have  been  solved  to  obtain  the  s-diniensional  rule,  the 
higher-d.mensional  rule  may  be  obtained  by  the  applica¬ 
tion  of  linear  algebraic  foiinulae.  Previously  unpub¬ 
lished  integration  rules  are  derived. 


2072 

New  South  Wales  U.  Dept  of  Applied  Mathematics, 
Kensington  (Australia) 

INTEGRATION  RULES  OF  HYPERCUBIC  SYMMETRY 
OVER  A  CERTAIN  SPHERICALLY  SYMMETRIC  SPACE,, 
oyj.  N.  Lyness.  [1965]  (6lp.  (AFOSR-65-2957) 

(AJ-  AFOSR-62-400)  AD  626521  Unclassified 

Also  published  in  Math.  Comput. ,  v.,  19-  471-476, 
JulyT5B5! 

A  theory  of  integration  rules  suitable  for  integration 
over  a  hypercube  and  having  hypercubic  symmetry  has 
recently  been  published.  In  this  paper  it  is  found  that, 
with  minor  modification,  this  theory  may  be  directly 
ajiplied  to  obtain  integration  rules  of  hypercubic 
symmetry  suitable  for  integration  over  a  complete  n- 
dimensional  space  with  a  weight  function.  As  in  the 
case  of  integration  over  hypercubes,  an  n-dimensional 
rule  of  degree  2t  +  1  may  be  constructed  requiring  a 
number  of  function  evaluations  of  order  2*0  ^'t  only. 

2073 

New  South  Wales  U.  Dept,  of  Applied  Mathematics, 
Kensington  (Australia). 

SHAPE  RESONANCES  IN  SUPERCONDUCTING 
CYLINDERS,  by  C.  J.  Thompron.  [1965|  [8jp.  incl. 
diagrs.  table.,  (AFOSR-65-2975)  (AF  AFOSR-62-400) 

AD  627546  Unclassified 

Also  published  in  Jour.;  Pliys.  and  Cheni..  Solids, 

V.  26-  17)60,  June  1965. 

The  energy  gap  equation  for  a  superconducting  citculai' 
cylinder  at  zero  temperature  is  solved  numerically  for 
diametfr.s  in  the  range  10-17  A.  U.  As  for  the  uniform 
membrane,  Ihe  energy  gap  shows  pronounced  reso¬ 
nances  when  considered  as  a  function  of  size.  The 
resonances  occur  each  time  an  eigenvalue  for  motion 
pirpcndicular  to  ihe  cylinder  axis  passes  through  the 
Fc’  mi  surface.  The  peaks  of  the  resonances  ("  30°K) 

lie  well  above  the  bulk  value  tor  the  energy  gap  (.''  7"K), 
the  troughs  below  this  value  (’■  10'^°K).,  The  peaks 
arc  very  sharp  and  for  most  values  of  the  diameter,,  the 
energy  gap  is  small  (  lO'^’K),  and  shows  a  tendency 
to  remain  small.,  (Contractor's  alistr.ict) 


2074 

New  South  Wales  U.,  Dept.,  of  Applied  Mathematics, 
Kensington  (Australia)., 

MATRIX  ELEMENTS  FOR  A  THREE- NUCLEON 
SYSTEM  (1),  byB.  Davies.  [1965,  (1.3t.  incl.  diagr. 
(AFO6R-67-1360)  (AF  AFOSR-64-685)  Unclassified 

Also  puDlished  in  Nuclear  Phys. ,  v.  73:.  193-205, 
Nov.7T965. 

Matrix  elements  of  the  kinetic  energy  and  some 
common  potential  energy  operators  are  given  for  the 
3-nucleon  system,  using  a  classification  of  the  wave 
function  recently  given  by  Kalotas  and  Devles.  The 
matrix  elements,  which  are  functions  of  the  inter- 
particle  distances  only,  are  given  for  arbitrary  states 
of  the  system. 

2075 

New  South  w .  es  U.  Dept,  of  Nuclear  and  Radiation 
Chemistry,  Kensington  (Australia). 

A  THIRD  POSITRON  LIFETIME  IN  SOLID  POLYMERS, 
by  S.  J.  Tao  and  J.  H,  Green.  [1965]  [5 [p.  incl.. 
diagr.  tables,  rcls,  (AFOSR-65-2826)  (AF  AFOSR-62- 
398)  AD  629086  UncJassified 

Also  published  in  Proc.  Phys.  Soc..  (London),  v.  85: 

Positron  lifetimes  have  been  measured  in  Teflon 
(PTFE),  polyethylene,  nylon  6,  polypropylene  and 
paraffin  wax.  Using  equipment  of  good  resolution, 

Wj  /2  =  0.7  nsec,  wide  range,  30  nsec,  and  highly 
linear  response,  three  components  of  Ihe  lifetimes 
are  found  in  each  case.  These  are  about  0-  3  nsec, 
0-6-1-1  nsec  and  1- 7-4-1  nsec.  Two  components 
only  have  been  reported  so  far.  A  connection  is  found 
between  me  observed  intensities  of  the  longer  compon¬ 
ents  and  the  degree  of  crystallinity  of  the  polymers, 
and  an  explanation  is  offered.  The  intensities  of  the 
long  components  vary  according  to  the  previous  heat 
treatment  of  the  polymer,  especially  in  Teflon,  in  a 
way  which  depends  on  the  physical  structure  of  the 
solid.  T>p  identification  of  the  three  components 
sliould  permit  a  useful  re-examination  of  positron 
lifelmies  in  'molecular  materials'., 

2076 

New  South  Wales  U.  Dept,  of  Nuclear  and  Radiation 
Chemistry,  Kensington  (.Australia). 

POSJTRONIUM  AND  ITS  CHEMISTRY,  by  J.  H.  Green. 
[19651  [ejp.  me),  diagrf.  tables,  refs.  (AFOSR-66- 
0278)  (AF  AFOSR-6?-398[  AD  630228  Unclassified 

Also  published  in  Proc.,  Roy..  Australian  Chem.  Inst. 
Jan .  1 955]^  p .,  7212. 
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A  positron  may  form  a  stable  bound  stale  with  an  elec¬ 
tron  which  has  been  given  the  rather  inexact  name 
"positronium"  and  the  symbol  Ps.  Experimental 
researchers  since  the  pioneeruig  work  of  Deutsch 
(1951)  have  now  made  it  clear  that  positronium  has 
three  features  of  obvious  chemical  interest,  it  Is  a 
very  simple  atom  (allowing  it  to  qualify  without  a 
nucleus)  analogous  to  hydrogen,  it  can  exist  and  react 
in  the  triplet  state,  and  it  is  an  elementary  free  radical. 
These  features  make  its  possible  chemical  interactions 
very  interesting  indeed  in  their  own  right,  and  also  as 
a  diagnostic  for  better-knowTi  last  !  e.actions..  So  much 
so  that  the  recent  edition  of  Uie  well-knovn  text  by 
FrieJlander  and  Kemiedy  contains  a  chapter  on  nuclear 
processes  as  chemical  probes  and  deals  with  positronium, 
muonium,  Mossbauer  effect  and  angular  correlation  of 
v-rays  as  examples. 

2077 

New  South  Wales  U.  Dept,  of  Nuclear  and  Radiation 
Chemistry,  Kens'ngion  (Australia). 

POSITRON  LIFETIMES  IN  NEUTRON-  AND  GAMMA- 
IRRADIATED  POLYMERS,  by  J.  H.  Green  and  S.  J. 

Tao.  [I965|[4jp.  incl.  tables.  (AFQSR-66-0281) 

(AF  AFOSR-62-398)  AD  630227  Unclassified 

Also  published  in  Bnt,  Jour,  Appl.  Phys. ,,  v,  16; 

981-984,  July  1965. 

Positron  lifetimes  in  neutron-  and  gamma-irradialed 
solid  polymers  of  the  degrading  and  cross- Unking 
type,  polyletrafluoroethylene  (PTFE)  and  polyethylene, 
were  measured.  Vacations  in  lifetimes  and  intensities 
of  the  short  and  long  components  of  the  longer  posi¬ 
tronium  lifetime  are  qualitative  indicatois  of  the  degree 
of  crystallinity  and  free  radical  production  m  the  poly¬ 
mers.  In  polvelhyicne  Tj  decreases  rapidly  as  cross- 
linking  increases  with  small  doses,  especially  of 
neutrons;  Ij  decreases  quite  slowly  as  the  solid  bv>- 
comes  ore  amorphous.  In  PTFE,  radical  production 
following  cnai'i  scission  leads  to  a  rapid  decrea.se  in 
Ij  due  to  conversion  of  positronium  and  an  increase  in 

the  ratio  I  /  (1  t  1  )  indicates  increasing  crystallinity. 
7-^0 

2078 

New  South  Wales  U.,  Dept,  of  Nuclear  and  Radiation 
Chemistry,  Kensing'on  (Australia)., 

TIME  MATCH  OF  PULSES  AND  TIME  RESOLUTION 
OF  A  TIME-TO- AMPLITUDE  CONVERTER,  by  S.  J. 

Tao,  J.  Bell,  and  J,  H.  Green.  [1965]  [7|p..  mcl. 
dtagrs.  refs.,  (AFOSR-66-0282)  (AF  AFOSR-62-398) 

AD  630229  Unclas.sified 

Also  published  in  Nuclear  Instr.  and  .Methods,  v..  35; 
2Z2-2Z8r^Aug,  1965. 

The  theory  of  matching  of  the  time  pulses  and  the 
double  coincidence  pulses  for  a  time-to-.ampliiude 
converter  is  discussed  and  extended.  The  time  spread 
introduced  by  the  phosphor,  photomultiplier  y-ray 
spectrum  and  other  factois  is  .malyzed. 


2079 

New  South  Wales  U.  Dept,  jf  Nuclear  and  Radiation 
Chemistry,  Kensington  (.Australia). 

CONSTRUCTION  AND  PE.HFORMANCE  OF  A  F.AST 
TIME-TO-AMVLITUDE  COWERTER,  by  J.  Bell, 

S.  J.  Tao,  and  J.  H.  Greer...  !I965l[9ip.  incl.  diagrs., 
tables,  ref.s.  (AFOSH  66-0308)  (AF  AFOSR-62-398) 

Unclassified 

Also  publi.ehed  m  Nuclear  Insti .  and  Methods,  v.  35 
221,,  AugV  1965. 

A  subnanosec  time- to- amplitude  converter  based  on 
the  pulse  overlap  principle  and  including  a  pair  oi  fa.st 
transistorized  single  tnannel  analyzers  for  side 
channel  pulse  discrimination  is  described.  The 
presence  of  machine  background  and  natural  back¬ 
ground  in  addition  to  the  lanaom  background  is  dis¬ 
cussed.  A  high  rtegi-ee  of  stability  and  linear jty  is 
achieved.  The  machine  time  resolution  is  about  0. 12 
nsec  and  when  it  is  coupled  with  a  pair  of  RC  A6810A 
photoMultipiiers  the  total  resolution  is  less  than  0. 7 
.i.eo. 

2080 

New  York  State  U.  Dept...  of  Chemistry,  Buffalo, 

DIELECTRIC  CONSTANT  OF  HYDROGEN- BONDED 
LIQUIDS,  by  W.  Dannhauser.  Final  scientific  rept. 
Feb.  I,  1961-  Aug.  31,  1965.  Sept,  1,.  1965, 
(AFOSR-65-1939,  (AF  AF'OSR-63-271),  AD  626156 

Unclassified 

The  principal  goal  of  the  project  was  to  measure 
the  dielectric  constant  of  representative  classes 
of  hydr.-igentonded  liquid.s  ana  to  assess  the  influence 
of  moleculai’  structure  (size  .and  shape  if  the  'side 
c.ha'ii'  group)  on  intermoleculai'  hydi  ogen-bond  forma¬ 
tion.  Thirty-five  compounds,  representative  of 
several  classes  of  simple  hydrogenbonded  liquids, 
were  investigated,  .Measurements  quantitatively 
confirmed  the  intuitive  conclusion  that  the  extent  of 
internolecuiar.,  linear  chain  hydrogenbond  formation 
is  governed  largely  by  an  entropy  ef'Mit,  and  partic¬ 
ularly  the  shape,  of  the  molecule  is  the  most  important 
specific  variable  in  the  inlerniolecular  association 
process.  An  added  attraction  of  dielectric  measure¬ 
ments  is  that  they  provide  the  possibility  of  obtain¬ 
ing  inform.ition  aooul  the  rate  of  dipolar  reorientation 
from  a  study  of  dielectric  relaxation. 
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New  York  State  U..  Dept,  of  Chemistry,  Buffalo. 

D1F.LECTR1C  CONSTANT  OF  HYDROGEN- BONDED 
LIQUIDS.  IV.  EQUILIBRIUM  AND  RELAXATION 
STUDIES  OF  HOMOLOGOUS  NEOALCOHOLS,  by 
W.  Dannluauser,  L.  W.  Bahe  and  others.  11965]  |10lp 
mcl.  diagrs.  tables,  refs.  (AFOSR-65-2384) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientifu' 
Research  under  AF  AFOSR-63-27!  and  National 
Scmrcc  roundaiioii)  AD  628410  Ur.clashified 
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Also  published  in  Jour.  Che.T..  Phvs. ,  v.-  43-  257-  266 

JuIyTTTgbT: 

The  dielectric  constants  ol  H-{CH2)„-C(CHj)2-CH20H 
with  n  =  1,  2,  3.  4,  6,  and  6  have  been  measured  from 
about  -70’  to  ICO  C  with  test  frequencies  0.05  f- 
2  X  10^  kc  sec.  The  equilibrium  dielectric  constant 
is  analyzed  in  terms  of  associative,  hydrogen-bond 
equilibria  as  deduced  from  the  temperature  variation 
of  the  Kirkwood  correlation  factor  and  L'd  and  <2S  of 
hydrogen  bonding  arc  estmialed..  Dielectric  relaxation 
has  been  defined  over  several  decades  of  time.  The 
principal  dispersion  locus  is  Debye-like  irrespectiire 
of  wide  variations  oi  the  apparent  degree  of  association 
and  AH‘  and  AS*for  relaxation  arc  similar  for  all 
species.  The  relation  of  oielectric  relaxation  to 
equilibrium  liquid  structure  is  discussed  and  evidence 
for  rotational  mooility  in  solid  neopentanol  and  reo- 
hexanol  is  presented.. 

2082 

New  York  State  U.,  (Dept. j of  Chemistry.,  Buffalo. 

AMERICAN  CHEMICAL  SOCIETY  DIVISION  OF 
PHYSICAL  CHEMISTRY  1965  SUMMER  SYMPOSIUM 
ON  RELAXATION  TECHNIQUES  IN  CHEMICAL 
KINETICS  IN  SO  LUTIC.'I,  New  York  State  U. ,  Buffalo, 
June  28-30,  1965,  21  .  (AFOSR-65-1534)  (AF  AFOSR- 
65-790)  AD  619306  Unclassified 

Reports  presented  at  the  symposium  are  summarized' 
Microwave  temperature- jump  method.  Pulse  radiolytic 
method,  Applicaiion  of  n.  m.  r.;  to  kinetic  studies. 

Recent  technique  developments.  Deuterium  isotope 
effects  IP  aqueous  solutions  of  intramolecularly  hydro¬ 
gen-bonded  acids  from  tempe:  ature-jump  studies. 
Estimation  of  very  fast  reaction  rates  from  the  broadening 
of  vibrational  spectraf  lines;  Systems  of  the  quinone- 
hydroquinone  type;  the  myoglobin- azide  reaction, 
Cyctochrome-c  systems:  Prostatic  acid  phosphate 
catalysis  stud  ed  by  relaxation  spectrometry;  Kinetic 
studies  of  hydrogen  bond  reactions;  Nuclear  magnetic 
resonance  measurements  of  water  lifetimes  in  the  first 
coordination  sphere  of  metal  ions,  Ultrasonic  investi¬ 
gation  of  step-wise  ion  association  in  solution;  Kinetics 
of  metal-liquid  interactions  as  studied  with  the  pressure 
■Step  method;  Reactions  of  the  hydrated  electron  with 
metal  complexes;  Measurement  of  fast  ionic  reactions 
by  relaxation  effects  of  electron  spin  resonance.  Pulse 
radiolysis  studies  of  the  hydroperoxy  radical  and 
ozonide  ion  in  aqueous  solution;  Relaxation  techniques 
for  fast  electrode  processes;  Primary  hydr.ation  number 
of  cations  in  solution  from  proton  n  m.r,  relaxation 
studies. 

2063 

Ncrt  York  State  U.  Dept,  of  Physics,  Buffalo. 

MULTIPOLE  POLARIZABILITIES  AND  SHIELDING 
FACTORS  FROM  HARTREE-FOCK  WAVE  FUNCTIONS, 
by  P.  W.  Langhoff  and  R.  p.  Hurst,  (1965)  (lllp.  incl.. 
tables,  rels.  (AFOSR-65-1965)  (AK  AFOSR-63-191) 

AD  626501  Unclassified 


Also  published  in  Phy».  Rev.,-  v.;  139-  A1415-.AI425, 
Aug.  30,  ld65. 

Electric  dipole,  quadriqiole,  and  octupole  polariz¬ 
abilities  and  shielding  factors  are  calculated  for  a 
large  number  of  2-  to  20-electron  S-statc  atoms  and 
ions.  The  calculations  are  carried  out  within  the 
frame-work  of  an  uncoupled  Hartre.'-Fock  approxima¬ 
tion,  subject  to  the  proviso  that  the  exchange  part  of 
Fock  potential  is  expressable  as  a  mu.'iplicative 
function.  All  zeroth-order  functions  uSvd  are  of  the 
analytical  Hartree-Fock  type.  The  resultine  numerical 
values  are  found  to  be  stronglv  sensitive  to  the  quality 
of  the  Hartree-Fock  function  used  m  the  calculation, 
in  agreement  with  Sternheimer’s  previous  conclusion. 
This  point  proves  to  be  of  special  importance  in  the 
case  of  tne  negative  ions..  In  adiiition,  it  is  shown 
that  the  variational  method  pioneered  by  Das  and 
Bersohn,  if  carried  out  under  proper  orthogonality 
conditions,  is  equivalent  to  the  present  uncoupled 
Hartree-Fock  approximation.  Finally,  it  is  noted 
that  the  variational  methixl  used  in  this  work  is  less 
accurate  than  the  Sternheimer  numerical  method; 
however,  use  of  the  variational  method  allows  some 
simplification  in  the  computational  procedure. 

2064 

New  York  State  U.,  Dept.-  of  Physics,  Buffalo. 

A  STUDY  OF  THE  VALENCE  ELECTRON  APPROXI¬ 
MATION  APPUCATION  TO  LiH,  by  J.  D.  Stuart  and 
R.  P.  Hurst.-  (1965]  (6lp.  incl.  tables,  refs.  (AFOSR 
65-2803)  (In  cooperation  with  Johns  Hopkins  U. ,  Silver 
Spring,  Md. )  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-63-191)  and 
Bureau  of  Naval  Weapons)  AD  628261  Unclassified 

Also  published  in  Molec.  Phys.,  v.  9:  265-270,  July 

TO,  1965; 

Us’ng  the  valence  bond  approach  and  a  6  term  wave 
function  valence  electron  calculations  arc  made  of  the 
energy  and  dipole  moment  of  lithium  hydride. 
Comparisons  are  then  made  with  previous  2  and  will. 

4  electron  results.  It  is  found  tnal  icasonable  agree¬ 
ment  with  4-electron  calculations  o'  the  dipole 
moment  is  obtained  when  the  valence  orbitals  are 
made  orthogonal  to  the  orbital.-,  of  the  neglected  lithium 
inner  shell  Is  electrons  and  that  an  approximate  varia¬ 
tional  theorem  for  the  energy  is  then  valid.  On  the 
other  hand,  when  one  fails  to  require  the  valence- 
orbitals  to  be  orthogonal  to  the  inner  shell  an  energy 
lower  than  the  'experimental''  energy  can  be  obtained 
and  the  computed  dipole  moment  is  in  poor  agreement 
with  the  computed  four- electron  moment  and  with  the 
eiqierimentally  determined  moment.:  Finally,  as  with 
4-electron  calculations,  hybridization  with  the  2p  coval 
covalent  structure  is  necessary  to  give  a  reasonable 
dipole  moment. 
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New  York  State  U.  (Dept,  of  Physics]  Buffalo. 

DIPOLE  AND  HYPERPOLARIZABILITIES  OF  SOME 
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Also  published  in  Jour.  Chen:.  Phys. ,  v.  43:  257-  266 


Also  puPitshea 
July  1,  19651 


The  dielectric  constants  of  H-{CH2)^-C(CHj)2-CH20H 
with  n  -  1,  2,  3,  4,  6,  and  8  have  been  measured  from 
about  -70°  to  lOO'C  witn  test  frequencies  0,05  -'f  «• 
2X10^  kc/ sec.  The  equilibrium  dielectric  constant 
is  analyzed  in  terms  of  associative,  hydrogen-bond 
equilibria  as  deduced  from  the  temperature  variation 
of  the  Kirkwood  correlation  factor  and  AH  and  AS  of 
hydrogen  bonding  are  estimated.  Dielectric  relaxation 
has  been  defined  over  several  decades  of  time.  The 
principal  dispersion  locus  is  Debye- like  irrespective 
of  wide  variations  oi  the  apparent  degree  of  association 
and  ah’  and  AS’for  relaxation  are  similar  for  all 
species.  The  relation  of  dielectric  relaxation  to 
equilibrium  liquid  stricture  ’S  discussed  and  evidence 
for  rotational  mobility  m  solid  neopentanol  and  neo- 
hexanol  is  presented. 


New  York  State  U..  [Dcpt.Jof  Chemistry,  Buffalo. 

AMERICAN  CHEMICAL  SOCIETY  DIVISION  OF 
PHYSICAL  CHEMISTRY  1965  SUMMER  SYMPOSIUM 
ON  RELAXATION  TECHNIQUES  IN  CHEMICAL 
I'INETICS  IN  SOLUTION,  New  York  State  U. ,  Buffalo, 

'  •one  28-30,  1965,  21p.  (AFOSR-65-1534)  (AF  AFOSR- 
b6- 790)  AD  619306  Unclassified 

Reports  presented  at  the  symposium  are  summarized: 
Microwave  temperature- jump  method:  Pulse  radiolytlc 
method;  Application  of  n.m.r.  to  kinetic  studies: 

Recent  technique  developments;  Deuterium  isotope 
effects  in  aqueous  solutions  of  intramolecularly  hydro- 
gen-bonded  acids  from  temperature- jump  studies; 
Estimation  of  very  fast  reaction  rates  from  the  broadening 
of  vibrational  spectral  Imes:  Systems  of  the  qumone- 
hydroquinone  type;  the  myoglobin-azide  reaction; 
Cyctochrome-c  systems;  Prostatlc  acid  phosphate 
catalysis  studied  by  relaxation  spectrometry;  Kinetic 
studies  of  hydrogen  bond  reactions;  Nuclear  magnetic 
resonance  measurements  of  water  lifetimes  in  the  first 
coordination  sphere  of  metal  ions;  Ultrasonic  investi¬ 
gation  of  step-wise  ion  association  in  solution;  Kinetics 
of  metal-liquid  interactions  as  studied  with  the  pressure 
step  method;  Reactions  of  the  hydrated  electron  with 
metal  complexes;  Measurement  of  fast  ionic  reactions 
by  relaxation  effects  of  electron  spin  resonance;  Pulse 
radiolysis  studies  of  the  hydroperoxy  radical  and 
ozonide  ion  in  aqueous  solution;  Relaxation  techniques 
for  fast  electrode  processes;  Primary  hydration  number 
of  cations  in  solution  from  proton  n.  m,  r.  relaxation 
studies. 


New  York  State  U.,  Dept,  of  Physics,  Buffalo. 

MULTIPOLE  POLARIZABILITIES  AND  SHIELDING 
FACTORS  FROM  HARTREE-FOCK  WAVE  FUNCTIONS, 
by  P.  W.  Langhoff  and  R.  P,  Hurst.  [1965]  [11  )p.  incl. 
tables,  refs.  (AFOSR-65-1965)  (AF  AFOSR-63-191) 

AD  626501  Unclassified 


Also  published  in  Phys.  Rev.,  v,  139;  A1415-AI42S, 
75^.  m  1«5. 

Electric  dipole,  quadnqiole,  and  octiqiole  polariz- 
^ilities  and  shieldiiig  factors  are  calculated  for  a 
large  number  of  2-  to  20-electron  S-state  atoms  and 
ions.  The  calculaiions  are  carried  out  within  the 
frame-work  o*  an  uncoupled  Hartree-Fock  approxima¬ 
tion,  subject  tt  the  proviso  that  the  excha^e  part  of 
Fock  potential  is  expressable  as  a  multiplicative 
function.  All  zeri'h-order  functions  us^  are  of  the 
analytical  Hartree-r'oek  type.  The  resulting  numerical 
values  are  found  to  be  strongly  sensitive  to  the  quality 
of  the  Hartree-Fock  function  used  in  the  calculation, 
in  agreement  with  Stemheimer's  previous  conclusion. 
This  point  proves  to  be  of  special  importance  in  the 
case  of  the  negative  ions.  In  addition,  it  is  shown 
that  the  variational  method  pioneered  by  Das  and 
Bersohn,  if  carried  out  under  prq^ier  orthogonality 
conditions,  is  equivalent  to  the  present  uncoupled 
Hu-tree-Fock  approximation.  Finally,  it  is  noted 
that  the  variational  method  used  in  this  work  is  less 
accurate  than  the  Sternheimer  numerical  method; 
however,  use  of  the  variational  method  allows  some 
simplification  in  the  computational  procedure. 


New  York  State  U.  Dept,  of  Physics,  Buffalo. 

A  STUDY  OF  THE  VALENCE  ELECTRON  APPROXI¬ 
MATION  APPUCATION  TO  LiH,  by  J,  D,  Stuart  and 
R.  P.  Hurst.  [1965]  [61p.  incl.  tables,  refs.  (AF06R 
65-2803)  (In  cooperation  with  Johns  Hopkins  U. ,  Silver 
firing,  Md.)  (^nsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AF06R-63-191)  and 
Bureau  of  Naval  Weapons)  AO  628261  Unclassified 

Also  published  in  Molec.  Phys.,  v.  9:  265-270,  July 


Us’iig  the  valence  bond  approach  and  a  6  term  wave 
function  valence  electron  calculations  are  made  of  the 
energy  and  dipole  moment  of  lithium  hydride. 
Comparisons  are  then  made  with  previous  2  and  with 
4  electron  results.  It  is  found  that  reasonable  agree¬ 
ment  with  4- electron  calculations  o'  the  d^iole 
moment  is  obtained  when  the  valence  orbitals  are 
made  orthogonal  to  the  orbitals  of  the  neglected  lithium 
imier  shell  Is  electrons  and  that  an  approximate  varia¬ 
tional  theorem  for  the  energy  is  then  valid.  On  the 
other  hand,  when  one  fails  to  require  the  valence 
orbitals  to  be  orthogonal  to  the  inner  shell  an  energy 
lower  tlian  the  'experimental'  energy  can  be  obtained 
and  the  computed  dipole  moment  is  in  poor  agreement 
with  the  computed  four- electron  momen'  and  with  the 
experimentally  determined  moment.  Finally,  as  with 
4-electron  calculations,  hybridization  with  the  2p  coval 
covalent  structure  is  necessary  to  give  a  reasonable 
dipole  moment. 
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DIATOMIC  MOLECULES  POSSESSING  PERMANENT 
ELECTRIC  MOMENTS  (Abstract),  by  R.  P.  Hurst  and 
J.,  M.  O  Hare.  [1965j  [lip.  [AF  AFOSR-63-191] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.,  Soc. 

Kansas  City,  Mo.,  Mar..  24-27,,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II, 

V.  lO;  381,  Mar.  24,  1965. 

The  energy  u,  in  an  external  electric  field,  of  a  diatomic 
molecule  having  a  permanent  electric  moment  is  ex¬ 
pressible  by  p  =  (1  0  -  l^Fi  -  a  jjFjF^  -  1  '6 
FjFjFjj. . .:  ...  Here,  (iq  is  the  energy  of  the  molecule  out 
of  the  held,  pj  is  the  permanent  dipole  moment,  ojj 
is  the  dipole  polarizability  tensor,  and  is  the 
hype.-polarizability  tensor.  In  this  work,  results  are 
presented  for  p,,  Ojj  and  4jjK  for  some  diatomic 
molecules  that  have  permanent  electric  moments.;  The 
zero-order  wavefunctions  used  in  these  calculations 
are  the  extended  basis  Hartree-Fock  functions  recently 
obtained  by  Chicago  U.  Laboratory  of  Molecular 
Structure  and  Spectra. 

2086 

New  York  State  U.  Coll,  of  Engineering,  Stony  Brook., 

KINETICS  OF  PROTEIN  SYNTHFSIS  3Y 
POLYRIBOSOMES,  by  I.  Gerst  and  S.  N,  Levine. 

[1965]  [211p,  incl..  diagrs,  {AFaSR-65-2153) 

(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF- AFOSR-64-667  and  Office  of 
Naval  Research)  AD  629848  Unclassified 

Also  published  in  Jour.  Theoret.  Biol.,;  v.  9- 

T6f76,T965. 

A  detailed  deterministic  model  for  the  kinetics  of 
polyribosome  mediated  protein  synthesis  is  tevelopcd 
on  the  assumption  that  the  kinet*cs  ol  the  system 
depends  linearly  on  the  messenger  RNA  concentration 
While  the  concentration  of  such  components  as  adaptor 
RNA  and  ribosomes  are  regarded  as  constant,  the 
messenger  RNA  input  is  taken  to  be  time  dependent 
and  the  analysis  is  given  for  both  step  and  ramp  inputs. 

It  IS  shown  that  the  theory  predicts  a  nonlinear  build- up 
m  protein  concentration  followed  by  a  linear  phase  in 
agreement  with  some  experimental  results.  The  slope 
of  the  linear  portion  corresponds  to  the  rate  of  nicsst ii- 
ger  RNA  production. 

2087 

New  York  State  U.  Coil  of  Engineering.  Stony  Brook. 

INVERSE  PIEZOELECTRIC  EFFECT  IN  POLYMERS, 
by  S.  N.  Levine.  [1365]  [7lp..  incl.  diagrs.  (AFOSR- 
66-0026)  (AF  AFOSR-64-667)  AD  633400 

Unclassified 

Also  published  in  Jour.  Appl.  Polymer  Sti  ,,  v.;  9’ 
W5r-33S7715cl.‘  1965., 


The  condition  for  the  inverse  piezoelectric  effect 
m  polymers  is  discussed  and  a  thermodynamic  cri¬ 
teria  is  derived.  The  resulting  expression  is  related 
to  the  electrical  configuration  of  the  polymer  and 
several  promising  structures  are  proposed.  A  dy¬ 
namical  model  of  the  piezoelectric  effect  is  given, 
and  eiqiressions  are  derived  for  the  compliance  and 
electromechanical  losses. 


2088 

New  York  State  U.  Dept.,  of  Chemistry,  Stony  Brook., 

STAPLE  AND  UNST.ABLE  SILYL  AND  GERMYL 
COMPOUNDS,  by  S.  Sujishi  and  T.  D.  Goldfarb. 

Final  rept.  Oct,  1,  1960-Scpt.  30,  1965  16]p.  incl, 
table,  refs.  (AFOSR-67-0754)  (AF  AFOSR-63-277) 

Unclassified 

The  infrared  spectra  of  several  silyl  and  gerniyl 
compounds  have  been  studied.  It  has  been  est.iblishcd 
that  in  GeH3CN  the  germanium  s  attached  to  the 

carbon  atom.  The  boron  trifluoride  adducts  of  hydro¬ 
gen  cyanide,  methyi  cyanide,  silyl  cyanide  and  gi  yl 
cyanide  are  iso- structural.  No  evidence  has  been 
found  for  p-d  bonding  between  the  cyanide  and  silyl 
or  germyl  groups  in  these  compounds.  The  infr.ared 
and  ultraviolet  spectra  of  (CH3)3_^(SiHj)|^N  (n  0,  1,-  2, 

3)  indicate  that  p-d  "-bonding  between  the  nitrogen  and 
silyl  groups  is  important.  The  crystal  structure  of 
(CH3)2(SiHj)N  has  been  determined  by  x-ray  diffrac¬ 
tion  and  a  novel  pentameric  unit  involving  pentavalent 
silicon  has  been  found.  The  skeletal  bond  angles  in 
(GeHj)20  and  (GeHjl^S  indicate  that  the  extent  ui 

p-dv-bonding  in  these  molecules  is  smaller  than  in 
(SiHj)'20.  However,,  the  reactions  of  digermylsiilfide 

with  selected  Lewis  acids  suggests  a  small  deg.'ee  of 
t.  -bonding.  These  reactions  are  different  from  those 
of  either  dimethyl  sulfide  or  disily  sulfide,  and  several 
new  germyl  compounds  have  been  detected.  Evidence 
has  been  obtained  for  the  formation  of  silyl -aluminum 
bonds  by  the  reartiori  of  disilane  with  lithium  aluminum 
hydride.  The  rate  of  reaction  depends  greatly  on  the 
nature  of  the  ether  used  as  the  solvent.  Independent 
I.  R. ,,  Raman  andN.M.R.  studies  indicate  that  lithium 
aluijiiiiujii  hydride  forms  ion  pairs  in  the  solvents  with 
low  reactivity. 


2089 

New  York  State  U.  Dejit.  of  Electrical  Engineering, 

Stony  Brook. 

ON  THE  RELATIVE  TIME  OF  ADAI’TIVE  PROCESSES, 
by  S..  S.  L.  Ch'ing.  [1965|  |7|p,  incl.  dmgrs.  table, 
rels.  {AFOSR-65  2145)  (AF  AFOSR-64-542)  AD  629057 

Unclassified 

Also  published  in  IEEE  Trans.,  on  Automatic  Control, 

V.  AC-IOrfin^T,,  Jan.  1965. 
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to  the  response  time  of  the  adaptive  loop  relative 
to  that  of  the  mam  servo  loop  T^.  The  response  time 
T  cannot  be  smaller  than  the  time  needed  for  making 

the  required  measurement  on  which  the  adjustments 

are  based.  In  a  slow  adaptive  system,  T  >  •  T  ,  and 

A  m 

the  adjustments  are  made  accordmg  to  the  estimated 
situation  or  performance.  If  T^  «  T^,  usually  a 

reference  model  is  chosen  and  the  system  is  forced  to 
conform  to  the  reference  model.  Sometimes  the 
reference  model  is  dimensionless  so  that  the  fastest 
response  can  be  obtameci.  In  both  cases,  T^  and 

T  •••'T  ,  the  system  can  be  analyzed  by  introducing 
3,  rn 

suitable  ^proximations.  The  condition  of  stability  for 
the  adaptive  loop  is  derived  in  general  terms.  If 
T^  Tm,  both  analysis  and  synthesis  become  difficult. 

The  concept  of  "dual  control"  is  introduced,  but  not 
developed  in  the  paper. 


2090 

New  York  State  U.  [Dept,  of  Electrical  Engineering) 

Stony  Brook. 

AN  EXTENSION  OF  ASCOU’S  THEOREM  AND  ITS 
APPLICATIONS  TO  THE  THEORY  OF  OPTIMAL  CON 
TROL,  by  S.  S.  L.  Chang.  [1965]  [26]p.  incl.  refs. 
(AFOSR-65-2333)  (AF  AFOSR-64-542)  AD  627778 

Unclassified 

Also  published  in  Trans.  Am er..  Math.  Soc.,  v,  115; 

4^5-ino;Tjrarn965. 

Ascoli's  theorem  deals  with  continuous  functions  and 
states  that  the  space  of  bounded,  equicontinuous  func¬ 
tions  is  compact.  The  present  paper  extends  it  to  the 
measurable  functions.  The  space  of  bounded  cqui- 
measurable  functions, '  is  compact,  and  it  contains  the 
bounded  equicontinuous  functions  as  a  subset.  The 
above  theorem  is  applied  to  2  problems  in  the  theory 
of  optimal  control-  (1)  To  give  an  existence  proof  of 
optimal  control  among  allowed  control  functions  which 
are  measurable  and  enter  the  system  equations  in  a 
nonlinear  manner;  and  (2)  To  derive  a  necessary  condi¬ 
tion  for  optimal  control  in  bounded  phase  space.  The 
condition  is  different  and  simpler  than  the  one  derived 
previously  by  Gamkrelidze.,  It  is  proved  to  be  also 
sufficient  for  linear  systems,  and  its  applications  to 
engineering  proolems  are  given  in  previous  papers. 

2091 

New  York  U. ,  N.  Y. 

EVIDENCE  FOR  NITROGEN  TRIOXIDE  IN  THE  COM¬ 
BUSTION  OF  A  DOUBLE-BASE  PROPELLANT,  by 
L.  Dauerman,  G.  f.  Salser,  and  Y.  A.  Tajima.  [l965j 
|2|p.  incl.  illus..  tables.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Rescaich  under  AF  49(638) 
173  and  Army  Materials  Command)  Unclassified 

Published  in  Jour.  Phys.  Chem  ,  v.  69:  3668-3669, 


Mass  spectrometric  measurements  indicate  the  forma¬ 
tion  of  NO^  and  possibly  nitrates  during  low  pressure 
combustimi  of  a  typical  double-base  propellant  (nitro¬ 
cellulose,  nitroglycerin,  ethyl  centralite  and  triacetin) 
especially  during  the  preignition  stage. 

2092 

New  York  U.  Dept,  of  Chemistry,  N.  Y., 

SOLUTION  OF  THE  HYDRODYNAMIC  EQUATIONS 
FOR  LAMINAR  TIME-INDEPENDENT  FLAMES  WITH 
ARBITRARILY  LARGE  DEVIATIONS  FROM  THE 
KINETIC  STEADY  STATE,  by  E.  S.  Campbell.  [1965] 
[10]p.  incl.  diagrs.  refs.  (AF06R-65-1473) 

(AF  49(638)169)  AD622690  Unclassified 

Also  published  m  Combustion  and  Flame,  v.  9;  43-52, 
Mar.  1965. 

For  the  study  of  flame  processes  and  their  variation 
with  fuel  properties,  a  method  is  proposed  suitable 
for  large  deviations  from  the  kinetic  steady  state.  A 
computer  program  which  carries  out  the  integration  of 
the  hydrodynamic  equations  subject  to  mathematical 
instability  is  presented  in  the  minimum  detail  necessary 
for  general  use.  The  program  has  been  successfully 
tested  on  the  ozone-oxygen  system..  Further  tests 
used  as  evidence  for  the  validity  of  the  system  are 
given.  Results  are  used  to  mterpret  a  previous  study 
of  the  hydrogen- bromine  system. 


2f.93 

New  York  U.  Dept,  of  Chemistry,  N.  Y., 

A  THEORETICAL  ANALYSIS  OF  CHEMICAL  AND 
PHYSICAL  PRC  CESSES  IN  AN  OZONE  FLAME,  by 
E.  S.  Campbell.  11965]  [13]p.  incl.  diagrs.  tables, 
refs.  (AFOSR-65^l17o)  (AF  49(638)169)  AD  622743 

Unclassified 

Also  published  in  Chem.  Eng.  Sn. ,  v,  20:311-329, 

^r7T955^ - 

New  theoretical  solutions  of  the  1-dimenslonal  time 
independent  hydrodynamic  -quation  for  an  ozone  flame 
are  reported.  Marked  differences  in  comparison 
with  previous  solutions  are  shown  to  be  the  result  of 
removing  some  approximations.  The  solution  curves 
are  analyzed  to  permit  discussion  of  the  following 
topics;.  (1)  the  eigenvalue  character  of  the  problem;  (2) 
the  treatment  and  significance  of  deviations  from  the 
kinetic  steady-state;  (3)  the  qualitative  character  of 
free-radical  curves;  (4)  the  role  of  radical  recombina¬ 
tion;  (5)  the  relative  Importance  of  different  processes 
of  energy  transport;  (6)  the  use  of  the  approximation  of 
constant  specific  enthalpv;  (7)  the  relative  importance 
of  heat- release  by  radical  recombination;  (8)  the  spatial 
separation  of  flame  processes;  (9)  the  role  of  diffusion; 
(10)  the  significani  ■'  of  kinetic  energy  of  over-all  gas- 
flow;  and  (11)  the  u.-e  of  theoretical  analysis  of  flames 
as  a  means  of  studying  high  temperature  reactions.. 
(Contractor's  abstract) 
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2094 

New  York  U.  Dept,  ot  Chemistry,  N.  Y. 

COVIPUTER  CALCULATIONS  FOR  A  PERFECT 
CRYSTAL  OF  MULTIPOLES,  by  E.  S.  Campbell. 

[1965]  [14]p.  incl.  table.  AF  AFOSR-63-14 

Unclassified 

Published  in  Jour,  p'hys.  and  Chem.  Solids,  v.  26; 
T355'-T4ff8rSept.  1965. 

A  general  method  is  preposed,  which  tests  have  shown 
to  be  convenient,  for  the  study  of  how  the  following 
quantities  vary  with  molecular  orientation  at  the  lattice 
sites;  (1)  the  potential  produced  by  a  perfect  crystal 
of  multipoles;  (2)  the  interaction  energy  with  a  second 
multipole;  (3)  the  self-energy  and  self-potential  of  a 
primitive  lattice.  To  make  a  study  of  the  variation 
with  molecular  orientation  feasible,  it  has  been  neces¬ 
sary  to  decompose  the  calculation  into  3  stages;  stage 
la  is  a  function  solely  of  crystal  geometry;  stage  Ib, 
which  involves  the  most  calculation,  can  be  greatly 
shortened  by  the  use  of  any  molecular  symmetry;  stage 
n,  which  is  very  short  compared  with  stage  I,  is  the 
only  one  which  requires  a  quantitative  knowledge  of  the 
mult^ole  moments,  and,  therefore,  of  the  charge 
distribution.  The  form  of  the  proposed  procedure— 
the  result  of  a  study  of  the  ice  lattice—  haa  been  shown 
to  reduce  markedly  the  computation  required  and  to 
permit  convenient  error  checks.  Numerical  constants 
required  for  calculations  of  orders  <  5  are  given. 
(Contractor's  abstract) 

2095 

[New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y.  ] 

COMPENSA'nON  OF  PLANT  VARIATIONS  IN  OPTIMAL 
CONTROL  SYSTEMS,  by  F.  J.  Alexandro,  Jr.,  [1965] 
[6]p.  incl.  diagr.  (AF  AFOSR-62-321)  Unclassified 

Published  in  IEEE  Trans.  Automatic  Control,  v. 
70n5iT75::280,  July  1965. 

Control  of  a  linear  plant,  with  bounded  control  input, 
may  be  implemented  by  constructing  a  control  law 
generator  which  produces  the  optimal  control  as  a 
function  of  the  state  variables.  If  the  plant  parameters 
differ  from  their  nominal  values,  then  maintaining 
optimal  control  by  changing  the  control  law  generator 
is  Inconvenient  since  the  control  law  is  usually  non- 
Ibiear..  It  is  shown  that  m  certain  cases  optimal  con¬ 
trol  can  be  maintained  without  changing  the  control 
law  generator.  This  is  accomplished  by  using  a  linear 
transformation  of  state  variables  as  the  mput  to  the 
control  law  generator.  The  variations  of  the  plant  are 
compensated  for  by  changing  the  linear  transformation. 
The  conditions  under  which  this  possible  are  established 
in  this  paper.  The  advantage  of  this  system  is  that  a 
change  in  a  linear  function  is  easier  to  Implement  than 
a  change  in  a  nonlinear  function.  It  is  shown  how  this 
system  can  be  incorporated  into  an  adajitive  system 
which  compensates  for  plant  variations.  (Contractor's 
abstract) 


2096 

[New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y.  j 

THE  EQUIVALENCE  OF  DIGITAL  AND  ANALOG 
SIGNAL  PROCESSING,  by  K.  Steiglitz.  [1965]  [121p. 
Incl.  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-62-321  and 
National  Science  Foundation)  Unclassified 

Published  in  Inform,  and  Contro',  8;  455-467, 

T»cfrT9I)5: 

A  specific  isomorphism  is  constructed  via  the  trans¬ 
form  domains  between  the  analog  signal  L^  (—  ^,  »■) 
and  the  digital  signal  space  l^.  It  is  the.,  shown  that  the 
class  of  linear  time- invariant  realizable  filters  is 
invariant  under  this  isomornhism,  thus  demonstrating 
that  the  theories  of  processing  signals  with  such  filters 
are  identical  in  the  digital  and  analog  cases.  This 
means  that  optimization  problems  involving  linear 
time-mvariant  realizable  filters  and  quadratic  cost 
functions  are  equivalent  in  the  discrete-time  and  the 
continuous-time  cases,  for  both  deterministic  and 
random  signals.  Finally,  applications  to  the  approxi¬ 
mation  problem  for  digit^  filters  are  discussed. 
(Contractor's  abstract) 


2097 

New  York  U.  Dept,  ot  Electrical  Engineering,  N.  Y. 

A  REGION  CONCEPT  AND  ITS  APPLICATION  TO 
THRESHOLD  LOGIC,  by  P.  Kaszerman.  [1965]  121]p, 
mcl.  diagr.  refs.  (AFOSR-65-2684)  (AF  AFOSR-63-24) 
AD  628827  Unclassified 

Also  published  in  Inform.,  and  Control,  v.  8;  531-551, 

OErim - 

The  concept  of  a  "region  of  vertices"  is  introduced 
and  precisely  defined.  Boundary,  interior,  and 
exterior  vertices  are  defined.  It  is  proved  that  a 
necessary  and  sufficient  condition  that  a  Boolean 
function  be  a  threshold  function  is  that  the  boundary 
TRUE  vertices  be  separable  from  the  boundary  FALSE 
vertices.  This  leads  to  a  simpler  rharacterization 
of  a  threshold  function  than  the  original  defining 
inequalities.  The  functions  that  are  generated  by  a  2- 
threshold  device  network  are  e.xamined  for  the 
properties  in  terms  of  regions  of  TRUE  and  FALSE 
vertices.  By  making  use  of  these  properties,  synthesis 
procedures  are  developed.  (Contractor's  abstract) 


2098 

New  York  U.  Dept,  of  Electrical  Engineering,  N.,  Y. 

ON  THE  FORMULATION  OF  ADAPTIVE  OPTIMAL 
CONTROL  PROBLEMS,  by  A.  E.  Pearson  and  P.  E. 
Sarachik.  [1965]  [lOjp.  incl.-  diagrs.  refs.  (AFOSR- 
65-2430)  (^onsored  jointly  by  Air  Force  Office  of 
Scientific  Research  undi-  VT  AFOSR  63-284  and 
National  Science  Foundation)  AD  629691 

Unclassified 


>474 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Presented  at  Joint  Automatic  Control  Coni. ,  mcl..  diagrs.  tables,  rets.  (Technical  rept.  no.  400- 

Stanford,  Calif.,  June  24-26.  1964.  112)  (AFOSR-65-1495)  (AP‘  AFOSR-65-24)  AD  621086 

Unclassified 

Also  published  in  Jour..  Basic  Eng. ,  v.  87;  125-134, 

TS^.~  '  The  digital  transmission  of  line-drawing  data  re¬ 

quires  that  the  data  first  be  quantized.  Since  quantiza- 

For  abstract  gee  item  no.  743.  tion  tends  to  degrade  the  original  data,  it  is  desirable 

to  employ  as  fine  a  quantization  as  possible.  A 
criterion  is  develops  for  enabling  one  to  determine 
the  coarest  possible  quantization  that  will  preserve 
the  original  data  to  within  a  specified  tolerance.  In 
New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y.  the  criterion  developed,  line  drawings  are  thought  of 

as  thin  elastic  beams,  which  can  be  characterized  by 

COMPUTER  STORAGE  AND  .ANALYSIS  OF  CONTOUR  means  of  their  strain- energy  density  functions. 

M.AP  DATA,  by  S.  P.  Morse,  Feb.  1965,  62p.  mcl.  Quantization  is  seen  to  result  m  a  spreading  of  these 

diagrs.  table.  (Technical  rept.  no.  400-106)  (AFOSR-  density  functions,  creating  an  uncertainty  region  m  an 

65-0592)  (AF  AFOSR-65-24)  AD  617955  Unclassified  energy  space,  the  uncertainty  decreasing  with  finer 

quantization.  Of  the  possible  continuous  reconstruc- 


This  report  describes  a  method  for  storing  and  analyzing 
contour  map  data  in  a  digital  computer.  The  data  is 
stored  in  the  so-called  contour- line- storage  form.:  This 
form  represents  the  contour  lines  in  terms  of  sequences 
of  octally  encoded,  short,  straight-line  segments. 
Algorithms  can  be  developed  to  analyze  the  data  directly 
in  this  form..  In  some  cases,  however,  it  may  be 
advantageous  first  to  convert  the  data  into  a  form  more 
suitable  for  the  particular  analysis.  In  this  report, 
algorithms  are  described  for  locating  the  ground  profile 
01  a  given  path  on  a  map,  generating  the  gradient  at  a 
point  on  the  map,  and  finding  the  volume  between  two 
elevations.  As  an  illustration,  some  of  the  algorithms 
are  applied  to  the  problem  of  locatmg  the  ground  track 
of  an  aircraft  from  the  pilot's  record  of  heading  and 
altitude  vs.  time.  This  problem  involves  selecting 
certain  ground  tracks  as  "likely  candidates,"  generating 
the  ground  profile  for  each  of  these  tracks,  comparing 
these  ground  profiles  with  the  pilot's  record  of  altitude 
vs.  time,  and  then  selecting  the  "candidate"  that  most 
closely  agrees  with  the  pilot's  record. 

2100 

New  York  U.  Dept,  of  Electrical  Engineering,  N.,  Y. 

SEGMENT  FITTING  OF  CURVES  IN  PATTERN  ANALYSIS 
USING  CHAIN  CORRELATION,  by  J..  Feder  and  H., 
Freeman.  Mar..  1965,  53p.  incl..  diagrs.  tables. 
(Technical  rept.  no.  400-108)  (AFOSR- 65- 1206) 

(AF  AFOSR-65-24)  AD  619525  Unclassified 

This  report  is  concerned  with  the  problem  of  using  a 
digital  computer  to  fit  a  given  curve  to  a  similar-shaped 
section  ol  a  larger  curve,  provided  such  a  section  exists. 
This  IS  the  so-called  segment-fitting  problem..  The 
approach  toward  its  solution  described  here  makes  use 
ot  the  method  of  chain  correlation  and  is  applicable 
only  where  the  scale  and  orientation  of  the  curves  are 
Inxed.  Results  based  on  actual  computer  tests  are  given 
and  the  sources  of  error  are  examined.. 

2101 

New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y.; 

A  CRITERION  FOR  THE  QUANTIZATION  OF  LINE¬ 
DRAWING  DATA,  by  J.  M.  Glass.  May  1965,  151p. 


tions  that  can  be  generated  from  the  quantized  data, 
there  is  one  that  is  of  particular  interest  -  the  minimum- 
energy  curve.  An  ^propriate  quantization  is  determined 
by  requiruig  that  the  total  energies  of  the  minimum- 
energy  curve  and  the  original  curve  be  withm  a  specified 
tolerance. 

2102 

New  York  U.  Dept.,  of  Electrical  Engineering,  N.  Y., 

ANALYSIS  OF  A  CONTOUR  MAP  ON  A  CLOSED  SUR¬ 
FACE,  by  S.  P.  Morse.  Sept.  1965,  29p.  incl.  diagrs. 
tables.  (Technical  rept.  no.  400-123)  (AFOSR-C6- 
0693)  (AF  AFOSR-65-24)  AD  631670  Unclassified 

The  various  components  of  a  contour  map  are  defined, 
and  a  point  of  view  is  introduced  that  aids  in  developing 
insight  into  the  properties  of  contour  maps.  Contour 
Imes  of  intersection  of  a  surface  with  reference  surfaces. 
The  contour  lines  can  be  classified  into  four  classes; 
positive,  negative,  maximum,  and  minimum.  If  the 
surface  is  closed,  such  as  the  Earth's  surface,  positive 
and  negative  contour  lines  are  always  closed  curves. 
Where  the  surface  is  perpendicular  to  tne  reference 
surfaces,  a  cliff  is  formed.  A  cliff  line  on  a  contour 
map  IS  characterized  by  a  merger  of  different  contour 
lines.  There  is  a  graphical  technique  for  determining 
where  the  various  contour  Imes  enter  and  leave  a  cliff 
Ime.  A  method  exists  for  truncating  the  contour  map 
so  that  It  covers  only  a  portion  of  a  closed  surface  and 
still  maintains  the  closed-curve  property  of  contour 
lines.  By  defining  an  outer  boundary,  one  is  able  to 
talk  abwut  the  interior  and  exterior  of  those  contour 
lines  that  are  closed  curves.  Lines  of  slope  are  lines 
that  are  everywhere  perpendicular  to  the  contour  lines. 
Slope  contour  lines  are  contour  lines  for  the  slope  of 
the  surface.  The  former  is  concerned  wi‘h  the  direc¬ 
tion  of  the  gradient,  the  latter  with  its  magnitude 
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A  MATHEMATICAL  MODEL  FOR  THE  ANALYSIS  OF 
CONTOUR- UNE  DATA,  by  S.  P.  Morse.  Oct.  1965 
(<4lp.  mcl.  diagrs.  tables  refs.  (Technical  rept.  no. 
400-124)  (AFOSR- 66- 0694)  (AF  AFOSR-65-24) 
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AD  631669  Unclassilled 

This  paper  develops  a  mathematical  model  for  the 
study  oL  contour  line  data.  Formal  definitions  are 
given  for  the  various  classes  of  contour  lines  found 
on  a  contour  map.  The  concept  of  cliff  lines  is  intro¬ 
duced  and  the  properties  of  both  contour  lines  and  cliff 
lines  are  Investigated.  The  objective  of  the  paper  is  to 
lay  a  loundation  for  the  development  of  algorithms  that 
will  facilitate  the  digital  computer  solution  of  problems 
involving  contour  line  data. 

2104 

New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y. 

OK  AN  EXTENDED  CLASS  OF  ERROR- LOCATING 
CODES,  byj.  K.  WoU.  [1965]  [7]p.  (AFOSR  65-2064) 
(AF  AFCISR-65-4e9)  AD  627687  Unclassified 

Also  published  in  Inform,  and  Control,  v.,  8;,  163-169, 
Apr.,  1965. 

An  eiqpliclt  method  of  constructing  error-location  (EL) 
codes  is  presented  for  the  case  where  errors  occur  in 
multiple  sub-blocks.  The  procedure  is  applicable  both 
when  the  erroneous  sub-blocks  occur  randomly  through¬ 
out  the  message  and  when  they  occur  in  bursts..  The 
method  allows  for  a  wide  range  m  redundancy  and  error- 
location  capability.  The  method  of  construction  is  out¬ 
lined  for  an  EL  code  which  locates  errors  occurrmg 
within  2  or  fewer  random  sub-blocks.  A  general 
decoding  procedure  for  the  codes  Is  presented. 

2105 

New  York  U.,  Dept,  of  Electrical  Engineering,  N.  Y,.- 

MEAN  SQUARE  RECONSTRUCTION  ERROR,  by  A.  I. 
Llff.  [1965][2lp.  incl  table.  (AFOSR- 65- 2424) 

(AF  AFOSR-65-499)  AD  627968  Unclassified 

Also  published  In  IEEE  Trans.  Automatic  Control, 

Simple  time-domain  expressions  for  the  mean  square 
error  caused  by  sampling  and  reconstructing  a  signal 
for  a  class  of  reconstructors  are  given.  The  class  of 
reconstructors  considered  is  a  subclass  of  Imear,  time- 
invariant  filters  with  time-limited  impulse  response 
and  transfer  function.  The  input  signal  r(t)  and  the 
noise  signal  n(t)  are  assumed  to  be  stationary,  ergodic,, 
and  independent  random  processes. 

2106 

New  York  U.  Dept.,  of  Electrical  Engineering,,  N.Y 

UNEQUAL  ERROR  PROTECTION  CODES,  by  B.  J. 
MasnickandJ.  K.  Wolf.  |1965{  |8|p.  incl.  tables,  refs. 
(AFOSR- 66- 01 09)  (AF  AFOSR-65-499)  AD  641060 

Unclassified 


The  theoretical  basis  for  the  construction  of  a  new 
class  of  linear  codes  which  provides  different  levels 
of  error  protection  for  different  digits  of  the  code  word 
Is  introduced.  Examples  of  such  codes  are  presented 
and  some  construction  methods  are  devised  and 
verified.  Upper  and  lower  bounds  on  the  required 
redundancy  for  such  codes  are  derived. 

2107 

New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y.- 

IDENTiriCATlON  OF  THE  STEADY  STATE  OP1.RATOR 
FOR  DISCRETE  SELF-OPTIMIZl  v'G  SYSTEMS,  by 
P.  E.  Sarachik.  [1965]  [3]p.  incl.  diagrs.  (AFOSR-65- 
2075)  (AF  AFOSR-65-747),  AD  277738  Unclassified 

Also  published  m  IEEE  Trans,  on  Automatic  Control, 

V.,  :AC-10:  SS-65,  Jan.  1965, 

It  is  shown  that  the  self-optimization  problem  for  un¬ 
known  and  in  general  nonlinea-  discrete  time  plants 
can  be  solved  by  an  iterative  procedure  which  alter¬ 
nates  identification  with  optimization  stages.;  It  is 
further  pointed  out  that  when  a  plant  is  dynamic,  care 
must  be  taken  to  insure  that  the  plant  is  characterized 
by  a  unique  fixed  operator.  For  type- zero  and  type- 
oie  plants  it  is  shown  that  by  properly  constructing 
a  periodic  input  and  allowing  the  plant  to  come  to  the 
periodic  steady- state,  the  plant  is  correctly  character¬ 
ized  by  a  steady-state  operator,  Finally,  methods  for 
performing  the  required  identification  are  discussed. 

2108 

New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y. 

FUNCTIONAL  ANALYSIS  IN  AUTOMATIC  CONTROL, 
by  P.  E.  Sarachik.  |1965i|121p.  incl  refs.  (AFOSR- 
65-2076)  (AF  AF05R-65-747)  AD  627683 

Unclassified 

Also  published  in  IEEE  IntermatT.  Conv.  Rec. , 

T§F5,'p7?6:'FJT, 

Some  recent  applications  of  functional  analysis  to 
automatic  control  problems  are  described.  A  sufficient 
introduction  to  basic  concepts  is  given  to  make  the 
paper  seif-contained.  Appiications  to  the  minimum 
norm  and  minimum  time  problems  are  discussed  and 
it  is  shown  that  an  analytical  form  of  the  optimal  solu¬ 
tion  can  be  readily  found  by  using  certain  functional 
analysis  concepts.  It  is  indicated  how  the  iteration 
techniques  for  solution  of  operator  or  functional  equa¬ 
tions  in  a  Banach  space  can  be  applied  to  generate  a 
computational  algorithm  tor  obtaining  the  soiution 
to  an  optimization  problem.  It  is  also  which  how  the 
functional  analysis  approach  can  reveal  what  particular 
properties  of  an  unknown  system  must  be  identified 
m  order  to  solve  an  optimization  problem. 


Also  published  in  IEEE  Mohawk  Valley  Conimun. 
Syiiiipo's luniVOcT.  1965,  p.  205-212, 
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New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y. 

CONTROLLABILITY  AND  OBSERVABILITY  OF  LINEAR 
DISCRETE-TIME  SYSTEMS,  by  P.  E.  Sarachik  and 
E.  Kreindler.  [1965]  [14]p.  incl.  diagr.  (AFOSR-65- 
2077)  (Sponsored  jointly  by  Aeronautical  Systems 
Division;  and  Air  Force  Ctffice  of  Scientific  Research 
under  AF  AFOSR-65-747)  AD  627717  Unclassified 

Also  published  in  Internat'l.  Jour.  Control,  v.  1;. 

41'S-'432,  May  r965. 

A  system  is  considered  to  be  completely  controllable  if 
any  initial  state  can  be  transferred  to  any  other  state 
m  finite  time;  it  is  completely  observable  if  the  state 
at  any  time  can  be  determined  from  knowledge  of  the 
inputs  and  outputs  over  a  finite  time,  hi  this  paper  a 
self-contamed  development  is  presented  of  the  subject 
of  controllability  and  observability  of  discrete-time 
systems..  It  is  noted  that  the  discrete-time  case  is 
directly  analogous  to  the  continuous-time  case.  In  fact, 
most  of  the  results  lor  the  discrete-time  case  can  be 
obtained  from  the  continuous-limecase  by  replacing  the 
continuous-time  variable  t  with  discrete  points  tj^  on  the 

t-axis  and  by  replacing  integrals  with  summations. 
However,  some  differences  exist,  and  a  direct  and 
independent  approach  to  controllability  and  observability 
is  used  here  to  avoid  such  differences  and  to  consider 
the  more  general  discrete-time  systems. 

2110 

New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y., 

CONCERNING  ADJOINTS  OF  DISCRETE-TIME  SYSTEMS, 
by  P.  E.  Sarachik  and  E.  Kreindler.  [1965]  [2|p. 

(AFOSR  65-2354)  (In  cooperation  with  Grumman 
Aircraft  Engineering  Corp. ,  Bethpage  N.  Y.  AF  49(638) 
1207)  (AF  AFOSR-65-747)  AD629814  Unclassified 

Also  published  in  IEEE  Trans.  Automatic  Control,  v. 
AC-TC  350-352,  July  1965. 

For  .abstract  s^e  item  no.  1024. 

2111 

New  York  U.  Dept.,  of  Physics,  N.  Y., 

CONVECTIVF  INSTABILITY  IN  A  COMPRESSIBLE 
ATMOSPHERE,  by  E.  A.  Spiegel.  [19651  i23lp  incl. 
diat'rs.  tables,  refs.  (/J06R  65-2827)  AF  AFOSR- 62- 
386)  AD  628525  Unclassified 

Also  published  in  Astrophys.  Jour.,;  v.  1 41  ••  1068-1090. 
Apr".  T,;T965. 

The  linear  equations  for  time- independent  convection  m 
a  plane-parallel  layer  of  perfe-t  gas  are  studied  for  the 
case  of  constant  viscosity  and  conductivitv.  These 
equations  determine  tlie  condition  for  the  onset  iif  ste.idv 
convection.  The  equations  are  tvated  from  3  poinis  of 
view.  First  a  perturbation  expan-inn  in  terms  of  layei 


thickness  is  carried  out  to  first  order.  The  zeroth- 
order  terms  give  the  Boussinesq  equations  studied  by 
Lord  Rayleigh.  The  first-order  terms  show  that  if 
the  Rayleigh  number  is  evaluated  at  the  mid-height 
of  the  layer,  its  eigenvalues  are  stationary  with  respect 
to  variations  in  layer  thickness.  The  first-order 
eigenfunctions  are  numerically  calculated  for  a  partic--' 
ular  polytropic  index.  Next,  2  variational  statements 
are  written  and  some  sample  numerical  results  are 
presented.  It  is  found  that  variational  techniques  are 
not  effective  in  the  present  problem.  The  WIS 
approach  is  then  explored  and  extended  to  the  determma- 
tion  of  unn'ormly  valid  asymptotic  solutions.  These 
provide  not  only  stability  criteria  (from  which  explicit 
numerical  results  are  derived),  but  also  produce 
analytic  approximations  for  all  the  eigenmodes.  This 
method  appears  to  be  generally  useful  for  problems 
of  this  kind.  (Contractor's  abstract) 
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New  York  U.,  Dept,  of  Physics,  N.,  Y. 

THE  PULSATIONS  OF  MODELS  OF  DELTA  CEPHEl 
STARS.  II,  by  N.  Baker  and  R.  Kippenhahn.  [1965] 

[22}p.  incl.  diagrs.  table,  refs.  (AF06R-66-1687) 

(  AF  AFOSR-62-386)  AD  640197  UnclassUied 

Also  published  in  Astrophys.  Jour, ,  v.  142;  868-889, 

1,  1965. - 

The  vibrational  stability  of  detailed  models  of  6Cephei 
stars  is  studied  by  numerical  integration  of  the  Imear- 
ized  non- adiabatic  pulsation  equations.  In  contrast  to 
a  previous  investigation,  improvements  in  the  method 
of  integration  allow  the  non- adiabatic  calculations  to 
be  carried  from  the  surface  layers  deep  into  the  star. 
The  periods  are  also  determined  from  the  models.  It 
IS  found  that  both  the  period  and  the  stabiiity  coefficient 
can  be  evaluated  to  high  accuracy  on  the  basis  of  the 
outer  half  (in  mass)  of  the  star.  The  effect  of  convec¬ 
tion  on  the  structure  of  the  equilibrium  models  is  in¬ 
cluded;  the  interaction  of  convection  with  the  pulsations 
is  neglected.  Boundary  conditions  are  discussed  in  de¬ 
tail  m  an  appendix.  A  series  of  15  models  of  7  Mo  lying 
along  a  portion  of  the  evolutionary  track  calculated  by 
Hofmelster,  Kippenhahn,  and  Weigert  has  been  investi¬ 
gated.  The  results  confirm  the  existence  of  a  region 
of  linear  instability,  due  largely  to  the  destabilizing 
effect  of  second  helium  ionization,  m  a  range  of  mean 
effective  temperatures  centered  at  about  5400°K.  The 
instability  is  present  for  both  the  fundamental  mode 
and  the  first  overtone.  In  contrast  to  previous  work, 
the  hydrogen  ai  d  first  helium  ionizations  are  found  to 
contribute  significantly  to  the  destabilizing  effect, 
especially  for  the  overtones.  The  instability  zone  is 
Wider  in  terms  of  effective  temperature  than  ts  indicated 
by  observations,  and  the  temperatures  of  the  most 
unstable  inixfcls  appear  to  be  several  hundred  degrees 
lower  than  the  observi>d  temper,itures  of  ACephet  stars. 
The  results  are  lonsistent  with  those  of  our  previous 
work  and  of  Cox.  Possible  consequences  of  the  neglect 
of  non-linear  effects  are  discussect  in  a  general  way. 
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locally  Maxwellian  it  would  cease  to  be  dissipative 

and  the  H-function  (which  then  reduces  to  the  negative  j 

thermodynamic  entropy)  would  henceforth  remain 

constant  at  a  value  higher  than  that  appropriate  to 

thermodynamic  equilibrium.  In  order  to  demonstrate 

an  approach  to  equilibrium,  it  is  necessary  to  i 

show  not  that  the  distribution  approaches  a  Maxwellian, 

but  that  it  does  not  approach  a  local  Maxwellian  too 

closely  or  too  soon.  In  this  paper  we  prove,  for  a 

general  form  of  linear  Boltzmann  equation,  that  under 

^propriate  boundary  conditions  all  solutions  approach  . 

equilibrium.  The  proof  uses  recent  strong  estmiates  ' 

of  solutions  of  the  linear  Boltzmann  equation.  ; 

2116 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y., 

STRUCTURE  OF  THE  BOLTZMANN  COLUSION  i 

OPERATOR,  by  L.  Finkelstem.  [1965]  [6jp.  incl. 
diagrs.  (AFOSR-65-2335)  (AF  AFOSR-62-266)  , 

AD  629152  Unclassified  | 

Also  published  in  Phys.  Fluids,  v.  8:  431-436,  Mar,  f 

rm: -  ^ 

The  full  Boltzmann  collision  operator  with  an  mfmlte 
collision  cross  section  is  investigated.  It  is  shown  that  ' 

in  the  general  case  the  operator  is  bilinear  in  F  and  > 

dF/^(  and  3  different  representations  of  it  are  given. 

The  linearized  collision  operator  is  further  explored 
and  a  new  expression  for  the  kernel  in  the  form  of  a 
divergence  is  obtained.  An  approximation  to  the 
linearized  operator  is  indicated,  which  may  prove  of 
value  in  numerical  calculations.  (Contractor's 
abstract) 

2117 

New  York  U.  [Inst,  of  Mathematical  Sciences]  N.  Y. 

STEADY  STATE  OSCILLATIONS  IN  A  CAS,  by  H. 

Weitzner.  [1965]  [l;0]p.  incl.  diagrs.  refs.  (AF06R- 
66-1200)  (AF  AFOSR-62-266)  AD  640241 

Unclassified 
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New  York  U.  Inst,  ot  Mathematical  Sciences,  N.  Y. 

GENERAUZED  EIGENVECTORS  AND  SEPARATION  OF 
VARIABLES,  by  M.  Machover.  [1965]  [20jp.  incl. 
refs.  (AF06R-65-2735)  (AF  AFCI6R-62-108)  AD  629085 

Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.  v.  115; 
505-524,  Mar..  1965. 

2  2 

Consider  the  reduced  wave  equation  ^  k  )u(x,  y)  = 
f(x,  y)  on  a  rectangle  R,  with  suitable  boundary  condi¬ 
tions;  k  may  be  complex  and  the  boundary  conditions 
non-selfadjoint.  The  author  treats  this  problem  by 
separation  of  variables,  and  is  thereby  led  to  consider 
eiqiansions  in  terms  of  generalized  eigenvectors.  {  The 
latter  term  is  used  in  the  operator-theoretic  sense,  and 
not  in  the  sense  of  generalized  functions. }  The  main 
tool  is  an  eiqpanslon  theorem  ot  G.  Birkhoff.  Some 
more  gener^  problems  of  separable  type  are  considered 
briefly. 

2114 

[New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y.  ] 

SOLUTION  OF  THE  BOLTZMANN  EQUATION  IN  AN 
UNBOUNDED  DOMAIN,  by  H.  Grad.  [1965]  [lOjp. 
(AF08R-65-1357)  (AF  AF06R-62-266)  AD  621471 

Unclassified 

Also  published  in  Commun.  Pure  and  ^pl.  Math, , 
v,.  18:  345-354,  Feb.  -May  1965. 

Infinite  full  3-dlmenslonal  space  obviously  generates  no 
interference  from  boundary  layers.  For  solutions  of 
the  linear  Boltzmann  equation  in  this  domain,  the  tech¬ 
nical  point  in  obtaining  a  priori  estimates  is  the  vanish¬ 
ing  of  a  certain  boundary  Integral,  For  the  rectangular 
box  this  is  observed  almost  by  inspection.  In  the  un¬ 
bounded  domain  it  requires  an  add  tiona)  estimate  of  a 
sufficiently  rapid  dec.iy  at  Infinity.  In  .his  report  such 
an  estimate  Is  obtained. 

2115 

New  York  U.  Inst,  of  Mathematical  Sciences,  N,  Y, 

ON  BOLTZMANN'S  H-THEOREM,  by  H.  Grad.  [1965] 
[19]p.  (AF06R-65-2334)  (AF  AFOSR-62-266)  AD  629536 

Unclassified 

Presented  at  SIAM  National  Meeting,  Washington,  D.  C., 
May  13-14,  1964. 

Also  published  in  Jour.  Soc.  Indus,  and  Appl.  Math. , 

V  13:  259-27'/,  Mar.,  1965. 

It  is  a  classical  result  for  solutions  of  the  Boltzmann 
equation  that  Boltzmann's  H-function,  decreases 
monotonlcally  with  time,  but  ceases  to  decrease  if  the 
distriuatlon  function  becomes  locally  Maxwellian.  If, 
after  a  time,  the  system  were  to  beconie  precisely 


Also  published  in  Rarefied  Gas  Dynamics;  Proc  Fourth 
Internat'l.  Symposimn,.  Toronto  U.  (Canada)  (July 
14-17,  1964)  ed.  by  J.  H.-  dc  Leeuw.  New  York 
Academic  Press,  v.  !:■  1-20,  1965. 

The  linearized  1-dimensional  Krook  equation  is  solved 
for  the  case  of  a  half- space  of  gas  bounded  by  an 
oscillating  wall.  This  situation  corresponds  to  the 
commonly  studied  problem  of  the  propagation  of  sound 
in  a  gas.  The  question  of  when  a  sound  wave  is  observ¬ 
able  IS  considered.  Unless  2  conditions  hold  the  sound 
wave  will  be  lost  In  a  larger,  irregular  disturbance. 
First,  the  observation  must  be  taken  many  mean  free 
paths  from  the  wall.  Second,  the  wave  train  is  observ¬ 
able  only  for  a  limited  length,  and  the  number  of  wave¬ 
lengths  seen  is  c^i'  the  order  cif  the  collision  frequency 
over  the  oscillations  frequency.  (Contractor's  ^struct.) 
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New  York  U.,  (Inst,  of  Mathematical  Sciences]  N.,  Y. 

THE  TRANSISTIONAL  DRAG  ON  A  CYLINDER  AT 
HYPERSCWflC  MACH  NUMBERS,  by  M.  H.  Rose. 

[1965]  [15]p.  incl.  diagrs.  tables.  (AFO6R-66-1201) 
(AF  AF06R-62-266)  Unclassified 

Also  published  in  Rarefield  Gas  Dynamics;  Proc. 
of  the  Fourth  Internal '1.  Symposium,  Toronto  U. 
(Canada)  (July  14-17,  1964)  ed.  by  J.  H.  de  Leeuw, 
New  York  Academic  Press,  v.  1:  312-324,  1965. 

The  drag  on  a  cylinder  traversing  a  neutral,  rarefied 
gas  15  computed  in  the  hypersonic  range.  Although 
intermolecular  collisions  are  assumed  rare  they  are 
not  entirely  negligible  and,  therefore,  will  give  rise 
to  a  small  departure  from  free-flow  conditions.  The 
mathematical  procedure  is  similar  to  that  previously 
applied  to  the  case  of  a  sphere.  Using  the  Identical 
boundary  conditions  for  both  geometries,  it  is  then 
possible  to  gain  some  insight  into  the  effect  of  shape 
upon  drag.  Comparisons  are  also  made  with  the 
theoret.cal  results  obtained  for  an  infinite,  two-dimen¬ 
sional  strip.  Finally,  an  attempt  is  made  tc  relate  the 
theoretical  predictions  for  the  cylinder  with  the  pres¬ 
ently  available  experimental  results.  (Contractor's 
abstract) 
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New  York  U.  [Inst,  of  Mathematical  Sciences].  N.  Y. 

ATOMIC-HYDROGEN  RECOMBINATION  (Abstract), 
by  A.  Salop  and  A.  M; "idl.  [1965]  [l]p.  [AF  AFOSR- 
62-266]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Columbia  U, ,,  New  York,  June  23-25,  1965. 

Published  in  Bull.  Amer.  Phys,  Soc. ,;  Series  II, 

V.,  10;  596-597,  June  23,  1965. 

Studies  arc  being  made  of  the  recombination  of  atomic 
hydrogen  in  the  after  glow  of  an  rf  discharge  by  observ¬ 
ing  resonant  absorption  of  radiation  at  the  atomic- 
hydrogen  hypertine  frequency  (1420  mc/sec).  Large- 
volume  (I  liter),  sealed  bottles  filled  wiLh  reagent-grade 
hydrogen  at  pressures  in  the  range  of  0.  8-2.  5  mm  Hg 
are  placed  directly  within  the  cavity  of  a  1420  mc/sec 
magnetic-resonance  spectrometer  and  subjected  to  a 
pulsed  7-mc/sec  electrodeless  discharge  at  a  repetition 
rate  of  typically  1. 5  sec.  Sampling  pulses  of  1420-ir.c/ 
sec  radiation  at  the  same  repetition  rate  are  passed  into 
the  cavity  but  are  phased  so  as  to  occur  at  a  time  T  after 
the  appearance  of  the  discharge  pulses.  The  absorption 
line,  characteristic  of  the  afterglow  at  time  T,  is  ob¬ 
tained  and,  under  the  assumption  that  hydrogen-hydrogen 
spin-exchange  collisions  are  the  primary  cause  of  line 
broadening,  the  atomic  concentration  is  determined 
from  an  analysis  of  the  lineshape.  By  varying  T  over 
the  effective  afterglow  time,  the  atomic  recombination 
may  be  investigated.  Measurements  of  the  efficiency 
for  the  Ist-order  recombination  at  glass  and  quartz  sur¬ 
faces  are  discussed. 
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New  York  U.  [Inst,  of  Mathematical  Sciences]  N.  Y. 

TRANSPORT  COEFFiaENTS  FOR  SYSTEMS  WITH 
STEEP  INTERMOLECULAR  POTENTIALS,  by  R. 

G.  Storer  and  H.  L.  Frisch.  [1965]  [2lp.  (AF  AFOSR- 
62-266)  Unclassified 

Ptdilished  in  Jour..  Chem.  Phys.,  v,  43;  4539-4540, 
Dec.  15,  1965. 

A  formal  high-temperature  perturbation  expansion 
of  the  thermal  transport  confidents  of  a  fluid  has 
recently  been  obtained,  starting  with  tlie  Kubo-Green 
correlation-function  eiqpressions  and  choosing  the 
rigid-sphere  fluid  as  the  reference  system.  Further 
consideration  is  given  to  the  eiq[>ansion  of  the  self¬ 
diffusion  coefficient  D  in  powers  of  n~^  where  n  is  a 
measure  of  the  steepness  of  the  intermolecular 
pcrtential.  The  result  expressed  is  in  a  form  which 
is  suitable  for  calculation  via  molecular-dynamics 
data  for  rigid  sphere  generated  on  a  computer. 


2121 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

THE  CONCEPT  OF  MATHEMATICS  mSTORICALLY 
SURVEYED,  by  M.  Kline,  [1965]  [22i>.  [AF  AF06R- 
64-537]  Unclassified 

Published  in  Science  in  the  Sixties;  Tenth  Anniversary 
AF06R  Scientific  Seminar,  Cloudcroft,  N,  M. 

(.tune  14-25,  1965),  ed.  by  D.  L.  Arm.  Albuquerque, 
New  Mexico  U.  Office  of  Publications,  1965,  10-31. 

A  broad  account  of  the  nature  of  mathematics  and  its 
relation  to  science  is  presented.  The  author's  aim  is 
to  show  that  the  2  dlstmgulshlng  characteristics  of 
mathematics  which  in  the  past  have  been  accepted  as 
paramount- its  rigorous  methodology  and  its  claim  to 
truth-are  invalid.  After  the  classical  Greeks  contri¬ 
buted  Euclidean  geometry,  insisting  on  the  rigorous 
establishment  of  mathematics  from  self-evident  truths, 
the  Alexandrian  Greeks  created  trigometry,  thus 
giving  arithmetic  and  algebra  equal  importance  with 
geometry  although  they  had  no  logical  foundation.  In 
the  scientific  period  from  the  1500'6  onward,  the  posi¬ 
tion  of  algebra  and  geometry  were  reversed;  concluslcns 
^ut  geometry  were  to  be  established  by  algebraic 
reasoning.  The  nineteenth  century  creation  of  non- 
Euclidean  geometry  showed  that  the  logic  of  Euclidean 
geometry  was  deficient  and  initiated  the  destruction 
of  truth.  However,  mathematics  preserved  its  power 
due  to  its  achievements  in  science.  By  1900,  mathe¬ 
maticians  restored  the  rigorous  logicid  foundations  of 
their  subject,  but  paradoxes  and  the  problem  of  con¬ 
sistency  still  exist.  The  present  understanding  of  tlie 
nature  of  mathematics  and  its  direct  relation  to  science 
are  discussed. 
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New  York  U.,  Inst,  of  Mathematicil  Sciences,  N.  Y. 
SOLUTIONS  IN  THE  LARGE  FOR  NONUNEAR  HYPER- 
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BOUC  SYSTEMS  OF  EQUATIONS,  by  J,  Climra., 

[1965]  [19^.  (AF06R-e6-  0673)  (SponsKored  joblily  by 
Air  Force  Office  of  Scientific  Rcecurii  under  AF 
AF06R-64-684  and  National  Science  Foundation) 

AD  633S51  Unclassified 

Also  published  in  Commun.  Pure  and  ^pi.  Sci. ,  v.  18; 
697-715,  Kov;  1965, 

Systems  of  the  form  u^  +  -  0  are  mvestigated. 

Solutions  for  all  t  >  0  are  found  m  the  case  where  the 
initial  data  u(]t,0)  are  approximately  constant.  The 
solutions  are  discontinuous  in  general;  these  discon¬ 
tinuities  are  shock  waves. 


2123 

Newcastle  U.  Dept,  of  Inorganic  Chemistry,  Newcastle 
upon  Tyne  (Gt.  Brit. ). 

HETEROCYCUC  (KIGANOBORON  COMPOUNDS. 

PART  m.  SYNTHESIS  OF  PHENYLBORACYCLO- 
PENTANE  AND  THE  INFRARED  SPECTRA  OF  THIS 
AND  OTHER  PHENYLBORON  CCMPOUNDS,  by  N.  N. 
Greenwood  and  J.  C.  Wright.  [1965]  [6]p.  incl.  diagrs. 
tables,  refs.  (AFO8R.65-0692)  (AF  EOAR-62-27) 

AO  615692  Unclassified 

Also  published  in  Jour.  Chem,  So<'.,  v.  70:  446-453, 

JahTmST - 

An  Improved  synthesis  of  phenylboracyclopentane  by 
the  reaction  of  phenylborane-triethytamine  with 
butadiene  is  reported,  but  the  preparation  of  this  com¬ 
pound  from  phenylborun  difluoride  and  1,  4-dillthiobutane 
could  not  confirmed.  The  infrared  spectrum  of  phenyl- 
boracyclopentarie  is  ana!y<;ed  in  detail  and  shown  to  be 
consistent  v,rith  the  pi  nposed  structure.  The  spectra  of 
phenylboron  difluonue  and  phenylborane-trie'hylamine 
are  also  recorded  and  assignments  made. 
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[Newcastle  U.  j  Dept,  of  Inorganic  C  emistry,  Newcastle 
upon  Tyne  (Gt..  Brit. ).; 


HALtXJEN  DERIVATIVES  OF  CO-ORDINATED 
GALLIUM  HYDRIDE,  by  N.  N.  Greenwood  and  A.  Storr. 
[1965]  [8]p.  incl.  tables,  refs.  (AFOSR-65-1645) 

[AF  EOAR-62-27j  AD  624372  Unclassified 


Also  published  in  Jour.  Chem,  Soc.  (London),  v..  620; 


The  compounds.  Me  NGsH  X  and  Me  NGaD  X 
3  3.n  n  3  3-n  n 

have  been  prepared  and  their  infrared  spectra  recorded 
in  benzene  solution  in  the  range  200-4000  cm"^..  These 
spectra  show  several  Interesting  features  that  are  re¬ 
lated  to  the  substitution  of  hydrogen  by  halogen.  The 
methyl- proton  nuclear  magnetic  resonance  spectea  of 
these  compounds  in  benzene  solution  have  also  been 
recorded.  The  monosubstituted  halogenogallanes. 

Me  NGaH  X,  are  white,  slightly  volatile  solids, 

3  2 


which  can  be  purified  by  vacuum  sublimation.  The 
disubstituted  halogenogallanes,  Mc^NGaHX^,  and  the 

fully  halogenated  compounds,  Me^NGaX^,  are  all 

involatiie  white  solids.  Displacement  of  trimethyl- 
amine  from  the  adduct  Me  NGaH  Cl  by  boron  trdluo- 
3  2 

ride  results  in  the  lioeration  of  unco- ordinal ed  GaH^Cl 


which  subsequently  decomposes  at  low  temperatures 
even  in  solution.  An  attempt  to  prepare  the  boron- 
hydride  derivative,  Me^NGaH  (BH^),  leads  to 


decomposition  to  gallium  metal  and  hydrogen. 
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Newcastle  U.,  Dept,  of  Inorganic  Chemistry,  Newcastle 
upon  Tyne  (Gt.;  Brit. ). 

GALLIUM  HYDRIDE  ADDUCTS  OF  TPIMETHYL- 
PHOSPHINE  AND  TRP'HENYLPHOSPHINE,  by  N.  N. 
Greenwood,  E.  J.  F.  Ross,  and  A.  Storr.  [1965]. 

(6]p.  incl.  diagr.  refs.  (AFOSR-65-1276)  (AF  EOAR- 
64-79)  ad  622771  Unclassified 

Also  published  111  Jour,  Chem.,  Soc.,-  v,  246:  1400-1406, 
Peb.  1965. 

The  new  compounds  Me^  PGal^  and  Me^PGaDj  have 

been  prepared  and  shown  by  their  gas-phase  infrared 
spectra  to  be  monomeric.  The  P-Ga  stretching 

frequency  has  been  identified  at  326  cm"*.  The  absence 
of  a  2;  1  adduct,  (Me^j^GaHj,  was  shown  by  tensio¬ 
metric  titration  at  -21'’C.,  Gas-phase  displacement 
reactions  indicate  that  trunethylamine  and  trimethyl- 
phosphine  have  similar  donor  strengths  towards  gadlium 
hydride.  The  corresponding  aluminum  hydride  adduct 
Me3PAlH3  could  not  be  prepared  directly,  and  trl- 
and  tnmethvlphosphine  does  not  displace  tri- 
methylamine  Irom  Me3NAlH3.  Tne  compound  Ph3PGaH3 
has  been  prepared  but  readily  decomposes  at  room 
temperature.  The  equilibrium  between  trimethylamine, 
trimethylphosphine,  and  their  adducts  with  gallium 
hydride  in  benzene  solution  has  been  investigated  by 
nmr  spectroscopy. 
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Newcastle  U.  Dept,  of  Inorganic  Chemistry,  Newca.slle, 
upon  Tyne  (Gt.,  Brit. ). 

DERIVATIVES  OF  CYCLOTETRAZENOBORANE 
(BORATETRAZOLE).  N^  HjBH,  by  N  N.  Greenwood 

andj.  H.  Morris,  [1965]  [4jp.  mcl,  diagrs.  tables. 
(AFO6R-66-0312)  (.AF  EOAR-64-79)  AD  632448 

Unclassified 

Also  published  in  Jour.,  Chem.  Soc.  (London),  v,  1156; 
6205-6209,  Nov.  1965. 

A  new  5-membered  ring  system  containing  I -boron 
and  4-nitrogen  atoms  was  synthesized  by  the  reaction 
of  phenyl  azide  ivith  either  decaborane  or  aniiine- 


t 


AIR  FORCE  SCIENTIFIC  RESEARCH 


borane.  The  structure  of  2,  S-diphenylcyclotetrazeno- 
borane.  Pt^  N^BH,  was  established  and  its  spectro¬ 
scopic  and  ^her  properties  investigated.  (Contractor's 
abstract) 
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North  American  Aviation,  Inc.  Atomics  International 
Div. ,  Canoga  Park,  Calif. 

EIGHTH  AFOSR  CONTRACTORS'  MEETING  ON  ION 
AND  PLASMA  PROPULSION  RESEARCH:  SUMMARIES 
OF  RESEARCH,  Los  Angeles  CalU. ,  Apr.  29-30, 

1965,  [1965]  38p.  incl.  refs.  (Rept.  no.  AI-6S-77) 
(AFOSR  65-1266)  (AF  49(638)1222)  AO  622527 

Unclassified 


Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ipi  and  Plasma  Propulalnn  Research,  Los  Angeles 
CalU.  Apr.  29-30,  1965. 

The  conductivity  of  discharges  in  sqierheated  potassium 
and  mercury  vapor  has  been  measured.  The  measure¬ 
ments  were  carried  out  in  flowing  gas  at  about  10  torr 
pressure.  The  electric  field  within  the  potassium 
vapor  plasma  column  was  measured  to  be  2. 3  v/cm 
and  was  nearly  independent  of  current  between  0. 5  and 
7  amp.  This  sustaining  field  is  associated  with  the 
energy  required  for  ionization  and  could  be  exceeded 
by  the  i  n  S field  in  an  MGD  device  operating  at 
readily  obtainable  velocities  and  magnetic  fields.  The 
mercury  vapor  plasma  column  required  about  3. 5 
v/cm  at  1  amp  current  and  was  dependent  iqion  the 
current  to  a  greater  extent  thm  the  potassium  v^or. 


Summaries  are  presented  of  39  papers  presented  at 
the  Eighth  AFOSR  Contractors'  Meeting  on  Ion  and 
Plasma  Propulsion  Research.  Different  types  of 
plasmas  and  various  aspects  of  ion  and  plasma  theory 
are  considered, especially  as  they  relate  to  propulsion 
systems. 


2126 

North  American  Aviation,  Inc.  Atomics  International 
Div. ,  Canoga  Park,  Calif. 

FLOWING  GAS  DISCHARGES  IN  POTASSIUM  AND 
MERCURY,  by  C.  A.  Guderjahn.  July  1,  1965,  3lp. 
incl..  diagrs.  tables.,  (AFOSR-65.1914)  (.AF  49(638)1222) 
AD  628187  UnclassUied 

The  resistivity  of  superheated  potassium  and  mercury 
vapor  was  measured.  Substantial  heating  of  the  gas  by 
the  discharge  was  avoided  by  flowing  the  gas  through  the 
disch.'rge  region.  The  resistivity  of  potassium  gas  at 
7.  6  torr  pressure,  870'’K  and  1  amp/ cm2  current  is 
2.  2  ohm-cm.  The  resistivity  of  mercury  gas  at  14  torr 
pressure,  870‘K  and  0.67  amp/cm^  current  is  10  ohm- 
cm.  The  resistance  was  primarily  due  to  short  range 
electron- neutral  atom  coUistons.  The  cross  section  for 
this  process  as  calculated  from  the  resistivity  is  1. 5  x 

10'^^  cm^  (or  potassium  and  2. 5  x  10”'^  cm^  (or 
mercury..  Radiation  losses  were  neglected  in  this  cal¬ 
culation.  An  experimental  MGD  device  using  potassium 
as  the  working  fluid  was  constructed.  Ionization  was 
to  be  nonequilibrium  and  provided  by  magnetic  induction. 
Self- sustained  operation  was  not  achieved  due  to  Internal 
shorting  by  potassium  films  on  insulator  surfaces, 

21 29 

North  American  Aviation,  Inc.  Atomics  International 
Otv. ,  C  moga  Park,  Calif. 

LOW-PRESSURE  HIGH-CURRENT  DISCH.ARGES  IN 
MOVING  GASES  (Abstract),  bv  C.  A.  Guderjahn  [1965] 
[lb-  (Bound  with  Its  AFOSR  65-1266;  AD  822527) 

AF  49{835IT2?2  Unclassified 
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North  American  Aviation,  Inc.  Rocketdyne  Div. ,  Canoga 
Park,  Calif. 

STEADY-STATE  ROCKET  COMBUSTION  OF  GASEOUS 
HYDROGEN  AND  UQUID  OXYGEN.  PART  H.  ANALYSIS 
FOR  COAXIAL  JET  INJECTION,  by  L.  P.  Combs  and 
M.  D.  Schuman.  Mar.  1965,  134p.  incl.  illus.  diagrs. 
tables,  refs.  (Research  rept.  no.  64-29)  (AFOSR- 65- 
1319)  (AF  49(638)817)  AO  623401  Unclassified 

Simultaneous  equations  describing  rocket  propellant 
injection,  atomization,  mixing,  vaporization,  and 
combustion  are  formulated  for  a  cylindrical  liquid 
oxygen  jet  surrounded  by  an  annular  gaseous  hydrogen 
stream.  The  formulation  is  based  on  division  of  the 
combustion  chamber  into  a  nonburning  region  near  the 
injector  and  a  combustion  region  further  downstream. 
Processes  in  the  nonburning  region  are  required  to 
satisfy  certain  combustibility  criteria  before  combus¬ 
tion  is  possible.  The  propellants  then  pass  through  a 
plane  flame  front  into  the  combustion  region.  A 
simplified  treatment  of  turbulent  mixing  between  unlike 
reacting  gas  streams,  one  of  which  contains  a  liquid 
oxygen  spray,  characterizes  the  combustion  region 
m^el.  Solutions  cf  the  system  ol  equations,  oUained 
with  a  digital  computer  program,  are  detailed,  dis¬ 
cussed,  and  compared  favorably  with  experimental 
information  from  Part  I. 
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North  American  Aviation,  Inc.  Rocketdyne  Div. ,  Canoga 
Park,  Calif. 

CALCULATION  OF  VIBRATIONAL  FORCE  CONSTANTS, 
by  E,  C.  Curtis.  Final  rept.  Dec,  I,  1961-Aug.  31, 
1965,  22p.  incl.  diagr.  tables,  refs,  (Rept.  no.  R-6293) 
(AF'06R-65-1822)  (AF  49(638)1135)  AD  625878 

Unclassified 

A  review  is  presented  of  a  study  to  find  better  models 
for  the  calculation  of  vibrational  force  constants  of 
simple  polyatomic  molecules..  Two  computer  pro¬ 
grams  designed  tor  the  study  are  described.  'The  roles 


.1 
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of  anharmonicity  and  Urey-Bradley  repulaioos  are 
considered.  The  calculation  oi  force  constarts  for 
several  N-F  compounds  and  interhalogens  are  dis¬ 
cussed.  The  tone  pair  model  is  improved  and  applied 
to  the  case  of  NF ^  and  a  new  model,  the  bent  bond 
model.  Is  developed  for  this  molecule.  It  is  ‘  ncluded 
that  force  constant  studies  are  promising  for  t..e  under¬ 
standing  of  chemical  hybridization. 
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North  American  Aviation,  Inc.  Rocketdyne  Div. ,  Canoga 
Park,  Calif. 

ON  THE  NATURE  OF  UREY-BRADCEY  FORCE 
COfSTANT.  APPUCATIOM  TO  FOUR  FIRST  ROW 
IONS,  by  E.  C.  Curtis.  [196S]  [14|p.  diagrs.  tables, 
refs.  (AF06R  05-2264)  (AF  49(638)1135)  AD  624833 

Unclassified 

Also  published  in  Jour,  Molec.  Spectros. ,  v.  17: 

TOB-ftr,  My  1565. 

A  model  for  the  Urey-Bradl.y  repulsion  force  con¬ 
stants  is  given  which  cansistr  partly  of  a  dispersion 
and  partly  of  an  ionic  force,  resulting  in  -0. 5F  1 F'  < 

•0.  IF.  It  was  ejgiected  that  F'  would  be  near  the  lower 
limit  in  the  examples  chosen,  that  is,  crystals  contain¬ 
ing  the  ions  CO  NO  ',  NO  ',  and  NH  The  calcu- 
3  3  2  4 

lations  showed  that  part  of  the  repulsion  was  indeed  the 
results  of  electrostatic  forces  but  that  an  appreciable 
part  of  the  charge  formally  indicated  on  ions  in  these 
crystals  does  not  actually  exist., 
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North  American  Aviation,  Inc.  Rocketdyne  Div. ,  Canoga 
Park,  Calif. 

RESPONSE  OF  A  BURNING  SOUD  PROPELLANT  TO 
PRESCURE  WAVES  07  FINITE  AMPUTUDE,  by  A.  L. 
Huebner  and  T.  A.  Coultas.  June  1665,  72p.  incl. 
diagrs.  tables,  refs.  (Rept,  no.  R-6213)  (AFOSR-65- 
1733)  (Af  49(638)1208)  AD  624944  Unclassified 

Shock-tube  'echniques  are  utilized  to  determine  the 
response  of  a  burning  solid  propellant  surface  to  pres¬ 
sure  perturbations  of  small,  but  finite  amplitudes, 

This  method  of  obtaining  propellant  .'esponses  is  de¬ 
scribed  with  emphasis  ppon  the  techniques  developed 
to  remove  undesirable  temperature  gradients.  Other 
eapertmental  techniques  utilized  to  obtain  high-frequency 
reeponse  pressure  measurements  under  reproducible 
pressure,  flow,  and  temperature  conditions  are  de¬ 
scribed.  The  propellants  used  in  the  study  Include  those 
with  a  wide  range  of  pressure  exponents  as  well  as 
absolute  burning  rate.  A  discussion  of  the  treatment 
of  the  experimental  data  to  obtain  Fourier  transforms 
and  the  propellant  response  as  a  function  of  frequency 
Is  presented,  with  particular  emphasis  upon  the  signifi¬ 
cance  and  reproducibility  of  the  data,  A  compai-ison  of 
these  results  is  made  with  empirical  instabllily  data  as 
well  as  theory.. 
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North  American  Aviation,  Inc.  Los  Angeles  Div. ,  Calif., 

ON  THE  HYPERSONIC  FLOW  OVER  A  DELTA  WING 
WITH  VERY  Sl’PERSONIC  LEADmG  EDGES,  by  N.  D. 
Malmuth.  Jan.  11, -Mar.,  7,  1965.  June  1,  1965,  2^. 
incl.  diagrs,  table,  refs.  (AFOSR-65-0757) 

(AF  49(638)1477)  AD  618294  Unclassified 

For  the  case  ol  very  sigiersonic  leading  edges,  :he 
inviscid  hypersonic  flow  over  the  windward  side  oi  a 
symmetrical  flat-plal  delta  wing  at  incidence  is 
analyzed.  The  Imiit  selected  is  that  the  incidence  is 
of  higher  order  than  the  aspect  ratio  as  tha  incidence 
tends  to  zero  at  infinite  Mach  number..  In  this  frame¬ 
work,  the  flow  regions  consist  of  a  two-dimensional 
domain  adjacent  to  the  leading  edges  and  a  central 
conefield.  The  flow  quantities  in  the  central  region 
represent  small  linear,  rotational  perturbations  about 
the  zero  sweep  flow.  A  Riemann-Poincare  boundary 
value  problem  for  the  pressure  perturbation  is  formu¬ 
lated.  An  additional  condition  involving  the  sidewash 
at  the  shock  is  found  to  be  required  to  resolve  the 
indetermmacy  of  the  foregoing  boundary  value  problem.: 
Series  solutions  and  numerical  results  are  presented 
for  the  shock  shape  and  .he  pressure.  The  behavior 
of  the  latter  quantity  is  found  tc  be  similar  to  that  given 
by  the  irrotationai  linear  solution  for  the  supersonic 
leading  edge  case.  Finally,  the  relationship  between 
the  present  application  and  others  involving  diffraction 
problems  and  corner  flows  is  Indicated.  (Contractors’ 
abstract) 
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North  Carolina  State  U.  [Dept,  of  Mathematics)  Raleigh,. 

A  RELATION  INVOLVING  HANKEL  TRANSFORMS 
WITH  APPLICATIONS  TO  BOUNDARY  VALUE 
PROBLEMS  IN  POTENTIAL  THEORY,  by  I.  N. 

Sneddon.  [1965]  [ajp.  (AFOSR-66-2108)  (AF  49(638)1159) 
AD  643563  Unclassified 

Also  published  in  Jour.,  Math.  andMech. ,  v.  14:33- 

^CTJaHTTSSF.” 

A  classical  problem  of  mathematical  physics  is  that  of 
determining  the  potential  of  the  electrostatic  field  due 
to  a  circular  disk  whose  potential  is  prescribed.  One 
method  of  solving  this  problem  is  to  determine  the 
charge  density  on  the  disk  and  then  to  calculate  the 
potential  at  a  field  point  r  by  evaluating  a  surface 
integral  over  the  surf.ace  of  the  disk.  In  the  case 
in  which  the  prescribed  potential  of  the  disk  is  a  func¬ 
tion  only  of  the  distance  from  the  center  of  “le  disk,  it 
ha.s  been  shown  that  the  charge  density  can  be  computed. 
This  paper  shows  that  this  representation  of  the  charge 
density  is  a  special  case  of  a  general  relation  between 
Hankel  transforms  which  are  of  interest  in  the  dis¬ 
cussion  of  axisymmetric  boundary  value  problems  of 
potential  theo.  ;'. 
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THE  RELATIW  BETWEEN  LOAJi  AND  PENTRATION 
IN  THE  AXISYMMETRIC  BOUSSINESQ  PROBLEM  FOR 
A  PUNCH  OF  ARBITRARY  PROFILE,  by  I.  N. 

Sneddon.  [I9<Sj[IIk>.  bid.  refs.  (AF06R-66-21I2) 
(AF  49(638)  1 1 59)  AD  643564  Unclassified 

Also  published  in  Internal '1.  Jour.  Eng.  Sci. ,  v.  3:, 


A  solution  of  the  axisymmetric  Boussinesq  problem  is 
derived  from  which  are  deduced  simple  formulas  for 
the  depth  of  penetration  of  the  tip  of  a  punch  of  arbi¬ 
trary  profile  and  for  the  total  load  which  must  be  ^plied 
to  the  punch  to  achieve  this  penetration.  Simple  ex¬ 
pressions  are  also  derived  for  the  distribution  of 
pressure  under  the  punch  x  and  for  the  shape  of  the 
deformed  •'u.-face.  The  results  are  illustrated  by  the 
evaluation  of  the  expressions  for  several  simple  punch 
shapes.  (Contractor's  abstract) 
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THE  STRESS  ON  THE  BOUNDARY  OF  AN  ELASTIC 
HALF-PLANE  IN  WHICH  BODY  FCWCES  ARE  ACTING, 
by  I.  N.  Sneddon.  [1965]  [7]p.  (AFOSR-66-2113) 

(AF  49(638)1159)  AD  643566  UnclassUied 

/Uso  publl^sh^  in  Proc.  Glasgow  Math.  Assoc. ,  v.  7 

In  this  paper  the  problem  of  determining  the  stress  on 
the  boiuidary  y  =  0  of  the  elastic  half  plane  y  0  when 
tht-re  are  prescribed  body  forces  acting  in  the  interior 
and  the  boundary  is  free  from  applied  stress  is  con¬ 
sidered.  The  L.aplace  transform  is  used  to  calculate 
the  distribution  of  stress  and  the  form  of  the  displace¬ 
ment  vector  on  the  boundary.  Also  the  basic  formulas 
corresponding  to  an  arbitrary  distribution  of  body  forces 
are  derived.  The  forms  of  surface  stress  correspond¬ 
ing  to  3  special  cases  are  considered,  namely,  body 
forces  acting  in  a  direction  normal  to  the  boundary, 
point  force,  and  body  forces  derivable  from  a  potential 
function.  Finally  eiqiressions  are  derived  for  the 
components  of  the  surlace  displacement. 
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A  NOTE  ON  THE  PROBLEM  OF  THE  PENNY-SHAPED 
CRACK,  by  I.  N.  Sneddon.  [1965]  [4]p.  (AFOSR-66- 
2114)  (AF  49(638)1159)  AD  643565  Unclassified 

Also  published  in  Proc.  Cambridge  Philos.  Soc. ,  v.,  61;. 
609-611,  Apr.,  1965. 

This  paper  considers  the  problem  of  determining  the 
distribution  of  stress  in  the  neighborhood  of  a  penny- 
sh^ed  crack.  Simple  expressions  are  derived  for  the 
calculation  of  the  stress  intensity  factor  and  the  energy 
required  to  open  up  the  crack  in  terms  of  a  general 
(axisymmetric)  pressure  distribution.  The  solution  is 
based  on  an  elementary  solution  of  a  pair  of  dual 
mtegral  equations. 
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THE  USE  OF  TRANSFORM  METHODS  IN  ELASTICITY, 
H,  by  I.  N.  SneddoTi.  June  7,  1965,  118p.  incl.  diagrs. 
tables,  refs.  (AFOSR-65-0875)  (S^ponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
AFOSR-64-444,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research)  AO  466098 

Unclassified 

The  application  of  the  theory  of  integral  transforms  is 
considered  for  the  solution  of  certain  boundary  value 
problems  in  the  classical  theory  of  elasticity.  The 
first  chiqiter  is  concerned  with  torsion  problems  - 
specifically,  the  torsional  deformation  of  a  haU-qiace, 
a  thick  slab,  and  a  semi-infinite  cylinder.  The  physical 
Situation  for  these  problems  is  particularly  shnple  in 
that  in  cylindrical  coordinates  the  displacement  vector 
has  only  1  non- vanishing  component  and  the  stress 
vector  has  only  2.  Tiie  second  chapter  is  concerned 
with  some  dynamical  problems.  The  generation  of 
elastic  waves  bi  a  body  of  infinite  extent  by  prescribed 
body  forces  is  first  considered  and  then  the  problem 
of  calculating  the  stress  distribution  in  a  half-space 
or  a  thick  plate  due  to  dynamic  loading  of  the  free 
surfaces. 
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A  BOUSSINESQ  PROBLEM  FOR  A  FINITE  CYLINDER, 
by  D.  B.  Teague,  May  1965,  79p.  incl,  diagrs.  table, 
refs.  (AF06R-65-1328)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AF06R-64-444, 
Army  Research  Office  (Durham),  National  Science 
Foundation  and  Office  of  Naval  Research) 

AD  62252,5  Unclassified 

A  Boussinesq  problem  for  a  finite  clamped  cylinder  is 
reduced  to  a  Fredholm  bitegral  equation  of  the  second 
kind  with  a  symmetric  kernel  usmg  the  method  of 
Sneddoii-Srivastav.  A  simple  ap.-^oximate  solution  for 
the  mtegral  equation  is  obtained.  This  solution  is 
accurate  to  within  3%  provided  the  ratio  of  the  radius 
of  contact  of  the  punch  to  the  radius  of  the  cylinder  is 
less  than  one-half.  Formulas  are  derived  for  the 
normal  stress  and  displacement  components,  total 
force  on  the  punch,  and  penetration  of  the  tip  of  the 
punch  as  quadratures  of  the  solution  of  the  integral 
equation  which  are  accurate  to  within  1%  provided  the 
ratio  of  length  to  radius  of  the  cylinder  is  greater  than 
unity.  The  accuracy  of  all  final  results  is  within  4% 
because  of  the  accuracy  of  the  solution  of  the  integral 
equation.  If  the  ratio  of  radius  of  contact  of  the  punch 
to  the  radius  of  the  cylinder  is  0. 1  or  less,  the  results 
differ  only  slightly  from  the  known  solutions  for  the 
infmite  half  space. 
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INTEGRAL  TRANSFORMS  IN  THE  THEORY  OF 
ELASTICITY,  by  Y..  S.  Utlyand,  trans.  by  W  J.  A. 
Whyte,  ec.  by  I.  N.  Sneddon.  Oct.  I,.  1965,  402p. 
incl.  diagrs.  tables,  refs.  (AF06R  65-1556) 

(Sponsored  jointly  by  .Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR  64-444,  Army  Research 
Office  [Durham]  and  Office  of  Naval  Researchl 
AD  475151  Unclassified 

A  systematic  presentation  is  attempted  of  methods  using 
integral  transforms  for  solvmg  boundary  layer  problems 
m  the  theory  of  elasticity.  The  report  contains  five 
parts.  Part  I;  Methods  of  solution  of  2-dimensioiial 
problems  are  developed  by  applying  Fourier  transforms 
to  equations  stated  in  cartesian  and  bipolar  coordinates. 
Part  H:  The  Mellin  transform  is  applied  to  the  basic 
plane  problems  for  the  wedge  ana  to  problems  of  the 
bending  of  wedge-shaped  plates  under  various  boundary 
conditions.  Part  III:  Solutions  of  some  (lasses  of  3- 
dimensional  boundary  problems  of  elastic  equilibrium 
are  obtained  by  means  of  tiie  Hankel  transform.  Part 
IV:  The  Mehler-Fock  transf.orm  is  used  for  3-dimen- 
sioiial  problems,  including  mixed  problems  for  the 
half-space  with  a  circular  line  dividing  the  boundary 
conditions.  Part  V:  The  Kontorovich- Lebedev  transform 
IS  used  for  suth  3-dimensional  problems  as  the  second 
basic  problem  for  the  wedge,  the  equilibrium  of  an 
infinite  body  weakened  by  a  plane  cut,  and  the  basic 
mixed  problem  for  a  half-space  with  a  rectilinear  line 
dividing  the  boundary  conditions. 

2K2 

Nortli  Cat olir.a  State  U.  Dept,  of  Mathematics,  Raleigh. 

CONTACT  PROBLEMS  IN  THE  LINEAR  THEORY  OF 
VISCOELASTICITY,  by  G.,  A.  C.  Graham.  Sept.  10, 
1965,  41p.  incl.  diagrs.  refs.  (AFOSR- 65- 1906) 

(AF  AFOSh-64-444)  AD  626055  Unclassified 

Some  well  known  elastic  half  space  solutions  are 
generalized  to  encompass  arbitrary  linear  visco¬ 
elastic  behavior.  The  viscoelastic  material  is  assumed 
to  be  homogeneous  and  isotropic,  and  thermal  ef.ects 
are  not  included.  The  mam  part  of  the  sun  ey  is  de¬ 
voted  to  the  quasi- static  theory  whose  distinguishing 
feature  is  the  leglecting  of  the  ineitia  terms  in  the 
equations  of  motion.  Expressions  are  found  for  the 
displacement  stress  field  acting  at  any  pomi  of  a  visco¬ 
elastic  half  .space  whose  boundary  is  subjected  to  an 
arbitrary  time  dependent  Iistribution  of  normal  pres¬ 
sure.  The  solution  to  the  general  a'"-y 'iii.'''tric 
elastic  contact  protdem  g;ve,i  tiy  S  leddon  is  <  tended  to 
viscoelasticity  theory.  G(  nerali/ations  of  the  axi- 
synimolric  elastic  contail  problem  with  friction  and 
Hertz's  theory  i,f  the  c  aitatl  of  smooth  elastic  be  'les 
are  also  given.  Pioblems  of  rolling  contact  are  con¬ 
sidered,  a  >d  some  vis'oelastK  half  '  pace  problems 
are  solved  on  the  assumption  that  imitia  terms  may 
not  be  neglected. 

2143 

North  Carolina  State  U.  |Dept.  of  Mathematics]  .Raleigh.. 


IN  ORDINARY  DIFFERENTIAL  EQUATIONS  EMPLOY¬ 
ING  ITERATIVE  DIFFERENTIAL  ANALYZER  EQUIP¬ 
MENT,  by  R.  E.  Showalter.  [1965]  [7jp.  incl,  illes 
diagrs.  (^onsored  jointly  by  Air  Force  Off.ee  of 
Scientific  Research  under  AF  AFOSR-64-444,  Army 
Research  Office  (Durham),  and  Office  of  Naval  Research) 

Unclassified 

Published  m  Simulation,  v.  5,  374-3f0,  Dec.;  1965., 

The  application  of  the  iterative  differential  amalyzer 
to  the  solution  of  2-point  boundary- value  problems  in 
linear  differential  equations  which  possess  unique  solu¬ 
tions  IS  discussed.  SiiCh  a  boundary-vabie  problem  may 
be  solved  by  varying  initial  conditions  manually  until 
the  boimdary  conditions  are  satisfied.  When  it  is  de¬ 
sired  to  solve  the  prob'em  very  rapidly,  the  solution 
of  the  boundary- value  problem  may  be  only  one  step  of 
an  iteration  procedure,  therefore,  it  is  logical  to  let 
the  computer  itself  duplicate  this  trial-and-error  proc¬ 
ess,  since  the  frequency  responses  and  repetitive  opera¬ 
tion  speeds  presently  available  make  it  possible  for  tht 
analeg  computer  to  complete  many  iterations  in  the 
same  amount  of  time  an  operator  can  normally  complete 
one  cycle  by  a  trial-and-err  ir  procedure  manually. 

The  task  set  forth  here  is  to  (1)  describe  a  meth'id  of 
deration  that  is  realizable  on  the  analog  computer,  (2) 
verify  that  the  process  does  yield  the  desired  solution, 
and  (3)  determine  those  factors  which  control  the  speed 
of  covergence.  To  carry  out  (2)  it  must  be  demonstrated 
that  the  iteration  process  does  converge  and  that  it 
converges  to  the  solution  of  the  given  problem.. 
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THEORY  OF  NON  EQUILIBRIUM  THERMODYNAMICS 
WITH  APPLICATION  TO  THE  TRANSPORT  PROC¬ 
ESSES  IN  A  SOLID,  byM.  R.  El-Saden.  [1965]  [5]p. 
incl.  refs.  (AFOSR-65-2086)  (AF  AFOSR-65-80e) 

AD  627735  Unclassified 

Presented  at  ASME-AlChE  Heat  Transfer  Conf.  and 
Exhibit,.  Los  Angeles,  Calif.,  Aug.  8-11,.  1965. 

Also  published  in  Jour.  Heat  Transfe. ,  v.  88:  57-63, 

T5B7Tg6F. - 

The  theory  of  nonequilibrium  lhermodyn.imics  for 
inherently  irreversible  coupled  processes  is  presented 
and  the  concept  of  heat  is  incorporated  approjiri.ately. 

The  theory  is  applied  to  the  problem  of  a  solid  carrying 
electric  and  heat  currents  in  the  piesence  of  an  external 
magnetic  field.  The  principle  of  increase  of  entropy  is 
employed  to  determine  the  reversibility  or  irreversi¬ 
bility  of  the  macroscopic  effects  involved  and  to  deter¬ 
mine  the  limits  on  the  material's  properties.  The 
dynamic  equations  show  that,  in  the  one- dimensional 
theimoeiectric  case,  the  heat  current  is  nut  coupled 
to  the  electrical  phenomenon.  In  2-  and  3-dimei.sional 
cases,  the  he.U  cufient  is  coupled  to  the  electrical 
phenomenon  only  through  the  influence  of  Hie  external 
magnetic  lield.  Areas  of  disagreement  with  the 
literature  are  pointed  out  and  discussed. 


THE  SOLUTION  OF  BOUNDARY- VALUE  PROBLEMS 
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CHRONOPOTENTIOMETRIC  STUDY  OF  PHENYL- 
MERCURIC  ION  ADSORPTION  ON  A  MERCURY 
ELECTRODE,  by  R.  F.,  Broman  and  R.  W.  Murray. 
(1965|[7lp.  incl.  diagrs.  tables,  refs.;  (AFOSR-65- 
2364)  (AF  AFOSR-64-584)  AD  629808  Unclassified 

Also  published  in  Anal.-  Chem. ,  v.  37-  1408-1414, 

Oct,  1955. 

Both  phenylmercuric  ion  and  the  product  of  its  one- 
electron  reduction  are  stror.gly  adsorbed  on  a  mercury 
electrode  surface.  The  adsorbed  reactant  gives  rise 
to  polarographic,  potential- sweep  chronoamperometric, 
and  chronopote.itiometric  prewaves  during  which  the 
adsorbed  reactant  is  coulometncally  electrolyzed  be¬ 
fore  the  diffusing  solution  reactant  is  reduced.  Adsorp¬ 
tion  and  desorption  rates  of  both  reactant  and  product 
are  slow.  A  spike  on  the  chronopotentiometric  pre¬ 
wave  has  been  interpreted  as  ari.ung  from  a  relatively 
slow  reorientation  process  within  'he  adsorbed  layer 
leading  to  a  transient  reaction  ovei -potential. 
(Contractor's  abstract) 
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POLAROGRAPHIC  DROP-TIME  MEASUREMENT  USING 
AN  ALTERNATING  CURRENT  TECHNIQUE,  byj,  W. 
Hayes,  D,  E.  Leyden,  andC.  N.  Retlley.  (I965j[21p. 
incl.  illus  diagrs.  refs.  (AFOSR-65-2764)  (AF  AFOSR- 
64-584)  AD  627826  Unclassified 

Also  published  in  Anal.-  Chem.,  v,  37;.  1444-1445, 

Ocf, '19057 

The  report  describe.*  a  .'iiiiple  way  to  trigger  an 
electronic  counter  to  measure  the  drop  time  of  a 
dropping  mercury  electrode  using  conventional  opera¬ 
tional-amplifier  techniques.  The  signal  from  the 
current  amplifier  in  a  conventional  operational- 
amplifier  ac  polarograph  is  filtered  to  remove  the  dc 
polarographic  current,  rectified,  and  applied  to  the 
co'inter  input.  The  current  is  of  sufficient  magnitude 
over  the  whole  potential  range  of  the  dropping  mercury 
electrode  even  in  the  absence  ol  depolarizer,  to  pro¬ 
vide  sufficient  voltage  for  positive  triggering  of  ,the 
counter.  Because  the  counter  receives  a  pu'se  each 
time  the  drop  falls,  the  drop  time  of  every  other  drop 
IS  registered. 
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OPERATIONAL- AMPLIFIER,  ALTERNATING-CURRENT 
POLAROGRAPH  WITH  ADMITTANCE  RECORDING,  by 
J.  W,  Hayes  and  C.  N,  Reilley.  |19651|4lp,  incl.  illus, 
diagrs.  table,  lefs.'  (AFOSR-65-2765)  (AF  AFOSR-64- 
584)  AD  627838  Uncla-ssified 


Presented  at  149th  meeting  of  the  Amer.  Chem.  Soc., 
Detroit,  Mich.,  Apr.  1965. 

Also  published  in  Anal.  Chem.,  v.  37;  1322-1325, 

Oct.  1965. 

An  alternating  current  polarograph,  which  permits 
automatic  recording  of  the  in-pha-se  and  qu^rature 
components  of  the  faradaic  admittance,  has  been  de¬ 
signed  and  constructed.  Operational  amplifiers  are 
the  basis  of  the  instrumentation,  but  lun^  amplifiers 
have  been  purposefully  avoided.  Phase  selection  is 
accompliithed  by  multiplication  of  current  and  voltage 
signals  by  an  electronic  multiplier.  Compensation  for 
the  effect  of  series  resistance  is  made  by  subtraction 
of  the  iR  drop  from  the  voltage  signal  before  multipli¬ 
cation  using  the  predetermined  value  of  the  series 
resistance  at  drop  fall.  Noise  levels  have  been  reduced 
to  a  negligible  level  by  the  use  of  solid- stale  amplifiers 
in  the  low-signal  level  parts  of  the  instrument. 

Stability  is  excellent,  and  results  are  within  the  ex¬ 
pected  limits  of  dummy-cell  components.  (Contractor's 
abstract) 
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THIN  LAYER  POTENTIAL  SCAN  COULOMETRY, 
DETERMINATION  OF  METAL  IONS  AND  OF  HAUDE 
IONS  USING  A  MERCURY-COATED  PLATINUM 
ELECTRODE,  by  D.  M.  Oglesby,  L.  B.  Anderson 
and  others.  |1965||5^.  incl.  diagrs.  tables,  refs. 
(AF06R-65-2766)  (Sponsored  jointly  by  Advanced 
Research  Projects  Agency,  and  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-64-584) 

AD  627836  Unclassified 

Presented  at  149th  meeting  of  the  Amer.  Chem.  Soc., 
Detroit,  Mich.,  Apr.  1965. 

Also  published  in  Anal.  Chem.  v.  37:  1317-1321,  Oct. 

T5557 - 

A  linear  ramp  potential  excitation  was  applied  to  a 
thin  layer  electrolysis  cell  containing  a  solution  of 
several  electroactive  substances.  The  integral  of  the 
current  response  constitute.*  a  coulometric  titration 
of  tne  electroactive  species  present.  The  technique, 
potential  scan  coulometry,,  was  evaluated  by  electroly¬ 
sis  of  solutions  of  cupper,  lead,  cadmium,  and  zinc 
ions  in  a  IM  KNO^  medium  and  precipitation  of 

r,  Br',.  and  Cl'  ions  with  mercurous  ion  electro- 
generated  from  a  mercury-coated  platinum  electrode. 
The  technique  appears  to  be  particularly  suited  to 
rapid  analysis  of  mixtures  and  of  very  small  amounts 
ol  electroactive  substance. 
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DISCRIMINATING  EFFECT  OF  ADSORBED  ASYMMET¬ 
RIC  FILM  ELECTRODE  TOWARD  ELECTROACTIVE 
METAL  COMPLEX  ENANTIOMERS,  by  R.  W.  Murray 
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and  M.  Kodama.  [1965]  [2]p.  mcl.  diagrs.  (AF06R 
66-0301)  (Sponsor^  jointly  by  Advanced  Research 
Projects  '.gency;  and  Air  Force  Otfice  ot  Scientific 
Research  under  AF  AF06R-64-584)  AO  629807 

Unclassified 

The  planned  production  of  differences  in  the  chemical 
or  physical  behavior  of  optical  enantiomers  requires 
an  mteraction  with  an  optica'iy  asymmetric  environ¬ 
ment.  Utilization  of  an  optically  active  electrode  sur¬ 
face  could  provide  a  route  to  the  electrochemical 
differentiation  of  electroactive  enantiomeric  substances. 
The  communication  describes  a  convenient  method  for 
preparation  of  a  useful  asymmetric  electrode  surface 
and  demonstrates,  with  the  chronc^otentiometric 
technique,  that  the  electrochemistry  of  electroactive 
enantiomers  at  such  surfaces  can  be  different. 
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A  PULSED  NUCLEAR  MAGNETIC  RESONANCE 
APPARATUS  WITH  CRYOSTAT  FOR  LOW  TEMPERA¬ 
TURE  MEASUREMENTS,  by  C.  E.  Tarr  and  L.  M. 
Stacey.  1965,  30p.  Incl.  diagrs.  (AFOSR-66-1231) 

(AF  AFOSR-62-336)  AD  637841  Unclassified 

The  report  describes  the  construction  and  operating 
procedure  of  a  pulsed  nuclear  resonance  apparatus 
designed  to  measure  the  spin- lattice  relaxation  times 
in  alkali  halide  crystals  at  low  temperatures.  A 
description  of  the  cryogenics  is  included.  The  trans¬ 
mitter  is  capable  of  producing  short,  fast-rismg  rf 
pulses  having  a  broad  frequency  spectrum  and  the 
receiver  has  a  short  recovery  time.  The  apparatus 
as  a  whole  is  stable  enough  to  measure  the  long  relaxa¬ 
tion  tunes  at  low  temperatures. 
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CURVED  SPACE  AND  GRAVITATION.  U,  by  R.  W. 
Brehme.  [1965]  [9)p.  incl.  diagrs.  (AF  AFOSR-64-153) 

Unclassified 

Published  in  Amer.  Jour.  Phys. ,  v.  33-  713-721, 


Tl.e  Euclidean  and  Einstem  geodesics  are  defined  fur  a 
2-c'imensional  space-time  surface.  Both  are  shown 
to  aiproach  the  same  classical  law  of  gravitational 
acceleration,  and  to  preserve  the  equivalence  principle. 
However,  only  the  Emstem  geodesic  allows  a  local 
time  to  be  defined  m  such  a  way  that  the  local  velocity 
of  light  is  constant.  The  conical  surface  is  discu.ssed 
and  the  connection  is  made  between  it  and  the  frame  of 
the  uniformly  accelerated  relativistic  rocket. 

Coordinate  transformations  are  discussed  to  the  extent 
that  it  is  established  that  the  shape  of  the  2-dinienbional 
surface  embedded  in  a  Euclidean  3- space  depends  on 
the  choice  of  coordinate  frame.  (Contractor’s  abstract)' 
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PHOTON  BOUND  STATES  AND  GRAVITONS,  by 
G.  Papini.  [1965]  [11  ]p.  mcl.  refs.  (AF  AFOSR-64- 
153)  Unclassified 

Published  in  Nuovo  Cunento,  Series  X,  v.  39: 

716-726,  Sept,  16,  1965. 

The  possibility  that  a  nonlinear  photon-photon  inter¬ 
action  gives  rise  to  gravitons  is  investigated.  At  first 
photons  are  treated  as  neutral  vector  particles  of 
small  finite  mass;  then  as  zero- mass  particles  in  the 
frame  of  usual  gauge- invariant  quantum  electro¬ 
dynamics.  The  corresponding  Bethe-Salpeter  equations 
are  solved  in  the  chain  approximation.  Bound  states 
exist  which  have  the  required  symmetry  prt^erties, 
and  correspond  to  particles  with  spin  two  or  zero.  Of 
these,  only  one  has  zero  mass  and  its  phenomenological 
coupling  to  photons  is,  in  the  approximation  considered, 
entirely  dynamical.  (Contractor's  abstract) 
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DISLOCATIONS  AND  NUCLEAR  PARTICLE  TRACKS 
IN  SILVER  CHLORIDE  CRYSTALS,  by  C.  B.  Childs 
and  L.  M.  Slifkm,  [1965]  [10|p.  mcl.-  illus.  refs. 
(AFOSR-65-2112)  (Sponsored  jointly  by  Advanced 
Research  Projects  Agency;  and  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-64-450)  AD  629058 

Unclassified 

Alsopubhshedin  Bnt.-  Jour.,  Appl.  Phys.,  v.  16: 


Defects  such  as  dislocations  and  the  tracks  left  by 
energetic  charged  particles  mav  be  made  visible  inside 
large  crystals  of  silver  chloride  by  a  photoelectric 
technique,  the  net  result  of  which  is  the  deposition  of 
metallic  silver  along  the  imperfections.,  The  main 
advantage  of  this  procedure  m  the  study  of  rtisUxMlions 
IS  that  large  regions  of  the  crystal  may  he  't't  rved 
m  the  cold- worked  stale.  For  the  study  of  c  ismic  ravs 
and  nuclear  events,  a  convenient  and  distortion-free 
detector  is  offered  which  may  be  of  use  in  specialized 
applications. 
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INTERNAL  FRICTION  OF  SILVER  CHLORIDE  SINGLE 
CRYSTALS  AT  HIGH  TEMPERATURE  (Abstract),  by 
A.  Fukai  and  L.  Sltkfin.  [1965]  [l|)  (Sponsored  jointly 
by  Advanced  Research  Projects  Agency,  and  Air  Force 
Office  of  Scientific  Research  under  [AF  AFO6R-64-450I) 

Unclassified 

Presented  at  met  ting  at  the  Amer.  Phvs.  Soi . , 

Kansas  City,,  Mo..;  Mar.-  24-27,  1965., 


4b6 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n, 
vrnJTSMTMar,  24,  1965. 

Using  the  composite  oscillator  method  at  35  kc/sec, 
the  internal  friction  of  silver  chloride  single  crystals 
has  been  studied  at  temperatures  up  to  380°C.,  It  has 
been  shown  that  (a)  the  strain- independent  decrement 
increases  inonotonically  with  increasing  ‘emperature, 
with  an  activation  energy  of  0.  5  ev;  (b)  the  strain- 
dependent  decrement  at  constant  strain  amplitude  ex¬ 
hibits  a  broad  peak  in  the  temperature  lange  corre¬ 
sponding  to  the  dislocation  isoelectric  point.  This  may 
be  understood  in  terms  of  the  electric  charge  on  the 
dislocations.  Such  a  charge  is  compensated  by  a  space 
charge  that  produces  a  potential  well.  At  the  isoelectric 
point,  the  dislocation  is  uncharged  and  can  oscillate 
with  larger  amplitudes,  giving  a  iarger  decrement.  The 
temperature  dependence  of  breakaway  stress  gives 
approximately  0.  23  ev  as  the  effective  binding  energy 
of  pinning  points  to  dislocations,  which  agrees  with  that 
calculated  from  the  extra  concentration  of  impurity  ions 
on  dislocations.  Preliminary  measurements  of  the 
temperature  dependence  of  Young's  modulus  show  a 
significant  nonlinear  decrease  at  high  temperatures. 
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VACANCY- FORMATION  ENERGY  AND  CHARGED 
DISLOCATIONS  IN  SILVER  CHLORIDE  (Abstract), 
by  W.  McGowan  and  L.  Slifkin.  [1965|[I]p. 

(Sponsored  jointly  by  Advanced  Research  Projects 
Agency:  and  Air  Force  Office  of  Scientific  Research 
under  (AF  AFOSR-64-450] )  UncUssified 

Presented  at  meeting  of  the  Ainer.  phys.  Soc. , 

Kansas  City,  Mo.,  Mar.  24-27,  1965. 

Published  in  Bull.  Amer,  Phys.  Soc.,  Series  n, 

V.  lO:  308,  Mar..  24,  1965. 

Using  an  indentation  technique,  the  sign  of  the  electric 
charge  carried  by  dislocations  in  silver  chloride  has 
been  determined.  An  isoelectric  temperature  is  ob¬ 
served  in  the  purer  specimens  and  ranges  from  18'’  to 
85"  C  for  a  divalent  impurity  content  of  0. 3-23ppm. 
Dislocations  arc  negatively  charged  below  the  iso¬ 
electric  temperature  and  are  positive  above  it.  The 
volUge  pulse  observed  upon  indentation  is  smooth  at 
lower  temperatures  but  develops  structure  at  tempera¬ 
tures  near  the  isoelectric  point,  even  changing  sign 
several  times  in  the  vicinity  of  the  isoelectric  point. 

The  room-temperature  charge  density  along  thf  dis¬ 
location  line  IS  estimated  to  vary  from  2  x  10‘®  esu,  cm 
in  heavily  doped  material  to  6  x  10"°  esu  cm  in  pure 
material.,  From  the  variation  of  isoelectric  tempera¬ 
ture  with  impurity  content,  the  energy  of  formation  of 
the  silver  vacancy  is  estimated  to  be  0.  6  ev..  Using  the 
data  of  Ebert  and  Teltuws  on  the  lorniation  energy  of 
the  Frenkel  defect,  one  obtains  the  formation  energy 
of  the  silver  interstitial  to  be  0.  9  or  1.1  ev,  depending 
on  whether  or  not  the  association  analysis  of  Ebert  and 
Tellow  IS  used. 
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ELASTIC  CONSTANTS  OF  LiCL,  RbCL,  and  KF  AT 
4. 2'’K  (Abstract),  by  A.  Lehoezky  and  C.  V.  Briscoe. 
[1965]  [l]p.  (^onsored  jointly  by  Advanced  Research 
Projects  Agency;  and  Air  Force  Office  of  Scientific 
Research  under  [AF  AFOSR-64-645])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.,  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  Q,  v.  10: 
490,  Apr  S6,  1965. 

The  elastic  constants  of  LiCl,  RbCl,  and  KF  have 
been  measured  at  4. 2"  and  300°  K,  using  an  ultrasonic- 
pulse  technique.  The  elastic  constants  C, ,  and  C.^  at 
11  2  ” 

4. 2°K  in  units  of  10  dyn/cm  are  C^^  r  6. 692  and 

C,,4  =  1.  897  for  LiCl;  =  4. 297  and  C^^  =  0. 493  for 

RbCl:  C  =7. 570 and  C..  =  1.336  for  KF.  The 
11  44 

experimental  error  in  Cjj  and  C^^  is  approximately  1%. 

These  elastic  constants  are  compared  with  the  results 
of  several  theoretical  investigations.  The  method  of 
de  Launay  has  been  used  to  calculate  the  Debye- 
characteristic  temperatures  at  0°K,  Og  These 

Debye  characteristic  temperatures  are  compared  with 
0Q*,  obtainable  from  experimental  specific  heats  and 

theoretical  computations. 
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ELASTIC  CONSTANTS  OF  NaF,  NaCl,  AND  NaBr 
AT  4. 2°K  (Abstract),  by  J.  T.  Lewis,  A.  Lehoezky, 
and  C.  V.  Briscoe.  [1965]  [l]p.  (^onsored  jointly  by 
Advanced  Research  Projects  Agency;  and  Air  Force 
Office  of  Scientific  Research  under  [AF  AF06R-64- 
645])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 

V.  iO:  44,  Jan.  27,  1965. 

The  elastic  constants  of  NaF,  NaCl,  and  NaBr  have 
been  measured  at  4. 2°,  80°,  and  300°K,  using  an 
ultrasonic  pulse  technique.  The  elastic  constants  at 
4. 2°K  in  units  of  10*^  dyn/cm^are  C^j  =  10.85, 

Cj2  2. 290,  and  C^^  =  2. 899  for  NaF;  Cj  j  =  5.  733, 

Cj2  =  1.123,  and  C^^  =  1.331  for  NaCl;  Cjj  =  4.800, 

Cj2  -  0.9796,  and  C^^  =  1.070  for  NaBr.,  The  ejqperl- 
mental  error  in  C,,  and  C..  is  approxbiintely  1%.  In 

11  44 

Cj2.  the  experimental  error  is  approximately  4%. 

These  elastic  constants  are  compared  with  the  experi¬ 
mental  work  of  other  investigations,  the  majority  of 
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which  have  been  conducted  at  temperatures  higher  than 
4. 3°K.  Comparison  is  also  made  with  the  theoretical 
calculations  of  several  workers.  The  method  of  de  Launay 
Launay  has  been  used  to  calculate  the  Debye  character¬ 
istic  temperature  at  O’K,  At  0°K,  6  =  49r5“K 

for  NaF,  321. 2‘’K  for  NaCl,  and  224. 6'K  for  NaBr.  The 
experimental  error  in  9^®*  is  less  than  1%.  These 

values  are  compared  with  0q®,  obtainable  from  ‘■xpen- 
mental  specific  heats  and  theoretical  computations. 
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ASYMPTOTICALLY  OPTIMAL  TESTS  FOR  MULTI¬ 
NOMIAL  DISTRIBUTORS,  by  W.  Hoeffding.  [1965) 

[33t.  (AFO6R-67-0681)  (AF  AFOSR-65-760)  AD  648674 

Unclassified 

Also  published  in  Ann.  Math.  Slat.,  v.  36;  369-401, 

Tlpr,  iSeSr - 

Tests  of  simple  and  composite  hypotheses  for  multi¬ 
nomial  distributions  are  considered.  It  is  assumed 
that  the  size  a  of  a  test  tends  to  0  as  the  sample  size 
N  increases.  The  main  concern  of  this  paper  is  to 
substantute  the  following  proposition;  If  a  given  test 
of  size  a  IS  "sufficiently  different"  from  a  likelihood 
ratio  test  then  there  is  a  likelihood  ratio  test  of  size 
£  which  IS  considerably  more  powerful  than  the 
given  test  at  "most"  points  in  the  set  of  alternatives 
when  N  is  large  enough,  provided  that  -  0  at  a  suitable 
rate.  In  particular,  it  is  shown  that  chi-square  tests 
of  simple  and  of  some  composite  hypotheses  arc 
inferior,  in  the  sense  described,  to  the  corresponding 
likelihood  ratio  tests.  Certain  Bayes  tests  are  shown 
to  share  the  above-mentioned  property  of  a  likelihood 
ratio  lest. 
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TABLES  TO  FACILITATE  FITTING  S^  FREQUENCY 

CURVES,  by  N.  L.  Johnson,  11965]]12lp.  incl.  tables. 
(AFOSR-67-0683)  (AF  AFOSR-65-7601  AD  648914 

Unclassified 

Also  published  in  Biometrika,  v..  52-  547-558,  1965 

The  article  includes  a  description  of  the  tables,  the 
method  of  construction  and  accuracy  of  the  tables, 
and  an  example  of  their  use.  Descriptors  (curve  fitting. 
Tables),  Iterations,  accuracy.. 


[1965]  [9lp.  incl.  diagrs.  table,  refs.  (AFOSR-65- 
0680)  (AF  AFOSR-63-65)  AD  615073  Unclassified 


Also  published  in  Jour.  Inorg.  and  Nuclear  Cheni. 


A  study  has  been  made  of  the  distribution  of  Fe(ni)  and 
In  (ni)  between  aqueous  HCl  and  solutions  of  tri-n- 
octylamine  (TOA)  in  nitrobenzene  at  trace  metal  con¬ 
centrations  and  under  metal  loading  conditions.  The 
equilibrium  between  tri-n-octylamine  and  HCl  was  also 
investigated.  The  equilibrium  constant  for  the  reac¬ 
tion  TOA  ♦  (HCl),  -  TOACHl  was  found  to  be  5.  6  x  10® 

3 

over  the  amine  salt  concentration  range  1.7x10  -9.  5 
-2 

X  10  M;  TOACHl  appears  to  be  an  essentially  un- 
dissociated  ion  pair  in  nitiobenzene.  The  metal  ex¬ 
traction  data  have  been  interpreted  in  terms  of  the 
extraction  of  the  tetrachloro  metal  anions..  The 
poss.:',;  ly  of  the  addition  of  one  or  more  amine  hydro¬ 
chlorides  to  the  extracted  metal  species  must  also  b? 
considered;  these  "extra  hydrochlorides'  are  not  bound 
directly  to  the  metal  but,  rather,  are  the  result  of 
electrostatic  interactions.  The  results  give  not  only 
an  interesting  example  of  the  effect  of  organic  phase 
ionization  on  the  distribution  ratio  but  also  emphasize 
the  hazards  of  drawing  conclusions  concerning  the 
metal  species  extracted  from  equilibrium  extraction 
data.: 
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SYMMETRY  NUMBERS  AND  REACTION  RATES.  11. 
THE  COMPUTATION  OF  THE  REACTION-PATH 
DEGENERACY  FOR  BIMOLECULAR  REACTIONS,  by 
E.  W.  SchlagandG.  L.  Haller.  [1965]  ]4]p.  (AFOSR- 
..5-0878)  [AF  AFOSI<-62-83]  AD  617829  Unclassified 

Also  published  in  Jour,.  Chem.:  Phys. ,  v.,  42;  584-587, 
Jan.  15,  1965^ 

The  reaction  path  degeneracy  n  is  a  needed  parameter 
in  the  computation  of  a  rate  constant  based  on  absolute 
rate  theory  since  it  is  only  partially  provided  by  the 
symmetry  numbers.  The  previous  group  theoretical 
method  for  deriving  n  is  examined  for  the  case  of 
bimolecular  reactions.  Furthermore,  this  method  is 
compared  to  a  direct  count  of  the  number  of  reaction 
possibilities,  and  it  is  seen,  by  comparison,  that  there 
are  some  difficulties  in  the  application  of  the  direct 
count  method.  Some  direct  count  rules  are  derived 
which  should  avoid  these  difficulties.  The  computation 
of  equil'brium  constants  and  rate  constants  for  reac¬ 
tions  involving  optically  active  species  is  discussed, 
(Contractor's  abstract) 


2160 

North  Dakota  State  U.  Coll,  of  Chemistry  and  Ph\ sics, 
Fargo. 
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ANALYSIS  OF  RELAXATION  PROCESSES  IN  A  MULTI 
LEVEL  SYSTEM..  A  MANY-SHOT  EXPANSION 
TECHNIQUE,  by  R.  V..  Serauskas  and  E.  W.  Schlag 
11965]  ]10^.  incl.  diagrs.  tables,  refs. 


EXTRACTION  OF  Fo(in)  AND  InHlI)  FROM  AQUEOUS 
HCl  BY  TRI-n-OCTYLAMlNE  IN  NITROBENZENE,  by 
A.  D.  Nelson,  J.  L.  Fasching,  and  R  L.  McDonald. 
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(AFOSR-65-1671)  (AF  AFClSR-64-5241  AD  625602 

Unclassified 

Presented  at  148th  meeting  of  the  Amer.,  Cheni.  Soc.,. 
Chicago,  Ill.,  Sept.  1964. 

Also  published  in  Jour.  Chem.  Phys. ,  v.  42;  3009- 
^0T8r\!ay'r,"T5'65. 

The  relaxation  of  a  gas  of  polyatomic  molecules, 
excited  to  a  particular  energy  is  analyzed  in  terms  of 
a  random  walk  through  all  relevant  energy  states  to 
yield  the  various  stable  products..  The  quantum  yield 
IS  taken  as  the  probability  of  forming  a  given  one  of 
these  products.  This  relation  problem  is  solved  by 
means  of  an  asymptotic,  natural  e.'qiansion  in  terms 
of  the  events  in  the  process  which  are  physically  the 
most  significant.  The  first  term  in  this  many-shot  ex¬ 
pansion  IS  the  .strong  collision  result.  For  nearly 
strong  collision  processes  and  nonequilibrium  systems 
this  many-shot  eiqiansion  yields  a  rapidly  converging 
series  for  an  arbitrary  ordered  set  of  transition 
probabilities  and  hence  constitutes  a  computationally 
useful  solution  to  the  Pauli  master  equation  for  such 
a  nonequilibrium  system.  The  relaxation  problem  is 
analyzed  in  terms  of  some  assumed  sets  of  collisional 
transition  probabilities,  including  a  model  that  assumes 
statistical  equilibration  of  vibrational  energy  In  every 
collision  complex.  It  is  shown  in  an  application  to  an 
actual  laboratory  system  that  such  a  highly  efficient 
model  predicts  many- shot  behavior  only  slightly 
stronger  than  some  recently  observed  experimental 
results. 
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CHEMICAL  KINETICS  AS  A  RELAXATION  PROCESS 
IN  A  MULTILEVEL  SYSTEM.  H.  GENERAL  FORMU¬ 
LATION  OF  THE  MANY-SHOT  EXPANSION,  by  R.  V., 
Seiauskas  and  E.  W.  Schlag.  [19C5J  [S]p.  incl.  refs, 
(AFOSR  65-2120)  [AF  AFOSR-64-5241  AD  630211 

Unclassified 

sented  at  149th  Nat'l,  meeting  of  the  Amer.  Chem., 
boc, ,.  Detroit,  Mich. Apr.  1965. 

Also  published  in  Jour.  Chem.  Phys.,  v.^  4,3; 
g5?I-T(JJ,'lSsrT,:  1 965., 

The  relaxation  problem  in  a  nonequilibrium  multilevel 
system  weakly  coupled  to  a  heat  bath  can  be  expressed 
in  terms  of  a  Pauli  master  equation.  It  has  previously 
been  shown  that  this  relaxation  problem  can  be  solved 
111  terms  of  a  many-shot  expansion,  the  leading  term 
being  the  strong- collision  result  and  further  terms  being 
due  to  weak  collisions.  It  is  shown  that  this  many-shot 
expansion  can  be  derived  from  a  generalized  matrix 
form  of  the  master  equation,  as  well  as  by  the  phenom¬ 
enological  approach  used  previou.sly.,  A  matrix  lorm 
for  a  generalized  nearest-neighbor  model  is  analyzed 
and  developed  in  terms  of  a  series  which  considers  the 
asymptotic  contributions  of  upward  transitions  in  terms 
of  successively  less-probable  Markov  chains.  The  input 
for  these  computations  is  a  complete  set  of  transition 


probabilities,  for  which  these  methods  predict  the 
appropriate  laboratory  observable.  Under  certam 
experimental  conditions  the  laboratory  observable  is 
particularly  sensitive  to  the  weak-collision  terms, 
and  it  is  in  this  region  that  one  should  be  able  to  obtain 
information  about  the  effect  of  collisions  on  the  distri¬ 
bution  of  internal  energy.  (Contractor’s  abstract) 

2164 

Northwestern  U.  [Dept,  of  Chemistry]  Evanston,  Ill. 

[MONOENERGETIC  PHOTOLYTIC  REACTIONS,  by 
E.  W.  SchUg.  Final  rept.  Oct,  1,  1961  -  Oct.  1,  1965 
[7]p.  (AFOSR- 66- 01 53)  (AF  AF06R-64-524)  AD  628328 

Unclassified 

The  photolysis  of  cyclobutanone  was  investigated. 

Some  work  on  the  mechanism  confirmed  that  it  was  a 
sunple  photolytic  decomposition.  One  of  the  directly 
formed  products  is  cyclopropane.  Since  the  light 
quantum  excites  cyclobutanone  with  about  112  kcal/mol. 
the  initially  formed  cyclopropane  will  similarly  be  highly 
excited.  In  fact  the  energy  of  the  cyclopropane  can  be 
varied  continuously  smee  the  wavelength  irradiating  the 
cyclobutanone  can  be  varied  continuously.  Such  systems 
are  needed  as  test  cases  in  the  theory  of  reaction  rates. 
A  new  way  of  analyzing  rate  equations  was  proposed, 
for  molecular  systems  that  undergo  reactions  from 
many  quantum  levels.  Some  work  in  the  vacuum  ultra¬ 
violet  region  was  also  done.  A  high  intensity  light 
source  in  this  region,  operated  by  microwaves  at  high 
power  was  developed.  With  this  source  and  a  mono¬ 
chromator,  thresholds  for  ionization  of  inorganic 
molecules  were  measured.  Investigations  relevant  to 
the  theory  of  absolute  reaction  rates  were  also  per¬ 
formed. 
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Ill. 

VIBRATION  OF  THIN  SHELLS,  UNDER  INITIAL  STRESS, 
by  G.  Herrmann,  M.  Asce,  and  J.  Shaw.  [1965]  [23]p. 
incl.  illus.  diagrs,  tables,  refs.  (AF06R-6S-2484) 

(AF  AFOSR- 63- 100)  AD  628736  Unclassified 

Also  published  in  Proc.  Amer.  Soc.  Civil  Engmeers, 
Jour.  Eng.  MecB.  Div. ,  v.  91;,  37-59,  Oct.  1965. 

Using  a  general  bending  theory  of  circular  cylindrical 
shells  under  the  influence  of  initial  stress,  simple  but 
accurate  expressions  for  the  resonant  frequency  are 
presented.  These  expressions  are  applicable  to  a  wide 
range  of  shell  parameters.  The  results  are  compared 
with  those  of  previous  investigations.  Experimental 
results  are  also  g'ven. 

2166 

Northwestern  U.  Dept,  of  Civil  Engineering,  Evanston,  Ill. 
BUCKLING  OF  A  LONG  CYLINDRICAL,  SHELL 
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CONTAINING  AN  ELASTIC  CORE,  by  G.  Herrmann 
andM.  J.  Forrestal.  [1965]  [ejp.  incl.  diagrs. 
rels.  (AFOSR-65-2483)  (AF  AFOSR-64-100) 

AD  628702  Unclassilied 

Presented  at  AIAA  Sixth  Structures  and  Materials 
Conf. ,  Palm  Springs,  Call!.,  Apr.,  5-7,  1965. 

Also  published  in  AIAA  Jour. ,  v.  3;  1710-1715,  Sept.. 

Tws: - . 

A  long,  thm,  circular  cylindrical  shell  containing  an 
elastic  core,  bonded  to  the  inner  rurface  of  the  shell, 
is  subjected  to  a  uniform  external  hydrostatic  pressure. 
Stability  of  equilibrium  of  the  shell  is  investigated  by 
considering  possible  neighboring  equilibrium  states. 

The  loading  exerted  by  the  elastic  core  on  the  shell  in 
the  deformed  state  is  found  by  solving  an  associated 
boundary  value  problem  of  the  linearized  theory  of 
elasticity  in  the  presence  of  initial  stresses.  An  ex¬ 
pression  for  the  buckling  pressure  of  the  shell  is 
derived,  and  results  are  presented  for  a  wide  range  of 
shell  and  medium  parameters.  (Contractor's  abstract) 

2167 

Northwestern  U.  Dept,  of  Civil  Engineering,  Evanston, 

Ill. 

MOVING  LOAD  ON  A  FLEXIBLY  SUPPORTED 
TIMOSHENKO  BEAM,  by  J.  D.  Auchenbach  and  C.  T. 
Sun,  (1965)  [18|p.  incl.  diagrs.  refs.  (AFOSR-66-0119) 
(AF  AFOSR-64-100)  AD  631160  Unclassified 

Also  published  in  Internat'l.  Jour.  Solids  and 
Structures,  v.  1;.  353-370,  1965. 

A  uniform  beam  of  infinite  length  is  subjected  tn  a 
force  whose  point  of  application  moves  with  constant 
velocity  over  the  beam.  Solutions  are  obtained  that 
are  time  invariant  in  a  coordinate  system  moving  with 
the  load  velocity.  The  supporting  foundation  includes 
damping  effects.  The  influence  of  the  damping 
coefficient  and  the  load  velocity  on  the  beam  response 
IS  studied.  The  limiting  case  of  no  damping  is  included 
and  the  various  resonance  effects  are  clarified. 
(Contractor's  abstract) 

2168 

Northwestern  U.  Dept,  of  Electrical  Engineering, 
Evanston,  Ill. 

CLOSED  FORM  EXPRESSION  FOR  THE  MIL  StfUEb 
FOR  LARGE,  LOW  DENSITY,  DIELECTRIC  SPHERES, 
by  M.  A.  Plonus  and  N.  Inada.  |1965|  |2|p.  incl. 
diagr.;  (AFOSR-65-2340)  (AF  49(638)1377)  AD  627561 

Unclassified 

Also  published  in  Proc.  IEEE,  v.  53-  662-663,  June 

T5B5 — - 

The  Mie  series  for  large  dielectric  spheres  converges 
very  slowly.  However,  when  the  relative  dielectric 
constant  ( of  the  sphere  is  close  to  unity  and  A  is  small. 


the  Mie  series  for  the  backscattering  cross  section  o 
can  be  summed  and  a  closed  form  expression  for  j 
given.  Such  calculations  are  carried  out  for  the  back- 
scattering  cross  section  of  a  low  density  dielectric 
sphere  with  the  restriction  that  f  -  1  =  '  '  ■  1.-  The 

2  f  ’  2  I 

expression  obtained  is  3=  ”  a  —  )  I 

2 

2ka  cos  2ka  -  sin  2ka  ^  2 
2ka 

2169 

Northwestern  U.  Dept,  of  Electrical  Engineei  ing, 
Evanston,  111,, 

EQUIVALENCE  RELATIONS  FOR  ECHO  AREAS  OF 
DIELECTRIC  SOLID  CYLINDERS  AND  CYLINDRICAL 
SHELLS,  byM.  A.  Plonus.  |1965|  |41p.  (AFOSR-65- 
2347)  (AF  49(638)1377)AD  629267  Unclassified 

Also  published  in  Canad.  Jour.  Phys. ,.  v.  43  1682- 
1685,  Sept.  1965. 

All  expression,  valid  at  all  frequencies,  is  derived 
for  the  echo  area  of  a  dielectric  cylindrical  shell  of 
wall  thickness  small  compared  with  the  shell  radius.. 
This  IS  compared  with  expressions,  valid  either  in 
the  physical  optics  region  or  Rayleigh  region,  for 
solid  dielectric  cylinders,  and  various  equivalence 
relations  are  obtained. 

2170 

Northwestern  U.-  jDept.  of  Electrical  Engineering] 
Evanston,  III. 

DISTANCE  MATRIX  OF  A  GRAPH  AND  ITS  REALIZ- 
ABIUTY,  by  S.  L.  Hakim i  and  S.  S.  Yau.  11965] 
[13]p.  incl.  diagrs.:  (AFOSR-65-1007)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-63-9e  and  Army  Research  Office 
(Durham) )  AD  614559  Unclassified 

Alsu  published  in  Quart.  Apjil..  Math.  v..  22-  305- 

317,,  JIin,”1965. 

The  distances  m  a  linear  graph  are  de.scribed  by  a 
distance  matrix  D.  The  realizability  of  a  given  D  by  a 
linear  graph  is  discussed  and  i  iiiditions  uiidei  which 
the  realization  ol  D  is  unique  are  established.  The 
optmiuni  realization  of  D,  i  e, ,  the  realization  of  D 
with  111  1111111  uni  total  length'  ,  is  investigated.  A 
priK’edure  is  given  by  wieh  a  trie  realization  ol  D  can 
be  found,  if  suih  a  realiz,ation  exi.sts.  Finally,,  it  is 
shown  that  a  tiee  realization,  if  it  exists,  is  unique 
and  IS  the  ojitimum  re.ilization  ol  D. 


2171 

Noi  thwesti  1 11  1!  IX'pt.  ol  Eleiliieal  Engineei  mg. 
Evanston  111. 

REALIZATION  OF  THI  IMMlTTANCh  MATUK  IS  OF 
THREE-TEHMINAl  N1TWOHK.S  WITH  TWO  KINDS  OF 
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ELEMENTS,  by  K.  C.  Wang  and  S.  S.  Yau..  [1965] 
(2jp.  incl..  diagr..  (AFOSR-66-C205)  (AF  AFOSR-63-98) 
AO  641250  Unclassified 

Also  published  in  IEEE  Trans.  Circuit  Theory,  v., 
CT-12:  438-439,  Sept.  1965. 

Recently,  Lucal  and  Ozaki  considered  ihe  synthesis  of 
3-terminal  networks  with  2  kinds  of  elements.  Smce 
they  are  concerned  with  the  exact  realization  of  the 
transfer  function  and  the  2  driving-point  functions, 
their  methods  can  be  applied  only  to  very  restricted 
cases..  This  note  presents  a  synthesis  technique  which 
can  realize  a  large  class  of  3-terminal  short-circuit 
admittance  matrices  with  2  kinds  of  elements. 


2)74 

Northwestern  U.  Dept,  of  Electrical  Engineering, 
Evanston,  Ill. 

COT-SET  MATRICES  AND  LINEAR  CODES,  by  S.  L. 
Hakimi  and  H.  Frank.  [1965]  [2!p.  inci.  diagr.  table. 
(aFOSR-66-0208)  (AF  AFOSR-63-98)  AD  624380 

Unclassified 

Also  published  m  IEEE  Trans.  Inform.,  Theory, 

A  method  is  described  for  constructing  a  most 
efficient  code  whose  generating  matrix  is  a  fundamental 
cut  matrix  of  a  graph. 


2172 

Northwestern  U.  Dept,  of  Electrical  Engineering, 
Evanston,  Ill.. 

SYNTHESIS  OF  RLC  TWO-PORT  NETWORKS,  by 
K.  C,  Wang,  and  S.  S.  Yau.  [1965]  [2]p.  incl.  diagrs. 
AFOSR-66-0206)  (AF  AFOSR-63-98)  AD  641263 

Unclassified 


Also  published  in  IEEE  Trans.  Circuit  Theory,  v. 

Recently,  Forte  found  that  the  positive- real  condition 
IS  sufficient  for  the  realizability  of  a  symmetric  matrix 
of  order  2  as  the  immitiance  matrix  of  an  RLC  2-port 
network  if  the  transfer  function  is  realized  within  a 
constant  multiplier..  However,  his  realization  technique 
requires  approximation  method  and  hence  is  quite 
complicated.  In  this  correspondence,  an  alternative 
realization  method  which  does  not  require  any  approxi¬ 
mation  technique  is  discussed. 


2173 

Norlhwe.stern  U.  Dept,  of  Electrical  Engineering, 
Evanston,  Ill. 

PROBABILISTIC  FLOWS  THROUGH  A  COMMUNICA¬ 
TION  NETWORK,  by  H.  Frank  and  S.  L.  Hakiini.; 
|1965|  |2ip.  (AFOSR-66-0207)  (AF  AFOSR-63-98) 

AO  641 248  Unclassified 


2175 

Northwester*-  U.  (Dept,  of  Eloctr.cal  Engineering] 
Es'anston,  111. 

OPTIMUM  DISTRIBUTION  OF  SWITCHU'C  CENTERS 
IN  A  COMMUNICATION  NETWORK  AND  SOME  RE¬ 
LATED  GRAPH  THEORETIC  PROBLEMS,  byS.  L. 
Hakuni.  [1965]  [I5]p.  incl.  diagrs.  table.  (AF06R-66- 
0209)  (AF  AF06R-63-98)  AD  641266  Unclassified 

Also  published  in  Operations  Research,  v.  13:  462- 
475,  May^JuneTseS. 

The  concept  of  a  median  in  a  weighted  graph  is  gener¬ 
alized  to  a  multimedian.  Then,  it  is  shown  that  the 
optimum  distribution  of  p  switching  centers  in  a  com¬ 
munication  network  is  at  a  p-medium  of  the  correspond¬ 
ing  weighted  graph.  The  following  related  problem  in 
highway  networks  is  also  considered:  what  is  a  minimum 
number  of  policemen  that  can  be  distributed  in  a  nigh- 
way  network  so  that  no  one  is  farther  away  from  a 
policeman  than  a  given  distance  D.  This  problem  is 
attacked  by  generating  all  vertex-coverings  (externally 
stable  sets)  of  a  graph  by  means  of  a  Boolean  function 
defined  over  the  vertices  of  a  graph.  Then  this  idea  is 
extended  to  Boolean  functions  that  generate  all  ma.ch- 
ings,  all  factors,  and  all  possible  subgraphs  of  G  with 
given  degrees. 


2176 


ALSO  pul'lishi'd  in  lEtiE  Trans.  Circuit  Theory,  v..  Northwestern  U.  Dent.-  of  Electrical  Engineering, 

CT-H:  417-4!!,  Sept  1965.  Evanston,  111. 


If  tlie  prob.iliility  of  Hie  flow  rale  F^^  between  vertices 

V|  and  Vj  IS  giv"n  by,  e. g  F^^  z  Pr|minlA|(|  .z] 

ran  be  completed,  where  lAj^l  is  the  value  of  cut-set 

A|^  obtained  by  adding  the  c..pacities  of  branches  in 

A|^.,  It  IS  shown  that  the  above  probability  can  be  calcu 

l.ited  from  F(z)  '  f(a,,  a  ....  ...  a  )' 

z  ^2  '  M 

daj,.  d.i2....  da,. 


AUTONOMOUS  CLOCKS  IN  SEQUENTIAL  .MACHINES, 
byS.  S.  Yau.  [1965]  [ejp.  incl.  diagrs.  (AFC16R-65- 
2349)  (AF  AFOSR-65-98)  AD  629851  Unclassified 

Also  published  in  IEEE  Trans.  Electron,  Comput, , 

V.  EC- 14:  467-T72,  June  1965. 

A  necessary  and  sufficient  condition  for  the  existence 
of  an  autonomous  clock  in  a  sequential  machine  M  is 
found  to  be  the  existence  of  a  nontrivial  input- 
independent  partition  on  the  set  of  internal  states  of  M, 
no  matter  whether  M  is  completely  specified  or 
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incompletely  specified.  Two  different  techniques  are 
given  fo'  generating  the  smallest  input- independent 
partition  vl ,  from  which  all  other  input- independent 
partitions  can  be  obtained.  One  is  suitable  for  a 
sequential  machine  whose  state  behavior  is  specified 
m  the  form  of  a  flow  table,  while  the  other  is  convenient 
for  a  sequential  machine  whose  state  behavior  i.s 
specified  111  the  form  of  a  connection  matrix.  Both 
techniques  are  efficient,  and  give  all  possible  assign¬ 
ments  to  the  redundant  conditions  of  an  incompletely 
specified  sequential  machine  to  reach  the  same  nontrival 
input- independent  partition,  and  hence  the  same 
autonomous  clock..  (Contractor's  abstract) 


2m 

Northwestern  U.  (Dept,  of  Mathematics)  Evanston,  III. 

A  GEOMETRIC  PROOF  OF  THE  LEBESQUE  DIFFER¬ 
ENTIATION  THEOREM,  by  D.  Austin.  [1965j  (2ip. 

[AF  AFOSR-  62-  350 1  Unc  Ussif led 

Published  in  Proc.  Amer.  Math.  See.,,  v.  16:  220-221, 
Apr.  Id65, 

An  elementary  proof  is  given  of  the  theorem  that  a 
function  of  bounded  variation  h*s  finite  derivative  a.  c. 
The  arguments  are  mainly  geometric. 

2178 

Northwestern  U.  [Dept,  of  Mathematics!  Evanston,  HI. 

COMPACTIFICATION  OF  HOMOGENEOUS  SPACES,  1, 
by  R.  Hermann.  [1965]  (24 |p.,  incl.  refs. 

[AF  AFOSR- 64- 51 2)  Unclassified 

Published  in  Jour.;  Math,  and  Mech. ,  v  14:  655-678, 
July  1965." 

Tne  beginning  sections  of  this  pap“r  are  devoted  to 
proving  the  foliowmg  fact  which  is,  according  to  the 
author,  a  main  theorem  of  the  paper.,  A  compact  mani¬ 
fold  of  negative  Euler  characteris'ics  can  have  no  Lie 
group  transitively  on  it.-  More  precisely,  the  author 
proves  that  if  G  H  is  a  compr  et  homogeneous  space 
with  non- zero  Euler  characteristic,  acted  on  effectively 
by  a  connected  Lie  group  C,  then  G  is  a  semi-simp'e 
group  with  trivial  center  an^  a  maximal  conipacl  sub¬ 
group  K  of  G  acts  transitively  on  G  H;  in  particular,  the 
Euler  characteristic  of  G  H  is  positive  and,  as  a  homo¬ 
geneous  space  of  the  compact  group  K,  G  H  is  an  object 
whose  structure  is  well  known.  Moreover,  it  is  shown 
that  a  subgroup  conjugate  to  K  contains  the  part  .\N  of 
the  Iwasawa  decomposition  G  -  KAN  of  G,  where  A  is 
ail  abelian  group  and  N  is  a  nilpotent  group.  (Math.  Rev. 
abstract) 


2179 

Northwestern  U.  (Dept.,  of  Mathematics)  Evanston,  Ill., 

VANISHING  THEOREMS  FOR  HOMOLOGY  OF  SUB¬ 
MANIFOLDS,  by  R.  Hermann.  (1965)  (5)p. 


[AF  AFOSR-64-512j  Unclassified 

Published  u!  Jour.  Math,  and  Mech.,  v.  14:  479-483, 
May  1965. 

Let  M  be  a  manifold  carrying  an  affine  connection, 
and  f  a  (real  valued)  function  defined  on  a  neighborhood 
of  a  submanifold  N.  The  autlior  proves  an  equality, 
at  a  point  which  is  critical  for  li  N  but  not  for  f  itself; 
between  the  Hessian  form  of  f  i  N  and  the  difference  of 
the  second  fundamental  form  c.f  N  and  of  the  level 
hypersurlace  of  f..  Using  .Vloroe  theoiy,  2  typical 
applicatiun/>  are  given,  (  1  In  a  Riemanman  manifold 
M.,  the  Betti  numbers  (for  dimensions  above  1)  are 
zero  for  a  hypersurlace  N  admitting  uniformly  strongly 
convex  funetiors  1,  (2)  m  .i  complex  manifold  M  with 
affine  connection,  the  Betti  numbers  of  an  n-dimensiomil 
submanifold  N  vanish  fer  dimensions  greater  tnan  n-  j, 
if  at  least  2j  of  the  eiger  values  of  the  Levi  form  are 
non-negative.  (Math.  Lev.  abstract) 


2180 

Northwestern  U.  Dept,  of  jMeiallurgyJ  aid  Materials 
Science,  Ev-anslon.  111. 

THE  INFLUENCE  OK  POINT  DEFECTS  UPON  THE 
COMPRESSIVE  STRENGTH  OF  Ni-Al,  by  E.  P. 
Uaiitenschlager,  D.  A.  Kiewit,  and  J..  0.  Bnttain. 

[1965)  (ejp.  incl.  illus.  dwgrs.  tables,  refc.  (AFOSR- 
65-1995;  (Sponsorcsl  jointly  by  Advanced  Research 
Projects  Agency;  and  Air  Force  Office  of  Scientific 
Research  under  AF  49(038)436)  AD  626869 

Unclassified 

Also  published  ill  Trans,  .\Ietall.  Sot  .  AIMF.,  v,  233: 
T29'ri'355r,rufy'  1965. 

Compri  ssioh  tests  were  run  iii  the  tcmpriatuie  range 
of  700'  to  OOO'C  on  /)’  phase  NiAl  ir.lermetallic  alloys 
of  several  gram  sizes,.  At  these  temperatures  the 
minimum  strengths  were  I'hsci  vcd  at  the  sloirhiomelnr 
Composition.  While  .Significant  increases  in  strength 
occurred  in  both  the  low -nickel  (vacancy)  and  high- nickel 
(sub.stitutional)  region.s,  tii  "  highest  strengths  were 
found  in  the  high- nickel  region.  During  deformation 
serrated  flow  was  simctimes  observed  in  the  low- mete  1 
alloys.  Alter  deforniation  transgranular  cracking  and 
deformation  striations  were  observed  in  all  eompositioms 
tested. 

2181 

Northwestern  U.,  (Dept.-  of  Metallurgy  and  Materials 
Science!  Evanston,  Ill. 

GRAIN  BOUNDARY  SLIDIivG  IN  ZINC  BICRYSTALS, 
by  N.  R.  Adsit  and  J.  O.  Brittain.  (1965((5)p,  incl. 

Illus.  diagrs.  table,  refs.  (AFOSR-65-0768) 

(AF  49(638)780)  AD  616045  Unclassified 

Also  published  in  Trans.  Metall.  Soc.  AIME,  v.  233: 
305:i59rT'‘‘^."l965. 

A  number  of  zinc  biei  yslul  specimens  with  the  gram 
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boundary  loaded  in  simple  shear  were  plastically 
deformed  in  creep  in  a  vacuum  at  200''C  and  under  an 
argon  atmosphere  at  SSCC.  The  results  mdicated 
that  the  amount  of  gram  boundary  sliding  at  a  given 
time  was  controlled  by  the  slip  in  the  grains  and  was 
proportional  to  the  resolved  shear  stress  on  the  slip 
plane.  Curves  of  gram  boundary  sliding  vs  time  were 
found  to  be  cyclic  with  no  regular  periodicity. 


2182 

Northwestern  U.,  (Dept,  of  Metallurgy]  and  Materials 
Science,  Evanston,  Ill 

LOW  TEMPERATURE  CREEP  DEFORMATION  OF 
CRYSTAI.5  PARTICULARLY  PHENOMENA  AT  LIQUID 
HELIUM  TEMPERATURES,  by  J..  Weertman.  Final 
rept.  Mar.  1,  1960  -  Mar.  1,  1965.  June  1,  1965,  9p. 
(AFOSR-65-1484)  (AF  49(638)1041)  AD  620337 

Unclassified 

Creep  behavior  of  cadmium  and  mercury  were  mvesti- 
gated  in  the  liquid  helium  temperature  range  with 
emphasis  on  the  possible  mechanisms  of  creep.  Creep 
was  found  to  be  temperature  dependent  at  all  te.r”'  ra- 
tures  of  investigation  down  to  1.75“K,  and  impurities 
in  the  metals  had  no  noticeable  effects.  Activation 
energies  were  determined  in  the  range  1. 75-30'K  and 
activation  volume  measurements  were  carried  out. 

Creep  behavior  in  the  liquid  temperature  range  was 
found  to  di'^er  little  from  the  usual  low  temperature 
creep  at  higher  temperatures.  At  liquid  helium  tempera¬ 
tures,  however,  creep  did  not  follow  low  temperature 
theories,  but  correction  could  be  made  by  Alefeld's 
new  rate  equation  for  processes  at  low  temperatures. 
Quantum  tunneling  effects  on  creep  were  found  to  be 
unimportant  at  temperatures  above  0. 04"'K. 


2183 

Northwestern  U.,  (Dept,  of  Metallurgy  and  Materials 
Science)  Evanston,  Ill, 

OPTICAL-ABSORPTION  COEFFICIENTS  OF  VANA¬ 
DIUM  PENTOXIDE  SINGLE  CRYSTALS,  by  N.  Kenny,, 
C..  r..  ICinnewurf,  and  D.  H.  Whitmore.  (1965)  (l)p. 
(Ar  AFOSR-64-6351  Unclassified 

»  Presented  at  meeting  of  the  Amer.  Pliys.  Soc.  ,■ 

Columbia  U. ,  New  York,  June  23-25,  1965, 


Published  in  Dull.  Amer.  Phys.  Soc.,  Senes  II, 
v.’l'Cr^OS,  June  23,  1965. 

The  optical-absorption  coefficients  of  orthorhombic 
single  crystals  were  evaluated,  using  incident 
poUtrized  light  over  the  wavelength  range  0,47-1.8p,- 
and  in  unpolariv.cd  light  from  1 . 5  to  7.  5  p.  The 
inl>  insic  absorption  edges  were  found  to  have  an  ex¬ 
ponential  dependence  on  photon  energy.  Fundamental 
absorption  was  observed  at  incident  photon  energies 
of  2. 15,  2.  22,  and  2. 17  ev  for  E  a,  E  b  and  L  t,. 
respectively.  Some  evidence  for  a  direct  forbidden 
tiansilion  meciianism  with  bandgaps  of  2,  36  and  2,34 
ev  w.is  observed  for  E  a  and  E  c,,  respectively.  A 


double  absorption  peak  was  observed  for  the  polariza¬ 
tion  E  a;  the  major  peak  occurs  at  1.00  pand  the 
minor  peak  at  0. 83  p .  Since  this  peak  is  completely 
missing  in  the  absorption  spectra  when  E  b  and  E  "c, 
the  mechanism  associated  with  the  absorption  peak  for 
E  a  must  itself  be  optically  anisotropic.  This  double 
peak  is  associated  with  nonstoichiometric  defects  that 
act  as  donors. 


2184 

Northwestern  U.  (Dept,  of  Physics]  Evanston,  Ill. 

THE  MEASUREMENT  OF  VISCOSITIES  OF  GASES  AT 
PRESSURES  UP  TO  1000  ATM,  by  G.  Thodos.  Final 
rept  Sept.  1,  1962  -  Jan.  31,  1965.  Apr.  30,  1965, 
(AFOSR-65-1240)  (AF  AFOSR-63-45) 

Unclassified 

Viscosity  measurements  were  made  for  nitrogen  and 
the  inert  gases,  helium,  neon,  argon,  krypton,  and 
xenon  in  their  gaseous  state  for  pre.ssures  up  to  10,  000 
psia  and  temperatures  of  50,  100,  150,  and  200°C. 
Viscosity  measurements  were  also  made  at  the  same 
temperatures  on  the  binary  systems  methane- 
tetrafluoromethane  up  to  6000  psia  and  methane- 
carbon  dioxide  up  to  iO,  OOO  psia.  Pure  substances 
not  possessing  e.xcessive  quantum  deviations  show  a 
unique  relationship  when  the  residual  viscosity, 
normalized  with  the  viscosity  parameter,  is  related 
to  the  reduced  density.  Substances  possessing  signifi¬ 
cant  quantum  deviations  do  not  exhibit  any  unique 
behavior  but  show  temperature  dependence. 


2185 

Northwestern  U.  Gas  Dynamics  Lab. ,  Evanston,  Ill. 

AN  EXPERIMENTAL  DETERMINATION  OF  THE 
THERMAL  AND  ELECTRICAL  CONDUCTIVITY  OF 
ATMOSPHERIC  ARGON  PLASMA,  by  C.  F.  Knopp. 

Jan.  1965.  202p.  incl.  illus,  dlagrs,,  tables,  refs. 

(Rept.  no.  B-1-65)  (AFOSR-65-1338)  (AF  49(638)879) 

AD  621213  Unclassified 

A  wall  stabilized  arc  was  u.s  to  produce  an  equilibrium, 
cylindrically  symmetric,  a:  >  plasma  column.  It 
was  demonstrated  that  axial  mperature  gradients 
are  negligible  over  a  sigfifn'.uit  length  of  the  plasma 
column,  thus  verifying  thv  assumption  that,  at  low  flow 
rates,  convective  heat  losses  are  not  important  for 
this  type  of  device.  A  technique  was  developed  to 
determine  the  electrical  conductivity  of  argon  as  a 
function  of  temperature  from  the  arc  cur.’ents,  voltage 
gradients,  and  the  measured  temperature  profiles  in 
the  temperature  range  8,  5C00''K  to  12,  OOO’K.  Using 
measured  temperature  profiles,  calculated  radiated 
power,  and  exjiennienlally  verified  electrical  conduc¬ 
tivity.,  the  thermal  conductivity  of  aigon  was  determined 
for  the  .s.inie  temperature  rang.'  ihe  data  were  in 
good  .igreenuiit  witli  predicted  results. 


i 
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2186 

Northwestern  U.  Gas  Dynamics  Lab. ,  Evanston,  III. 

MICROWAVE  DETERMINATION  OF  ANISOTROPIC 
PLASMA  ELECTRON  DENSITY  PROFILES,  by  R.  C. 
Warder,  Jr.  and  D.  L.  Hector.  Aug.  1965,  143p.  incl.. 
diagrs.  tables.  (Rept.  no.  B-3-6S)  (AFOSR'65-22I3) 
(AF  AFOSR-63-329)  AD  627267  Unclassified 

A  method  for  the  determination  of  the  spafal  electron 
density  distribution  in  plasmas  subjected  to  external 
magnetic  fields  is  presented.  The  method  iniolves  the 
measurement  of  the  Faraday  rotation  angle  as  a  func¬ 
tion  of  the  external  magnetic  field  strength.  Results 
of  calculations  of  normalized  Faraday  rotation  .ingle 
versus  normalized  electron  cyclotron  frequency  for 
various  assumed  electron  density  distributions  .ire 
given.  (Contractor's  abstract) 


2187 

Northwestern  U,.  Gas  Dynamics  Lab. ,  Evanston,  Ill. 

MICROWAVE  DIAGNOSTICS  OF  ARC-HEATED  NITRO¬ 
GEN  AND  AIR  PLASMAS,  byH.  M.  Waller.  Aug.  1965, 
43p.  incl,  illus.  diagrs.  refs.  (Rept.  no.  6-2-65) 
(AFOSR-66-0363)  (AF  AFOSR-63-329)  AD  628918 

Unclassified 

Electrical  properties  of  arc-heated  nitrogen  and 
simulated  air  plasma  flows  were  studied  using  micro- 
wave  diagnostic  techniques.  The  plasmas  were  pro¬ 
duced  by  running  nitrogen  through  a  commercial  plasma 
jet  with  a  supersonic  nozzle  attached  downstream. 

Oxygen  is  mixed  with  the  nitrogen  plasma  just  upstream 
of  the  throat  of  the  supersonic  nozzle  in  order  to  pro¬ 
duce  the  simulated  air  plasma.  Electron  densities  and 
collision  frequencies  were  deter.mined  from  measure¬ 
ments  of  the  phase  shift  and  attenuation  of  E-band 
microwaves  transmitted  through  the  plasma.  The 
microwave  frequencies  used  were  76. 9  and  82. 4  kMc 
and  for  both  air  and  nitrogen  plasmas  the  following 
properties  were  determined;  electron  density,  at'enua- 
tlon  constant,  and  collision  frequency.  These  properties 
are  presented  as  functions  of  a  measure  of  the 

electrical  power  input  to  the  plasma,  which  ranged  up 
to  36  lew.  The  experimental  results  are  compared  with 
available  theoretical  predictions  and  qualitative  agree¬ 
ment  is  found. 

2188 

Northwestern  U.  [Gas  Dynamics  Lab,  |  Evanston,  Ill.- 

THERMOPHYSICAL  PROPERTIES  OF  PLASMAS 
(Abstract),  by  D.  P.-  Aeschliman,  D.  A.  Freiwald  and 
others.  [19651  |2lp.  (Bound  with  AFOSR  65-1266; 

AD  622527J(AF  AFOSR- ^3- 329)  Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
Calif.,  Apr,  29-30,  1965. 

A  study  to  determine  the  inermophysical  properties  of 


argon;  air  and  nitrogen  plasmas  is  being  pursued 
along  2  lines,  namely,  (1)  the  experimental  me.isure- 
ment  of  magnetoplasmas,  and  (2)  the  analytical  predic¬ 
tion  of  plasma  flows,  using  a  system  to  outam  simul¬ 
taneous  photographs  m  perpendicular  directions  of  seed 
particles  in  the  laminar-flow  arc.  from  which  the 
velocity  profile  and  the  velocity  gradient  may  be  found. 
Also  under  construction  is  a  pressure-drop  measuring 
system.  If  the  velocity  and  pressure  gradients  are 
known,  the  viscosity  can  be  determined.  Preliminary 
investigations  of  plasnioid- shock  wave  interactions  are 
underway  comparing  results  obtained  through  head-on 
and  transverse  interactions  between  i  shock  wave 
generated  in  an  EM  shock  tube  and  a  plasmoid  in  argon, 
air  and  nitrogen.  Doppler  shift  and  microwave 
interferometer  systems  are  bemg  developed  to  investi¬ 
gate  an  apparent  precursor  effect  ahead  of  the  plasmoid. 
A  spectrographic  analysis  of  the  plasmoids  and  the 
interactions  is  also  being  considered. 


2189 

Northwestern  U.  Information-Processing  and  Control 
Systems  Lab. ,;  Evanston,  Ill. 

DELTA  MODULATION  IN  FEEDhACK  CONTROL 
SYSTEMS,  byG.  J.  MuiphyandG.  Shuraym.  [1965] 
[4]p.  incl.  diagrs,  (AFOSR- 65- 2348)  (AF  AFOSR- 63- 
270)  AD  629664  Unclassified 

Presented  at  Nat '1.  Electronics  Conf. ,  Chicago,  Ill 
Oct.  25-27,  1965. 

Also  published  in  Proc.  Nat'l.;  Electronics  Conf. 

V,  21:^  609-612,  1965. 

The  purpose  of  tins  paper  is  to  demonstrate  that 
techniques  that  have  previously  been  used  for  the 
analysis  and  the  design  of  feedback  control  systems 
can  be  employed  successfully  also  m  the  analysis  and 
the  design  of  delta-modulation  data-transmission 
systems.  It  was  shown  that  delta- modulation  data- 
transmission  system  is  equivalent  to  a  single-loop 
sampled-data  relay  control  system  in  the  absence  of 
disturbances.  The  model  of  such  a  system  is  shown. 

In  addition,  it  was  stated  that  systems  of  this  kind  can 
not,  in  general,  be  made  stable  in  the  sense  of  Liapunov 
merely  by  appropriate  choice  of  G(s)  and  H  (s),  and 
that,  tor  such  a  system  to  be  asymptotically  stable  in 
the  sense  of  Lagrange,  in  tlie  absence  of  an  input  signal, 
it  is  necessary  and  sufficient  that  all  of  the  poles  of 
•sG  (s)H  (s)  have  negativ  'eal  parts. 


2190 

Northwestern  U,  Information-Processing  and  Control 
Systems  Lab.,  Evanston,  Ill. 

THE  USE  OF  LUR'E  FORMS  TO  ESTABLISH  A 
SUFFICIENT  CONDITION  FOR  STABILITY  OF  A  CLASS 
OF  DISCRETE  FEEDBACK  SYSTEMS  WITH  PARALLEL 
NONLINEAR  ELEMENTS,  by  G.  J.  Murphy  and  S.  H.  Wu 
[1965]  [9[p.  incl.  diagr.  refs.  (AFOSR- 65- 2429) 

(AF  AFOSR- 63- 270)  AD  627944  Unclassified 
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Also  published  in  Proc.  1965  Joint  Automatic 
'(^mpotor  Coni. ,  Session  J5:  755-763,  1965. 

A  lur’e  form  of  Liapunov  function  is  used  to  establish 
a  sufficient  conddion  for  stability  of  a  class  of  dis¬ 
crete  Icedback  systems  with  parallel  nonR.near  ele¬ 
ments. 

2191 

Notre  Dame  U.  Dept.,  of  Chemistry,  Indiana. 

CONFORMATIONAL  ANALYSIS  IN  MOBILE  CYCLO¬ 
HEXANE  SYSTE.MS,  byE.  L.  Eliel.  (1965)  [lib. 


incl.  diagrs.  table,  refs.  (AF06R'65-2389)  (%)onsored 
joiiitly  by  Air  Force  Office  of  Scientilic  Research 
under  {AF  AFOSR-65-772J,  Army  Research  Office 
(Durh^l,  National  Science  Foundatio.i,  and 
Petroleum  Research  Fund)  AO  628454  Unclassified 

Also  published  in  Angew.  Chem.,  v,  4  761-774,1965. 

By  'conformational  analysis'  is  meant  the  analysis  of 
the  physical  and  chemical  properties  of  a  compound 
m  terms  of  its  preferred  'conformation',  i.  e.  rota¬ 
tional  arrangcmeiits  about  single  bonds.  T.'tis 
particular  review  deals  with  cyclohexanoid  compounds 
capable  of  existing  in  2  or  more  stable  conformations. 
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Ohio  State  U.  Dept,  of  Chemistry,  Columbus. 


REACTIONS  OF  1,  4-DICHLORO-l-BUTENES  WITH 
MAGNESIUM,  A  NEW  CYCLOBUTENE  SYNTHESIS, 
by  M,  S.  Newman  and  G.  Kaugars.  [1965]  [4]p.  Incl. 
dllgrs.  tables,  refs.  (AFOSR-6S-0319)  (AF  AFOSR- 
64-569)  AD  629838  Unclassified 


Ai'ao  published  In  Jour.  Org.  Chem.,  v.  30;  3295- 


The  reactions  of  trans-1,  4-dichloro- 1-phenyl- 1- 
butcne  (I)  and  cis-1,  4-dlchloro-l,  2-diphenyl-l- 
butene  (D)  with  magnesium  In  ether  afford  1-phenyl- 
cyclobutene  (m)  and  1,  2-diphenylcyclobutene  (Vni) 
in  5-46  and  90%  yields,  respectively.  A  study  of  the 
reaction  products  from  I  indicates  that  the  reaction  of 
I  to  form  the  vinyl  Grlgnard  reagent  is  more  rapid  than 
that  to  form  primary  Grlgnard  reagent.  Evidence  that 
vinyl  Grlgnard  reagents  do  not  maintain  stereochemical 
identity  is  presented. 


2193 


Ohio  State  U.  Dept,  of  Chemistry,  Columbus. 

THE  SOLVENT  EFFECT  IN  THE  REACTION  OF 
BENZALDSS-OXYBENZOIN  WITH  PHOSPHORUS 
PENTACHLORIDE,  by  M.  S.  Newman  and  G.  Kaugars. 
[1965]  [4lp.  Injl.  diagrs.  refs.  (AFOSR.  66-0320) 

(AF  AFCSR-64-569)  AD  629837  Unclassified 


cyclobutanol  may  be  considered  to  be  analogous  to  the 
formation  of  cyclobutanols  from  the  irradiation  of 
aliphatic  ketones  containing  y-hydrogens.  The  isola¬ 
tion  of  both  compounds  adds  strong  support  for  Yang's 
stepwise  mechanism. 


2195 

Ohio  State  U.  Dept,  of  Chemistry,  Columbus. 

PHOTOLYTIC  DESULPHURIZATION  OF  DIBENZOYL- 
STILBENE  EPISULPHIDE,  by  A.  Padwa  and  D. 
Crumrine.  [1965]  [2]p.  incl.  diagrs.  refs.  (AFC.SR- 
66-0297)  (AF  AFOSR-65-820)  AD  629834 

Unclassified 

Also  published  in  Chem.  Commun. ,  No.  21;  506-507, 

1965:  ■ 

A  description  is  given  of  the  photo- extrusion  of  sulphur 
from  dlbenzoylstilbcne  episulphide  (I)  by  ultraviolet 
light  filtered  through  Pyrex  glass.  Irradiation  of  (I) 
afforded  a  mixture  of  cis-and  trans-dibenzoylstilbenc 
(H  and  HI)  in  high  yield.  The  photodesulphurization 
is  markedly  stereospecific.  Consideration  of  the 
isomeric  distribution  of  the  olefin  obtained  in  a  number 
of  photolyses  and  the  irradiation  time  demonstrated  at 
least  90%  stereo-selective  removal  of  sulphur  from  (1) 
to  give  (in).  The  loss  of  sulphur  from  the  episulphide 
upon  photolysis  is  most  simply  e:q>lalned  by  assuming 
a  cleavage  of  the  C(o()-S  bond  of  the  3-membered  ring 
followed  by  loss  of  atomic  sulphur. 


Also  published  in  Jour.  Org.  Chem.  v.  30;  3105-3108, 

S^i:  196^ - 

Reaction  of  benzaldesoxybenzoin  (I)  with  phosphorus 
pentachloride  in  methylene  chloride  led  to  a  mixture 
of  products  from  whichl-chloro-2,  3-diphenylindene 
(V)  was  obtained  In  30%  yield.  In  a  similar  reactiem  in 
carbon  tetrachloride  a  different  mixture  of  products 
was  obtained  from  which  3,  3-dichloro-l,  3-triphenyl- 
propene  (Vn)  was  isolated  in  47%  yield.  These  results 
are  discussed  in  the  light  of  the  fact  that  phosphorus 
pentachloride  is  monomeric  in  methylene  chloride  and 
dimeric  in  carbon  tetrachloride. 


2194 

Ohio  State  U.  Dept,  of  Chemistry,  Columbus. 

PHOTOCHEMICAL  TRANSFORMATIONS  OF  A  ft ,  y- 
EPOXY  KETONE,  by  A.  Padwa.  [1965]  [3]p.  Incl. 
diagrs.  refs.  (AFOSR-86-0296)  (AF  AFOSR-65-820) 
AD  629833  Unclassified 


Ohio  State  U.  Dept,  of  Chemislry,  Columbus, 

THE  PHOTOCHEMICAL  DECOMPOSITION  OF  a- 
DIAZOACETOPHENONE  IN  HYDROXYLIC  SOLVENTS, 
by  A.  Padwa  and  R.  Layton.  [1965]  [4]p.  incl.  table. 
(AFOSR- 66- 0298)  (AF  AFOSR-65-820)  AD  629835 

Unclassified 

Also  published  in  Tetrahedron  Ltrs. ,  v.  26:  2167-2170, 

1965: - 

The  photolysis  of  a-diazoacetophenone  in  hydroxylic 
solvents  gave  esters  of  phenylacetic  acid  and  aceto¬ 
phenone.  It  was  possible  to  generate  the  triplet  keto 
carbene  by  selectively  activating  Michler's  ketone  in 
the  presence  of  or-di.'ixoacetophenone  by  using  a  uranium 
glass  filter.  The  sensitized  photochemical  decomposi¬ 
tion  in  iso-propyl  alcohol  produced  a  species  showing 
little  tendency  to  undergo  the  Wolff  rearrangement. 
These  results  suggest  that  the  singlet  keto  carbene  is 
the  precursor  of  the  rearranged  ketone. 


Also  published  in  Jour.  Chem.  Soc. ,  v.  87:  4205-4207, 

Sept.  10,  rsesr 

The  light-induced  8-y  epoxy  ketone  rearrangement  of 
trans-1,  4-d4>henyl-3,  4-epoxy-butan-I-one  to 
dlbenzoylethane  has  been  studied.  In  addition  to 
dibenzoylethane,  1-hydroxy-l,  2-diphenyl-3,  4-epoxy 
cyclobutane  was  formed.  The  formation  of  the  epoxy 


2197 

Ohio  State  U.  [Research  Foundation]  Behaviosal  Sciences 
Lab. ,  Columbus. 

LABORATORY  SIMULATION  OP  A  POUCE  COJkfMUNl- 
CATION  SYSTEM  UNDER  STRESS,  by  T.  E.  Drabek. 
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1965,  Slip.  incl.  diagrs.  tables,  refs.  (AFOSR-G5- 
1714)  (AF  AFOSR-65-572)  AD  621192  UncUisslfled 

A  laboratory  simulate  of  the  communication  system  of 
a  metropolitan  police  organization  was  constructed  to 
(1)  analyze  organizational  stress,  (2)  explore  the  utility 
of  realistic  simulation  as  a  technique  for  the  analysis 
of  complex  organizations,  and  (3)  test  selected  aspects 
of  the  theoretical  framework  by  subjecting  the  con¬ 
structed  simulate  to  stress.  The  simulate  Involved  4 
police  officers  and  26  simulators.  It  was  found  that  the 
simulate  behaved  exactly  as  its  real  counterpart.  The 
central  hypothesis  of  the  framework  was  supported, 
i.  e. ,  if  there  is  organizational  stress,  then  there  will 
be  change  in  organizational  performance  structure. 


2196 

Oino  State  U.  Research  Foundation.  Dept,  of 

Aeronautical  and  Astronautical  Engineering,  Columbus. 

FORMATION  OF  DETONATION  WAVES  IN  FLOWING 
COMBUSTIBLE  GASEOUS  MIXTURES,  by  L.  E. 
Bollinger,  G.  C.  Smith  and  others.  Final  rept.  Dec. 

1,  1962-  Jan.  31,  1965.  Apr.  22,  1965,  7p.  (Rept,  no. 
1574)  (AFOSR-65-1051)  (AF  AFOSR-63-203) 

AD  618200  Unclassified 

Detonation  induction  distances  were  measured  in  hydro¬ 
gen-oxygen  and  methane- oxygen  mixtures  flowing  at 
various  velocities  through  a  9  stainless  steel  tube, 

9  mm  inside  diam.  The  linear  flow  velocities  of  the 
gas  mixture  ranged  from  0-100  m/sec  in  hydrogen- 
oxygen  mixtures.  Some  experiments  were  conducted 
at  5  atm  initial  pressure.  Experiments  with  methane- 
oxygen  mixtur  es  were  carried  out  at  1  atm  only;  the 
initial  velocities  of  these  mixtures  ranged  from  0-30 
m/sec.  It  was  found  that  the  formation  of  detonation 
waves  in  flowing  combustible  gaseous  mixtures  is 
dependent  upon  the  initial  pressure  and  the  intensity  of 
turbulence  present  in  the  gases.  As  the  initial  pressure 
is  raised,  the  effect  of  turbulence  becomes  less  pro¬ 
nounced.  Higher  turbulence  levels  cause  an  effective 
decrease  in  the  quenching  diam  as  indicated  in  these 
experiments.  Higher  flow  rates  for  a  methane-oxygen 
mixture  {50%  fuel)  insure  positive  ignition  and  positive 
measurement  cf  flame  propagation  rates. 


2199 

Ohio  State  U.  [Research  Foundation]  Dept,  of  Aeronautical 
and  Astronautical  Engineering,  Columbus. 

DETONABIUTY  OF  COMBUSTABLE  MIXTURES,  by 
L.  E.  Bollinger,  [1965]  33p.  incl.  refs.  (AFOSR-66- 
0342)  (AF  AFOSR-65-203)  AD  630641  Unclassified 

Presented  at  the  Fifth  Annual  National  Conf.  on 
Environmental  Effects  on  Aircraft  and  Prqpulslon 
Systems,  Princeton,  N.  J. ,  Sept.  20-22,  1965. 

A  limited  review  is  given  of  experimental  and  theoretical 
research  on  the  formation  of  detonation  waves  in  com¬ 
bustible  gaseous  mixtures.  The  initiation,  propagation, 
and  transition  problems  were  studied  in  some  detail. 


2200 

Ohio  State  U.  [Research  Foundation.  Dept,  of  Physics 
and  Astronomy]  Columbus. 

RESEARCH  ON  ROTATING  R-F  FIELD  PLASMA 
(Abstract),  by  M.  L.  Pool  [1965]  [l]p.  (Bound  with 
AFOSR-65-1266;  AD  622527  (AF  AFOSR-65-202j 

Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
Calif.,  Apr.  29-30,  1965, 

Hydrogen  and  deuterium  gases  in  a  magnetic  bottle 
30  in.  long  have  been  excited  by  revolving  magnetic 
and  rotating  electric  fields  produced  by  a  2-pha8e  6-kw 
oscillator  operated  at  the  ion  cyclotron  frequency  of 
4.  2  mc/sec.  The  2-phase  system  put  a  rotation  quasi¬ 
current  through  the  center  of  the  plasma  region.  When 
the  system  is  operated  at  the  cyclotron  frequency,  the 
ions  walk  toward  the  center  of  the  plasma.  A  30  - 
joule  ruby  laser  beam  was  pulsed  through  the  central 
region  in  order  to  produce  Thomson  scattering.  Inter¬ 
ference  filters  were  used  instead  of  a  monochrometer. 
At  14  M  an  electron  density  of  10^  3  cm*^  was  measured 
in  the  central  plasma  region  by  the  laser  technique.  A 
cooled  solid  state  silicon  detector  in  conjunction  with  a 
200- channel  pulse  height  analyzer  was  used  to  estimate 
the  energy  of  the  electrons  emerging  from  the  ends  of 
the  magnetic  bottle.  The  shielding  of  the  potential  by 
the  exciting  quasi-current  producing  coils  has  offered 
considerable  difficulties.  It  is  proposed  that  this 
problem  can  best  be  solved  by  using  a  system  of  ferrite 
type  magnets. 


2201 

Ohio  State  U.  [Research  Foundation,  Dept,  of  Physics 
and  Astronomy]  Columbus. 

THOMSON  SCATTERING  OF  LASER  UGHT  FROM  A 
PLASMA  (Abstract)  D.  R.  Sigman,  J.  F.  Holt,  and 
M,  L.  Pool.  [1965]  [l]p.  [AF  AFOSR- 65- 202] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys,  Soc. ,  New 
York,  Nov.  4-7,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n, 

V.  10:  226,  Feb.  25,  1965. 

Electron  densities  in  a  4-mc/sec  ion-cyclotron 
resonance  heated  plasma  contained  in  a  magnetic- 
mirror  system  have  been  determined  by  measuring 
the  90°  Thomson  scattering  from  a  20-J  pulsed  ruby- 
laser  beam,  The  measurements  were  localised  to  a 
1-cm^  volume  at  the  geometrical  center  of  the  plasma 
bottle.  Densities  as  low  as  10^®  cm"®  could  be 
measured.  These  measurements  were  made  possible 
by  the  use  of  low- noise  electronics.  In  addition,  stray 
scattered  laser  light  entering  the  light- detection  system 
from  the  walls  and  windows  of  the  plasma  bottle  was 
minimized.  Calibration  of  the  system  was  mgde  by 
measuring  the  Rayleigh  scattering  from  air  at  several 
pressures.  The'Raylelgh  scattering  was  linear  with 
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pressure;  and,  for  equal  gas  pressures,  the  ratio  of  the 
Rayleigh  scattering  for  air  to  that  of  hydrogen  satisfied 
the  index  of  refraction  relationship.  The  Thomson 
scattering  from  the  hydrogen  plasma  was  found  to  be 
linear  with  the  power  input  into  the  4- me  sec  oscillator. 
The  maxunum  power  used  was  6  kw. 


2202 

Ohio  State  U.  [Research  Foundation.  Dept,  of  Physics 
and  Astronomy]  Columbus., 

TWO-PHASE  RADIOFREQUENCY  HEATING  OF  A 
PLASMA  CONFINED  IN  A  MAGNETIC-MIRROR 
SYSTEM  (Abstract),  by  E.  E.  Hagenlocker,  J.  F  Holt 
and  others..  [1965]  [lip.  [AF  AFOSR-65-202] 

Unclassified 

Presented  at  meeting  of  the  Amer.,  Phys.,  Soc.,;  New 
York,  Nov.  4-7,  1964. 

Published  in  Bull.  Amer.  Phys.  Soc.,.  Series  II,  v..  10; 
207,,  Eeb.  25,  1965. 

A  radiofrequency  coil  configuration  that  induced  a  rotat¬ 
ing  electric  field  and  revolving  magnetic  field  was  con¬ 
structed  for  this  experiment.  This  coil  configuration 
was  used  in  conjunction  with  a  magnetic-mirror  system 
capable  of  confining  30-kev  deuterons.  In  this  properly 
phased  revolving  magnetic  field  and  rotating  electric 
field,  an  ion  in  phase  with  the  rotating  electric  field 
would  drift,  in  theory,  toward  the  axis  about  which  the 
electric  field  was  rotating.  The  proper  phasing  of  the 
2-phase  system  made  a  considerable  difference  in  the 
properties  of  the  plasma  generated.  The  observed 
electron  densities  at  a  deutcron  gas  pressure  of  1  and 
14  m  indicated  ion  cyclotron  resonance.  For  a  deuterium 
gas  pressure  ot  14  g  the  electron  density  and  light 
emitted  increased  as  the  axial  magnetic  field  was  de¬ 
creased  because  of  increased  heating  of  the  free  elec¬ 
trons. 


2203 

[Ohio  Slate  U.  Research  Foundation.  Dept,  of  Psychology,, 
Columbus.  I 

THE  AMERICAN  NEGRO.  A  PROBLEM  IN  EXPEC¬ 
TANCIES,  by  H.  M.  Lefcourt  and  G.  W.  Ladwig. 

[1965|  [4|p.  incl.  tables,  refs.  (AF  49(638)317) 

Unclassified 

Published  in  Jour.  Personality  and  Social  Psychol. , 

V..  1;.  377-380,  Apr.  1965. 

This  study  dealt  with  differences  between  Negro  and 
white  inmates  in  their  ejqjectaiicics  that  events  are 
internally  or  externally  controlled.  Sixty  white  and  GO 
Negro  inmates  from  correctional  institutions  were 
compared  on  3  scales  pertinent  ,o  the  inleriul-e.xlernal 
control  dimensions,  and  on  3  performance  vai  ubles 
from  Rotter’s  Level  of  Aspiration  Boa-  !  task.  On  all 
measures  Negroes  revealed  greater  e.'qiectancy  of  con¬ 
trol  beirg  external  The  results  have  iniplicatioi’.s  for 
interpreting  the  frequently  observed  differeni  es  between 


white  and  Negro  intelligence  test  performance  and 
achievement  striving  (Contractors'  abstract) 


2204 

[Ohio  State  U.  Reseaich  FouncLition,  Dept,  ot  Psychology 
Columbus.  I 

THE  EFFECT  OF  REFERENCE  GROUP  UPON  NE¬ 
GROES  TASK  PERSISTENCE  IN  A  BIRACIAL  COM¬ 
PETITIVE  GAME,  by  H..  M..  Lefcourt  and  G.  W. 
Uidwig.  [1965]  [4[p.,  incl.  tables,  rets.  (AF  49(638) 
317)  Unclassilied 

Published  in  Jour.  Personality  and  Social  Psycliol. , 

V.:'  1;.  658^1,;  June  1965. 

This  study  concerns  Negro  Ss'  avoidince  tendencies  m 
competitive  achievement  tasks.  It  was  predicted  that 
Negro  Ss  would  not  show  avoidance  behaviot  it  they  .lad 
higher  exiiectancies  of  being  able  to  gain  reinlorce- 
ments  for  their  efforts.  Three  groups  of  Negro  i  efoi  - 
matory  inmates  played  a  competitive  game  with  white 
stooges  who  won  continuously..  One  group,  designated 
the  high-e.xpectancy  group,  was  comprised  of  jazz 
musicians  who  had  been  led  to  believe  that  the  game 
was  related  to  personal  skills  of  musicians.  This 
group  persisted  signilicantlv  longer  than  either  of  2 
ccxitrol  groups.  The  latter  demonstiated  the  more 
typical  failurc-avoidince  characteristic  of  Negroes 
in  previous  research..  (Contractors'  abstr.ict) 


2205 

[Ohio  Stale  U.  Research  Founclition.  Dept,  ol  Psychology, 
Columbus.  I 

RISK  TAKING  IN  NEGRO  AND  WHITE  ADULTS,  by 
H.  M.  Lefcouit  [19G5|  [Ojii.  incl.  tables,  nls, 

(AF  49(638)317)  Unclassific'cl 

Published  in  Jour.:  Peisonality  and  Social  Psychol  , 
v;  ^765-770,  Nov.  1965. 

Thirty  Negro  and  30  white  adult  males  peifoimeci  in  .i 
risk-taking  experiment.  Contrary  topievious  lindiiigs 
in  skill-demanding  tasks,  Negroes  demonstiated  iiiui  e 
behavior  reflectmg  an  internal  cortiol  oiientatnm  tli.in 
whites  in  the  gambling  situation  under  study.  Negroes 
chose  less  low  probability  bets,  iii.ide  less  sliills  ol  bets, 
and  generally  look  less  risks  than  whiles.  The  jiei  eep- 
tion  of  Negroes  that  success  in  cunyentioicil  tasks  is 
controlled  by  forces  other  than  their  own  elf  nts  is 
apparently  revers.'d  in  games  of  chance.  Tlie  inleienn 
follows  that  environmental  changes  in  the  opportunity 
strucluie  will  contribute  towaid  more  ol  .in  iiitein.il 
control  orientation  .imong  Negroes.  (Conti ai  loi  s' 
abstract) 
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Olilo  State  U.,  [Reseaiili  Found.it ion.,  Dept  ot  Psyilmlog\| 
Columbus. 

INTERNAL  VERSUS  EXTERNAL  CONTROL  OF 
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REINFORCEMENT  AND  DECISION  TIME,  by  J.,  B, 
Roller  and  R.  C.  Mulry.  [igSII  (Tjp.  incl.  lablc,  refs. 
(AFOSR-66-1I51),  (AF  49(638)741)  AD  640784 

Unclassified 

Also  published  in  Jour.  Personalily  and  Social  Psychol.  ,• 
59g'-6OT,  Oct,  1965. 

Previous  research  has  shown  peneralily  of  individual 
differences  in  an  c.'qicctancy  that  reinforcement  is 
contingent  on  one's  own  behavior  (internal  control)  an 
e.vpectancy  that  reinforcement  is  determined  by  luck, 
chance,  fate  or  powerful  others  (external  control). 

The  hvpotliesis  was  investigated  that  "internals'  and 
'  exiernals'  difier  in  the  value  placed  on  the  same  re¬ 
ward,  depending  upon  whether  it  is  pTCeived  as 
contingent  upon  chance  or  skill.  To  test  this,  decision 
time  was  measured  in  a  difficult  matching  test,,  and 
Jesci  ibed  1  2  the  Ss  as  skill,  and  to  1  2  as  chance 
detei mined.  Results  show  significant  interaction  be¬ 
tween  internal-external  control  and  chance  v  skill  in-- 
structions.  As  hypothesized,  internals  take  longer  with 
skill  instructions,  exiernals  with  chance  instructions. 
The  study  eMends  the  construct  validity  of  the  internal- 
external  control  variable  and  has  implications  for 
person.ility,  cultural  differences,  and  decision  theory. 


2207 

Ohio  State  U.  Research  Foundation  Dept,  of  Psychology, _ 
Columbus. 

PRIMER  FOR  PRODUCTIVITY,  by  H.  B..  Pepinsky, 

K.  E.  Weil'S,  .ind  J.  W.  Riner,  | Fin.il  rept.  j  Mar.. 

19j5.  66p.  mil.  diagrs.  Ubles.  refs.  (In  cooperation 
with  Purdui  U.,.  Ufayette,  Ind. )  (AFOSR-65-0491) 

(AF  AFOSR-62-339)  AD  617956  Unclassified 

A  systematic  and  empirical  case  is  made  for  fhe 
oliserving  and  interpref  mg,  by  a  spectator,  of  the 
productivity  of  persons  who  hold  niemliership  in 
utilitaiian  organizations  within  American  society.. 

First,,  a  metatneory  of  work  m  org.inizational  environ- 
iiieiits,  introducing  key  concepts  foi  the  spectator  and 
dilferentiating  between  spectator  and  participant  defini¬ 
tions  of  the  work  situation,  is  offeied.  This  is  followed 
In  a  definition  of  productivity,  which  again  meaningfully 
dilferentiates  between  the  causally  textured  definitions 
of  spectators  and  participants  and  between  such  partici¬ 
pant  definitions  .is  those  of  superordin.ite  and  sulioidinate 
poisons.  Testable  propositions  Coiiieining  work  and  its 
.iccomplishment  are  advanced.  Seiond,  a  formal  spei-. 
tutor's  definition  of  orgaiii/.it ion,  utilizing  key  concepts 
•ind  definitions  from  the  loregoing  discussion,  is  pre-- 
seined.  Thud,  .in  empirical  ease,  which  illustiates 
how  kev  ide.is  i.'ii  lie  applied  to  the  study  of  organiza-, 
tioiis,  IS  gueii.  A.ad  tm.illv,  the  .lutlioi  s  pose  a  number 
III  issues  .ibout  oiganizalion.il  behavioi ,  suggested  b\ 

.1  I  ompai  isoii  of  then  idias  with  those  ol  otlier  investi¬ 
gators, 
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Ohio  U  (Dept  ot  Pin  sics  I  Alliens 

(ETFMENTARY  PARTICI.E  PHVSICSI  by  D  A.  Munir 
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Final  rept..  Mar.  1965,  9p.  incl.;  Ulus.  refs.  (AFOSR- 
65-0601)  (AF  AFOSR-63-19e)  Unclassified 

The  4. 65  bev'e  n-  p  experiment  was  completed  in 
collaboration  with  BNL,  Studies  of  proton-proton 
interactions  at  2  bev  have  been  completed.  Work 
was  done  on  -p  scattering  at  960  mev  c.  The  v'-p 
experiment  at  7  bev  c  using  the  BNL  80"  hydrogen 
bubble  chamber  at  the  AGS  was  performed  in  December 
1964.,  Design  work  was  done  for  an  automatic  measur¬ 
ing  and  gap  counting  machine  for  bubble  chamber  photo¬ 
graphs.;  To  aid  in  design  work,  the  High  Energy 
Physics  group  has  a  small  machine  shop  and  an  elec¬ 
tronics  shop  exclusively  for  this  group,  in  addition  to 
the  shop  facilities  available  in  the  Physics  Department. 

2209 

Oklahoma  State  U.  Dep'  of  Chemistry,  Stillwater.; 

A  CONVENIENT  SYNTHESIS  OF  ESTERS  OF  DIPHENYL- 
PHOSPHINIC  ACID,  m,  by  K.  D.  Berlin,  T.  H. 

Austin,  and  M.  Nagabhushanam.  |196SJ  [2)p.  incl. 
tables,  refs  (AFOSR-65-1261)  (AF  AFOSR-65-132) 

AD  621263  Unclassified 

Also  published  in  Jour.,  Org.,  Chem.,  v.  30;  1267- 
iMe,  1965. 

A  report  is  made  of  the  synthesis  of  several  new 
pho.sphinates  of  the  type  (C,,H-)„P(0)OR,  which  in- 

volves  a  reaction  between  diphcnylphosphinic  chloride 
and  the  corresponding  alcohol  in  the  presence  of  tri- 
ethylaminc  m  ether.  The  method  is  superior  to  others 
with  respect  to  simplicity  of  isolation  of  relatively 
pure  products  and  with  respect  to  yields  of  esters. 

Data  from  IR  analyses  and  nuclear  magnetic  resonance 
examinations  are  given. 


2210 

Oklahoma  State  U.  Dept,  ot  Chemistry,,  Stillwater 

GAS  CHROMATOGRAPHIC  ANALYSES  OF  ORGANO- 
PHOSPHORUS  COMPOUNDS  USING  A  HYDROGEN 
FLAME  IONIZATION  DETECTOR.  THE  USE  OF 
CHROMOSORB  GAS  A  SOLID  SUPPORT,  by  K.  D 
Berlin,  T.  11.  Austin  and  others.  [1965]  j4^).  incl. 
diagrs.  tables.  (AFOSR-65-2047)  (AF  AF06R-65-132) 
AD  627734  Unclassified 

Also  published  in  Jour.  Gas  Ohroniatog. ,  v.  3; 
■256-259,"Aug.'  1965. 

The  analyses  of  several  classes  of  orga nophosphorus 
compounds  are  described.  Some  of  the  problems 
usually  as.sociatcd  with  the  chromatography  of  these 
compounds  are  evaluated  and  methods  used  to  circum-. 
vent  these  difficulties  are  di.scussed.  This  report  arose 
as  a  result  ol  an  attempt  to  analyze,  both  qualitatively 
and  quantitatively,  several  dilferent  types  ol  reaction 
mixtures  containing  phosphorus  compounds.  Results 
indicate  that  commert  ia!!v  available  equipment  (gas 
ihronialograph  and  packed  columns)  is  sulfieient,  v.iUi 
out  modilication,  to  give  good  resolution  and  rapid 
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analysis  of  a  large  variety  of  organophosphorus 
substances. 


2211 

Oklahoma  State  U.  Dept,  of  Chemistry,  Stillwater. 

THE  PYROLYSIS  OF  ALKYL  DIPHENYLPHOSPHINATES, 
byK.  D.  Berlin  and  T.  H.  Austin.  [1965]  [4]p.  incl. 
dJagrs.  Ubles,  refs.  (AFO6R-65-2048)  (AF  AFOSR-65- 
132)  AD  627953  Unclassified 

Presented  in  part  at  Tetrasectional  Meeting  of  the 
Amer.  Chem.  Soc. ,  Bartlesville,  Okla.  Mar.  1965. 

Also  published  in  Jour.  Org.  Chem.,  v.  30:  2745-2748, 
Aug.  1965. - 

Examination  of  the  thermal  decomposition  of  a  series 
of  alkyl  esters  of  dlphenylpho^hinic  acid  Indicates  the 
pyrolysis  occurs  smoothly  to  give  olefins  in  essentially, 
quantitative  conversions.  A  mechanism  for  the  thermal 
transformation  is  postulated  to  involve  a  cyclic  transi¬ 
tion  state. 


2212 

Oklahoma  U.  [Dept,  of  Mathematics]  Norman. 

SUFFICIENT  CONMTIONS  FOR  GLOBAL  EXTREMA 
IN  THE  CALCULUS  OF  VARIATICWS,  by  G.  M.  Ewing. 
[1965]  [4)f,.  CAFOSR-66-003S)  (AF  AFOSR-63-211) 

AD  641453  Unclassified 

Also  published  in  Jour.  Astronaut.  Sci. ,  v.  12;  102- 


This  paper  exhibits  two  tyijes  of  sufficiency  theorems, 
of  the  following  kind;  Given  a  real- valued  function  J 
on  a  suitable  class  Y  of  vector-functions  y  =  (y^, . . . , 
n  y**),  show  that  a  particuL'ir  in  Y  satisfies  the  re¬ 
lation: 

Jtv  )  <  J(y)  lor  all  y  c  Y. 

'  o 
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Oklahoma  U.  Dept,  of  Physics,  Norman. 

LIFETIME  S’l'UrHES  OF  THE  RADUTIVE  DISSOCIA- 
TIW  OF  EXOT  ED  H,,  by  R.  G,  Fowler  and  T.  M. 
Holzberlein.  [1965]  [2p,  incl.  diagr.  (AFOSR-65- 
2879)  (kF  49(638)1404)  ad  628348  UncUsslfied 

Also  published  in  Jour.  Chem.  Phys.,  v.  42-.  3723- 
3724,  May  i5,  l&65. 

The  lifetime,  rin  nsec,  of  the  continuum  radiation 
accompanyinig  the  transition  a^T^  +  -  b’^  in  molecu¬ 
lar  H  was  found  to  be  independent  of  wavelength,  3000- 
6500A,  but  affected  by  pressure,  p,  in  the  range  0. 02- 
20  mm,  approx,  according  to  the  equatlonr  =  (36+  9. 3p)/ 
(1  +  0. 8^).  This  time  refers  to  the  shortest  or  first 
decay  process.  A  binary  collision  process,  with  a 


1C  2 

cross  section  of  1.  8  x  lO"**'  cm  is  implied  by  this  p 
dependence.  The  saturation  at  high  p  may  be  spurious. 
The  molecules  (presumably  at  1200°K)  were  excited  by 
monoenergetic  electrons  (luO  ev).  Also  observed  was 
a  much  longer  duration  decay,  not  pressure  sensitive, 
with  a  lifetime  of  450  ±  100  nsec.  The  relative  initial 
intensities  of  the  2  processes  shifted  from  4(slow):  1 
(fast)  at  low  p  to  1:1  at  high  p.  Absolute  intensities  of 
both  processes  increased  with  p. 

2214 

Oklahoma  U.  [Dept,  of  Physics]  Norman. 

UFETIME  OF  THE  3^P  STATE  OF  HEUUM,  by  R.  G. 
Fowler,  T.  M.  Holzberlein,  and  C.  H.  Jacobson. 
[1965]  [2]p.  incl.  diagr.  (AFOSR-66-0284)  (AF  49(638) 
1404)  AD  630095  Unclassified 

Also  published  in  Phys.  Rev.,  v.  140:  A1050-A1051, 
N6v.  15,  1965. 

The  pressure  dependence  of  the  lifetime  of  the  helium 

transition  3^p  -  2*^s  over  a  wide  range  of  pressure, 
ranging  from  free  escape  to  complete  blockading.  The 
values  of  lifetimes  so  obtained  are  in  good  agreement 
with  theory.  At  pressures  beyond  1  mm  Hg,  quenching 
is  observed  corresponding  to  a  probable  molecular 
formation.  (Contractors  abstract) 


2215 

Oklahoma  U.  [Dept,  of  Physics]  Norman. 

DISSOCIATION  OF  MOLECULAR  HYDROGEN  BY 
ELECTRON  IMPACT,  by  S.  J.  B.  Corrigan.  [1965] 
[6]p.  incl.  diagrs.  refs.  (AFOSR- 66-1 446) (AF  49(638) 
1404)  AO  640785  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  43:  4381- 
'4386,  Dec.  15,  1965. 

The  dissociation  of  molecular  hydrogen  by  electron 
impact  was  studied  by  observing  the  rate  of  pressure 
decrease  in  a  closed  system  when  the  dissociation 
fragments  were  trapped  on  molybdenum  trioxide.  An 
onset  potential  of  8. 8  (±  0.  2)  ev  was  obtained,  indicating 
that  a  large  part  of  the  dissociation  must  proceed 
through  direct  excitation  of  the  repulsive  b  state 

of  the  molecule.  From  the  onset  potential  to  95  ev, 
the  iq>per  energy  limit  of  the  observations,  the  dissocia¬ 
tion  rate  increased  rapidly  at  first,  'hen  more  slowly 
above  14  ev  passing  through  a  flat  maximum  at  40  ev 
and  then  slowly  decreasing  iq)  to  the  hiiihest  energy  in¬ 
vestigated.  Reasons  are  given  for  supposing  that  the 
observed  cleanip  of  hydrogen  at  high  electron  energies 
contains  an  effect  due  to  dissociative  neutralization  of 
molecular  ions.  With  this  assumption  the  cross  section 
lor  excitation  of  the  molecule  to  trplet  states  is  derived 
by  subtracting  the  molecular  Ionization  cross  section 
from  the  observed  total  dissociation  cross  section.  In 
this  way  a  cross  section  is  obtained  for  dissociation  into 

-17  2 

neutral  atoms  which  has  a  maximum  ctf  9  x  10  cm 
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at  an  energy  of  16.  5  ev,  followed  by  a  rapid  decrease 
with  increasing  electron  energy..  (Contractor's 
abstract) 


2216 

Oklahoma  U.  [Dept,  of  Physics)  Norman. 

MEASUREMENT  OF  THE  DISSOCIATION  CROSS  SEC¬ 
TION  OF  MOLECULAR  HYDROGEN  BY  ELECTRON 
I.MPACT  (Abstract),  by  S.  J.  B.;  Corrigan  [1965)  [ijp. 
|AF  49(638)1404)  Unclassified 

Presented  at  meeting  of  the  Ainer,  Phys.  Soc.,. 
Oklahoma  U. ,  Norman,  Feb.  25-27,  1965, 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11, 
v'  ra  r5F,~Fcb.  25,  1965. 

Dissociation  of  molecular  hydrogen  by  slow  electrons 
was  studied  by  observing  the  rate  of  pressure  decrease 
in  a  closed  system  when  the  dissociation  fragments 
were  trapped  on  molybdenum  trioxide..  An  onset  po¬ 
tential  of  8.7  (i  0,2)  ev  was  obtaiii'>d,  indicating  that 
a  large  part  of  the  dis.sociation  must  proceed  through 
excitation  of  the  molecule  directly  to  the  b^''^*  state.. 

With  increasing  electron  energy,  the  observed  cross 
section  increased  rapidly  and  approximately  linearly 
at  first,  then  less  rapidly  above  14  ev,  passing  through 
a  flat  maximum  at  40  ev  followed  by  a  slow  decrease  up 
to  the  limit  of  our  observations  at  100  ev..  It  is  argued 
that  the  cleanup  of  gas  observed  with  100-ev  electrons 
can  be  attributed  ..imost  entirely  to  the  action  of  H^ 
ions,  With  this  assumption,  the  known  ionization  ^ 
cross  section  of  molecular  hydrogen  enables  the  contri¬ 
bution  from  ions  to  be  evaluated  at  lower  electron 
energies.  Subtracting  this  from  the  total  observed 
cross  section,  a  cross  section  is  obtained  or  dissocia¬ 
tion  into  neutral  atoms  that  has  a  sharp  max  of 

8  X  10'^^  cm^  (±  20'e)  at  about  17  ev,  tailing  rapidly 
with  increasing  energy  until  it  becomes  essentially 
zero  at  50  ev 
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OPERATING  MODE  OF  AN  INVERTED  ELECTRODE 
SYSTEM  FOR  ATOMIC- LIFETIME  MEASUREMENTS 
(Abstract),  by  T.  M.  Holzberlem.:  (1965)  [lip. 

|AF  49(638)1404]  Unchissified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Oklahoma  U.,;  Norman,  Feb.  25-27,  1965. 

Published  m  Bui)..  Amer.  Phys.  Soc.,  Scries  II, 

V,  'lCnT69’-l70,  Feb,  25,  ’965. 

Specially  designed  excitation  tubes  are  needed  for  a 
new  method  recently  applied  to  atomic-lifetime  meas¬ 
urements  and  the  design  and  irperation  has  been  the 
subject  of  recent  lurther  study.  Using  'an  external 
eathixli  in  cylindrical  symmetry,  one  linds  that  space-, 
ctiarge  exclusions  of  radially  convergent  impact  elec¬ 


trons  IS  almost  complete  until  plasma  conditions  are 
developed  The  plasma  neutralization  of  the  electroric 
space  charge  apparently  is  progressive  in  a  radial- 
inward  sense,  having  a  very  sharp  boundary  between 
the  excited  and  the  unexcited  regions  of  the  gas.  The 
tune  required  for  this  boundary  to  reach  the  central 
zone  IS  indicated  by  the  buildup  of  light  radiation  from 
this  zone.  Propagation  time  is  strongly  pressure-  and 
electron-energy-dependent.  A  network  producing  nearly 
flat-tqiped  pulses  having  a  varuible  width  from  100  nsec 
to  20  (isec  while  preserving  7-nsec  rise  and  fall  times 
was  built;  200-  v  pulses  are  delivered  at  an  output 
impedance  of  10-20  D.  This  circuit  and  its  construction 
are  discussed,  together  with  the  behavior  of  the  device 
as  shown  by  lifetime  observations  on  the  fast-decaying 
501 6-A  line  of  He. 
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EXPERIMENTAL  STUDY  OF  RESONANCE  RADU- 
TION  TRANSFER,  by  H.-  Mochizuki  and  R.  G.  Fowler. 
(1965)  |5lp.  incl..  illus,  diagrs.  (AFO6R-65-109fc) 

(AF  AFOSR-62-378)  AD  612530  Unclassified 

Also  published  in  Phys.  Rev.,  v,  137;.  A17-A21, 

3an  4,  1565. 

Experimental  investigations  have  been  made  of  the 
transfer  of  mercury  2537- A  radiation  through  a  slab 
of  natural  mercury  gas  of  various  densities  and  dimen¬ 
sions,  using  a  sinusoidally  modulated  (  a.'  :  2  irf,  f  =  5 
to  50  kc  sec)  radiofrequency- excited  (50- me  sec) 
source  of  2537-A  radiation,.  Transmitted  radiation 
has  been  found  to  gam  in  phase  relative  to  the  source 
wave,  while  that  which  is  scattered  at  90°  loses  phase. 
From  the  radiation  scattered  at  90°,  decay  time  con¬ 
stants  of  the  imprisoned  photons  have  been  calculated 
by  using  the  relation  between  the  time  constant  T  and 
the  phase  shift  p,  ^  -  tan'lu.T.  The  relation  T  a 
2  2? 

C‘  (K‘  t  C‘),  where  K  is  a  constant,  has  been  found 
for  the  dependence  on  the  breadth  C  of  the  resonance 
tube  as  well  as  the  well  known  dependence  In  T  o  In  n 
on  the  molecular  density  n.  On  the  other  hand,  the 

I/O 

transmitted  radiation  obeys  u  relation  T^o  (nA) 

between  the  time  constant  T^  corresponding  to  the 

advanced  phase  shift,  the  thickness  A  of  the  resonance 
tube,  and  n.  The  dependences  on  other  factors  have 
also  oeen  examined.  (Contractor's  abstract) 
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COLLISIONAL  TRANSFER  OF  EXCITATION  ENERGY 
IN  HELIUM,,  by  R.  M.  St..  John  and  T.  -W.  Nee.  (1965) 
|7lp.  incl.  dmgrs.  table  (AFOSR-65-2824)  (AF  AFOSR- 
63-252)  AD  628229  Unclassified 

Also  published  mJoui,  Opt,  Soc,  Amer.,  v.  55,  426- 
45Z,  Apr.  1965^ 
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Recent  absolute  measurements  of  many  helium  excita¬ 
tion  functions  at  low  pressure  and  of  the  smglet  and 
triplet  D  functions  at  several  pi  essures  have  allowed 
an  extension  and  iipgrading  of  the  multiple- state- 
transfer  process.  Atoms  excited  to  an  n'p  level  are 
converted  to  a  mixed  singlet-triplet  F  state  by  an  atomic 
collision.  Low-lying  singlet  and  triplet  D  levels  are 
fed  by  the  many  F  states  thus  populated.  Apparent 
excitation  functions  were  computed  by  machine  for  the 
3  3  1 

3  D,  4  n,  and  4  D  states  and  compared  with  the  experi¬ 
mental  excitation  functions.  The  computed  curves  best 
match  the  experimental  curves  when  it  is  assumed  that 
(a)  the  transfer  cross  section  for  the  nth  set  of  ‘P-F 
12  1 

states  is  proportional  to  n  or  n  and  (b)  the  F  and 

3  ^ 

F  components  of  the  mixed  state  are  active  m  the 
3  3 

transfer- cascade  processes,  while  the  F^  ^  states  are 

inactive.  The  energy  is  primarily  transferred  through 

n^P-nF  sets  of  states  with  n  •  15.  (Contractor's 
abstract) 
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ELECTRON  EXCITATION  CROSS  SECTION  OF  THE 
2  2 

3  S  -  3  P  TRANSITION  OF  SODIUM,  by  L.  L.  Barnes, 

N.  F.  Lane,  and  C.'  C.  Lin.  (19651  j4)p.  incl.  diagrs. 
Ubles.  (AFOSR-6f.2882)  (AF  AFOSR-63-2521 
AD  628406  Unclassified 

Also  published  in  Phys.  Rev.,,  v.  137;;  A388-A391, 

Jan.  18,  196S. 

The  cross  section  of  the  3^S  -  3^  transition  of  sodium 
produced  by  electron  impact  has  been  calculated  by  per¬ 
forming  a  numerical  integration  of  tne  set  of  3-channel 
differential  equations.  By  means  of  this  numerical 
procedure,  it  is  no  longer  necessary  to  replace  the 
nondiagonal  matrix  elements  of  the  interaction  potential 
by  their  asymp.  otic  forms  and  to  neglect  the  diagonal 
part  of  the  mteraction-potential  matrix,  as  was  done 
in  the  previous  calculations.  The  cross  sections  calcu¬ 
lated  by  this  numerical  scheme  are  smaller  than  those 
of  the  previous  work,  and  the  difference  can  be  ascribed 
to  the  use  oi  the  true  interaction  potentials  rather  than 
their  asymptotic  forms.  An  outline  of  the  general  formu¬ 
lation  of  the  numerical  method  for  an  n-channel  case  is 
given.  (Contractor's  abstract) 
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THEORY  OF  THE  EXCITATION  OF  THE  4686-A  LINE 

OF  He^  BY  ELECTRON  IMPACT,  by  E.  T.  P.  Lee  and 
C.  C.  Lin.  [1965]  [4lp.  (AFOSR-65-2954)  (AF  AFOSR- 
63-252)  AD  628407  Unclassified 

Also  published  m  Phys.  Rev.,  v.  138:  A301-A304, 

Ap’k;  Ts.TSB^r' 


The  cross  sections  for  the  production  of  He*  ion  m  the 
4S  state  by  single- electron  collisions  with  neutral 
helium  atoms  in  the  ground  state  have  been  calculated 
by  the  Born  approximation  at  various  incident-electron 
energies  from  200  to  450  ev.  These  cross  sections 
range  from  8.  2  x  10"  31  to  6.6  x  10"  31  cm*.  By  using 
the  lomzation-excitation  cross  sections  of  the  4P  and 
4D  states  calculated  by  Dalgarno  and  McDowell  and  by 
extending  their  calculations  to  4F,  the  cross  sections 
of  the  excitation  of  'he  n  -  4  -  n  =  3  transitions  of 
He*(4686  A)  have  been  computed.  It  was  found  that  the 
transition  4S  *3?  contributes  about  90%  of  the  total 
radiation  of  the  various  members  of  the  n  -  4  -n  =  3 
group.  The  theoretical  cross  sections  of  the  4686-A 
radution  agree  with  the  experimental  values  to  withm 
15%.  It  is  concluded  that  the  observed  4686-A  radia¬ 
tion  can  be  ascribed  mamly  to  direct  ionization- excita¬ 
tion  to  the  n  =  4  states  of  He+  by  single- electron  impact, 
and  no  evidence  is  found  for  any  indirect  excitation 
mechanism  which  is  responsible  for  a  significant  por¬ 
tion  of  the  population  of  the  4S  state  of  He*. 
(Contractor’s  abstract) 
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EXCITATION  AND  IONIZATION- EXCITATION  OF 
ARGON  ATOMS  BY  ELECTRON  IMPACT  (Abstract), 
by  R.  J.  Anderson  and  C.  C.  Lin.  [1965]  [Ijp. 

(AF  AFOSR-63-2521  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Kansas  City,  Mo.,  Mar.  24-27,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,-  Series  II, 

V.  10:  382-^83,,  Mar.  24,  1965. 

Electron- excitation  functions  for  several  argon  lines 
in  the  range  of  4000-6000  A  have  been  measured  for 
electi  on  incident  energies  from  0  to  100  ev.  These 
lines  correspond  to  the  various  members  of  the  ^ 

(3P)^5P)  •(3P)^4S),  (3P)^5d)  (3P)^4P),  and  (3P) 

(6d)  •  (3P)^(4P)  transitions.  The  peak  values  of  the 
excitation  functions  of  these  lines  occur  at  about  25  ev 
and  the  max  excitaiion  cross  sections  range  from 

IQ  - 1 9  2 

1  X  10"  "  to  2  X  ,10  cm  .  Also  observed  are  the 


-  (3p)’(4s)of  the  Ar*  ions  in  the  region  of  4580-5290  A, 
which  resulted  from  lonization-excilation  of  the  argon 
atoms  by  electron  inip.ict.  These  lines  are  generally 
less  intense  than  the  ones  obseived  lor  neutral  argon 
and  the  max  cross  sections  oi  the  Ar*  transitions  are 

-19  -20  2 

111  the  range  of  4  x  10  to  2  x  10  i  in  . 
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SIMULTANEOUS  EXCITATION  AND  lONl'/.ATlON  OI 
HELIUM  BY  ELECTRON  IMPACT  (Ahstiait), 
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by  E.  T.  P.  L('f  and  C.  C.  Lin.  |1965]  [l)p. 

|AF  AFOSR-65-252|  Unclassified 

Pi  iscnled  al  meetinn  of  the  Amcr.  Phys.  Soc. , 
Oklahoma  U. ,  Norman,  Feb.  25-27,  1965. 


Published  in  Bull.  Amur.  Phys.  Soc.,  Series  II, 
V.  10-T82,  Feb.  25,  1965. 


The  cross  sections  for  the  production  of  He  ion  in  the 
2 

4  S  state  by  single- electron  collisions  with  ground  state 
helium  atoms  have  been  calculated  by  the  Born  approxi¬ 
mation.  For  the  wavefunction  of  the  ionized  electrons, 
the  hydrogenic  continuum  functions  given  by  Sommerfeld 
were  ust'd.  At  an  incident  electron  energy  of  405  ev, 
the  calculated  cross  section  is  7.  2  x  10'^^  cm^.  This 
process  is  responsible  for  tlie  major  part  of  the  intensify 
of  the  4686-A  radiation  (n  -  4  •  n  =  3  of  He*)  observed 
in  the  helium-discharge  experiment..  Using  the  loniza- 
tion-excitation  cross  sections  of  the  42p  and  4^1)  states 
calculated  bv  Dalgarno  and  McDowell,  the  theoretical 
cross  section  of  the  4686-A  line  of  He-*  is  obtained  as 


3  4  10'^'  cm^  at  405  ev,  which  agrees  well  with  the 

e.xpcnmental  value  of  3.0  .\  10*21  (.,,,2 
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THEORY  OF  EXCITATION  OF  THE  4686-A  RADIATION 
OF  He*  BY  ELECTRON  IMPACT  (Abstract),  by 
E.  T.  P.  Lee  and  C.  C.  Lin,  |1965i|llp.  [AF  AFOSR- 
65-252]  Unclassified 

Presented  it  n  eeting  of  the  Amer.-  Phys.  Soc., 

Oklahoma  U. Norman,  Feb.  25-27,,  1965. 

Published  m  Bull.  Amei.  Phys.  Soc.,;  Series  II, 
lO'  no,  Feb.  25,  1965. 

The  Cl  OSS  sections  for  the  production  of  He*  in  the  4S 
si.ile  b\  election  collisions  with  He  atoms  have  been 
c.iU  ulaled  at  vai  lous  incident-electron  energies  from 
200  to  450  ev,  Thesi  values  range  from  8. 1  10*2^  to 

6.(i  \  10-2,■|,|2^^.„|,  ,1  230ev,  Unlike  the  case  ot  the 

4P,  4D,  and  4F  .stales  ol  He,  the  e.'ccitation  cross  sec- 
Inms  (ol  4S  do  not  depend  very  sensitively  on  the  choice 
ol  the  effective  nuclear  charge  ot  the  continuum  wave-, 
lumlion.  The  iioss  sections  of  the  excitation  ol  the 
n  4  3  transitions  ol  He'  (4686  A)  were  obtained  from 

the  loni/alion-excit.ilion  cross  sections  ol  the  4S,  4P, 

41),  and  4F  st.ites  ol  He'..  The  theocelical  cross  sec¬ 
tions  ol  the  4686  A  radiation  agree  with  the  c.xpcrimental 
values  to  within  15','..  It  is  concluded  that  the  observed 
4686-A  radiation  can  be  asciilied  mainly  to  the  diicct 
lonizalion-excitalion  to  the  n  4  st.ites  of  He"  and  no 
evidence  is  lound  loi  any  indirect  extiaction  mechanism 
that  IS  responsible  for  a  sigiilicant  poition  ot  the  popc- 
lalion  ol  (he  4S  state  of  He'  , 
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TOTAL  ELECTRON-IMPACT  EXCITATION  CROSS 
SECTION  OF  HELIUM  (Abstract),  by  R.  M.  St.  John, 
T.  W.  Nee,  and  R.  W.  Kassik.  [1965]  [I  jp. 

[AF  AFOSR-65-252]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Oklahoma  U.,  Norman,  Feb,  25-27,  1965. 

Published  in  Bull,  Amer.  Phys.  Soc. ,  Series  n, 
vTIO:  no,  Feb.  25,  1965. 

The  absolute  total  excitation  function  of  helium  due  to 
electron  impact  has  been  obtained.  Data  on  18  levels 
were  used  in  order  to  perform  extrapolations  from 
measured  cross  sections  within  families  for  obtaining 
the  cross  sections  for  n  =  2  and  for  high  values  of  n. 
The  measured  and  extrapolated  cross  sections  were 
added  at  specific  electron  energies  in  order  to  produce 
to  lotal-excitation  function.  The  function  shows  a 
broad  maximum  of  about  1900  x  10'^®  cm2  extending 
from  30  to  100  ev.  About  58*tE)  of  the  function  is  due  to 
n  =  2  levels,  32%  due  to  the  18  measured  levels,  and 
10%  due  to  the  high  n  levels.  Excitation  to  F,  G, , . . , 
states  IS  included  in  the  cascade  component  of 
measured  ^D  and  ^D  levels. 
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TRANSFER  OF  EXCITATION  OF  ENERGY  IN  HELIUM 
BY  ATOMIC  COLLISIONS  (Abstract),  by  T.  -W.  Nee 
andR.  M.  St.  John.  [1965]  [Ijp.  [AF  AFOSR-65-252] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  So"., 
Ok'ahomaU. ,  Norman,  Feb.  25-27,  1965, 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  lO;  182,  'Feb.  25,  1965. 

The  multiple- slate  transfer  process  ol  helium  has  been 
clarilied  and  extended  through  the  comparison  of  its 
predictions  with  recent  absolute  measurements  of 
helium-e.xcitationfunctions  at  several  pressures. 

Atoms  excited  to  an  n^P  level  are  converted  to  a  mixed 
singlet-triplet  F  state  by  an  atomic  collision..  Low- 
lying  singlet  and  triplet  levels  are  fed  by  the  many  F 
states  Ihusly  populated.  Apparent  excitation  functions 
were  computed  by  machine  for  the  3  ^d,  4  ^D,  31d, 
and  4*D  states  and  compared  with  experimental  curves 

of  the  3^D,  4^D,  and  4*D  state.s  at  four  pressures.  The 
calculations  were  based  on  a  variety  of  assumptions  re¬ 
lating  to  the  variation  of  the  transfer  cross  section 
with  the  principal  quantum  number  n  and  to  the  mixed 
F  state  model.  The  computed  functions  best  match 
the  experimental  curves  when  it  is  assumed  that-  (a) 
the  transfer  cross  section  for  the  nth  set  of  *P  -  F 
states  IS  projortioinl  to  the  first  power  of  n,  and  (b) 

the  *F  and  F  i  omponenls  of  the  mixed  state  are 
3  3 
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active  in  the  transfer-cascade  processes,  while  the 

3 

F^  ^  states  are  inactive.  The  energy  is  nrimarily 
transferred  through  n^P  -  nF  sets  of  states  with  n  -15. 
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STUDY  OF  SUPEROXIDIZERS,  by  D.  A.  Csejka.  Final 
rept.  Dec.  1,  1961-  Jan.  31,  1965.  Mar.  12,  1965, 

3^.  incl.  diagrs.  tables,  refs.  (AF06R-65-1050) 

(AF  49(638)1137)  AD  617964  Unclassified 

The  reactions  of  hydrogen  atoms  with  gaseous  ozone 
and  with  oxygen  were  studied  to  determine  if  hydrogen 
superoxide,  HgO^,  could  be  ootained  in  higher  yields. 

Attempts  to  concentrate  HjO^  by  separating  it  from  its 

ice  matrix  were  made.  Hydrogen  superoxide  was 
examined  by  X-ray,  nuclear  magnetic  resonance  and 
IR  methods  at  low  temperature  in  order  to  determine 
its  structural  characteristics.  The  heat  of  decomposi¬ 
tion  and  formation  of  HjO^  were  determined  at  -196'’C. 

The  reactions  of  H.O.  with  ammonia,  chlorine  and 
2  4 

ethylene  were  studied.  Di-t-butvl  tetroxide  was  pre¬ 
pared  so  that  the  0  species  could  be  examined  by  IR 
spectroscooic  techniques..  The  reactions  of  ozone  with 
hexafluoroethane,  ammonia,  bromine  Irifluoride  and 
chlorine  tnfluoride  were  studied.  Tetrafluorohydrazine 
was  treated  with  ozone,  oxygen  atoms,  o.xygen  and 
potasscm  superoxide  in  an  effort  to  prepare  new  oxides 

such  as  NF.ONF„,  NF„OONF„  and  NF„OOH.  The 
2  2’  2  2  2 
preparation  of  chlorine  tetroxide  was  investigated. 
Reactions  of  nitrogen  tnfluoride  with  ethane,  ammonia 
and  diborane  at  elevated  temperatures  were  examined. 
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FIBER  OPTICS  AND  THE  LASER,  by  N  S.  Kapany 
(1965|l23tp.  incl.  illus.  diagrs.  refs.  (AFOSR-65- 
1977)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(6J8)1200,  National  Institutes  of 
Health  and  Office  of  Naval  Research)  AD  627456 

Unclassified 

Alsu  published  in  Ann.  New  York  Acad.  Sci.,-  v.  122 
OT5-637,  May"??,  1965. 

Fiber  optics  provides  an  optical  element  capable  of 
conducting  light  and  images  in  various  parts  of  the 
spectrum  along  flexible  axes  with  high  photometric 
efficiency  and  large  acceptance  angles.  Not  only  can 
fibers  be  used  as  passive  carriers  of  light  and  ullages, 
but  also  as  active  guides  in  the  form  of  scintillating 
fibers,  lasting  fibers,  cathodoluminescent  fibers,  and 
the  like..  The  advent  of  lasers  has  provided  light 
sources  in  discrete  parts  of  the  visible  and  infrared' 
spectra..  These  sources  arc  highly  monochromatic  and 
directional  and  are  capable  of  delivering  instantaneous 
power  per  cycle  far  in  excess  of  that  of  the  sun.  The 
present  work  examines  the  following  aspects  of  these 


new  techniques-  (1)  the  various  applications  made 
possible  by  the  combination  of  the  fields  of  lasers  and 
fiber  optics,,  (2)  the  use  of  lasers  in  medicine  for  the 
coagulation  of  tissues  accessible  to  direct  observation 
and  of  tissues  inside  the  human  body  inaccessible  to 
direct  observation,  using  laser-fiber  optics  endoscopes, 
and  (3)  the  possibility  of  using  the  fiber  optics  hypoder¬ 
mic  probe,  capable  of  uv  excitation  as  well  as  laser 
coagulation  in  deep  regions  under  the  skin.  More  re¬ 
cent  work  done  on  lasing  fibers,  made  possible  with 
the  availability  of  neodymium  -  doped  glasses,  is 
described  along  with  the  output  characteristics  and 
potential  applications. 
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Oregon  State  U.  Dept,  of  Chemistry,  Corvallis. 

THE  EFFECT  OF  STRUCTURE  ON  THE  RATE  OF 
DISPROPORTIONATION  OF  AROMATIC  SULFINIC 
ACIDS,  by  J.-  L.  Kice,  D.  C.,  Hampton  and  A. 
Fitzgerald.  (1965)  [4lp..  incl.  diagr  tables,  refe. 
(AFOSR-6a-OBEl)  (AF  AFOSR-63-106)  AD  619613 

Unclassified 

Also  published  in  Jour,  Org.  Chem.,  v..  30-  6f2-tC5, 
Mar.:  1965. 

The  rates  of  disproportion-ation  of  a  series  of  aromatic 
sulfimc  acids  have  been  determined  m  acetic  acid, 
containing  small  amounts  of  water  and  sulfuric  acid, 

All  of  the  disproportionations  exhibit  kinetics  which 
are  second  order  in  sulfimc  acid  and  show  essentially 
the  same  dependence  on  water  and  sulfuric  acid  con¬ 
centration  previously  found  for  p-toluenesulfinic  acid. 
For  para-substituted  benzenesulfinic  acids  one  finds 
that  electron-withdrawing  para  substituents  retard  the 
disproportionation  while  electron- releasing  ones 
accelerate  it.  'I'his  is  exactly  the  opposite  of  the  effect 
of  the  same  substituents  on  the  rate  of  decomp  asitioii 
of  the  corresponding  sulfinyl  sulfones  I,  the  u  ictioii 
believed  to  be  the  ratc-dcterniining  step  in  the  dispro¬ 
portionation.  This  means  that  the  observed  offerl  of 
para  substituents  on  disproportionation  is  entirely  the 
result  of  their  influence  on  the  prior  equilibrium  be-, 
tween  suit line  acid  and  sullinyl  sulfone  Evidence  is 
also  presented  which  indicates  that  the  equilibrium 
between  sulfimc  acid  and  sulfinyl  sulfone  is  not  really 
too  unfavor.able  thernuxlynaniically  to  the  sulfinyl 
sulfone,  and  that  in  favorable  cases  the  equilibrium 
concentration  of  the  sulfinyl  sulfone  may  be  as  much 
as  a  few  per  cent  of  the  stoichiometric  concentration 
of  the  sulfimc  acid.  (Contractor's  abstract) 

2230 

Oregon  State  U.  Dept,  of  Chemistry,.  Corvallis. 

STRUCTURES  AND  DYNAMICS  OF  MOLECULES  BY 
ELECTRON  DIFFRACTION,  by  K,  Hedberg  and  L. 
Hedberg.  Final  rept.  Jan.  1,.  1960  -  Dec.  31,.  1964, 
Nov.  10,  1965,  39p,  incl  illus.  diagrs.  tables,  refs.. 
(AFOSR-65-2231)  (AF  AFOSR-63- 281)  AD  628060 

Unclassified 
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A  program  of  study  was  undertaken  for  the  purpose  of 
(1)  determining  the  structure  of  chemically  interesting 
molecules,  by  means  of  gaseous  electron  diffr^.ction 
analysis,  in  order  to  better  understand  their  chemical 
prcyerties;  and  (2)  determining  the  potential  functions 
of  certain  molecules  by  combining  the  electron-diffrac¬ 
tion  measured  amplitudes  of  vibration  with  the  known 
vibrational  frequencies.  Computer  programs  for  struc¬ 
tural  analysis  were  devised,  and  a  diffraction  apparatus 
was  constructed.  Molecular  structure  studies  were 
carried  out  on  disiloxane,  disilyl  sulfide,  cyclopropane, 
diboron  tetrachloride,  cyclo-octadiene-  1,  5,  2,  3- 
dimethylbutadiene,  dinitrogen  pentoxide,  fluorine 
fluorosulfonate.  Molecular  dynamics  studies  were 
performed  on  phosphorus  trichloride,  arsenic  tribromide,_ 
and  nitrogen  dioxide., 

2231 

Oregon  State  U.  Dept.,  of  Chemistry,  Corvallis. 

SYNTHESIS  OF  OPTICALLY  ACTIVE  PHENYL 
BENZENETHIOLSULFINATE  BY  ASYMMETRIC 
O.XID.^TION  OF  PHENTL  DISULFIDE,  by  J.  L.  Kice 
and  G.  B.  Large.  [19651  (Sjp.  mcl.  rets.  (AFOSR- 
65-2045)  (AF  AFOSR-65-106)  AD  627774 

Unclassified 

ALSO  published  in  Tetrahedron  Ltrs. ,  No.  40; 

3S37-'357rrr955-. 

A  simple,  convenient  method  is  presented  for  the 
preparation  of  an  optically  active  aromatic  thiolsulfinate 
having  a  sufficient  degree  of  optical  activity  for  subse¬ 
quent  polarimetric  rate  measurements.  The  disulfide 
used  was  phenyl  disulfide,  oxidized  by  a  .solution  of  d- 
percamphoric  acid.  The  resulting  product  was  pure 
phenyl  benzenethiolsulfinate,  nip  67-68  C  with  infrared 
and  ultra  violet  absorption  spectra  identical  with  a 
known  sample.  The  yield  was  approximately  60'?i. 
Measurement  of  the  specific  rotation  showed  that  the 
sample  of  the  thiolsulfinate  was  definitely  optically 
active.  This  represents  the  first  example  of  an 
optir.illy  active  thiolsulfinate  in  which  the  sulfinyl 
group  IS  the  sole  source  of  asymmetry  in  the  molecule. 

2232 

Oregon  State  U.  Dept,  of  Physics,  Corvallis. 

IMPROVED  NMR  PROBE  FOR  MAGNETIC  FIELD 
MEASUREMENTS,  by  W.  L.  Pierce  and  J.  C.  Hicks. 
|1965|[2]p.  mcl..  illus.  diagr.  {AFOSR-65-0786) 

(AF  AFOSR- 64- 510)  AD  615695  Unclassified 

Also  puMished  m  Rev.,  Scient.  Instr. ,,  v.,  36;  202-203, 

Feb  'l9'6'5.  ' 

A  small,  simple,  transistorized,  marginal-oscillator 
t^pe  nuclear  magnetic  resonance  (NMR)  spectrometer 
has  been  developed  for  high  resolution  mapping  of 
magnetic  fields  in  lelatively  inaccessible  locations, 
such  as  the  interior  of  superconducting  solenoids..  With 
a  probe  volume  of  8  \  10”®  1,  the  device  is  able  to  give 
magnetic  flux-density  measurements  to  an  accuracy  of 


£ 

2  parts  in  10  with  a  spatial  resolution  of  about  1  mm. 
Remote  operation  of  all  controls  adds  considerably  to 
its  versatility. 


2233 

Oslo  U.  Inst.,  for  Theoretical  Physics  (Norwayi. 

PERTURBATION  THEORY  EXPANSIONS  THROUGH 
21ST  ORDER  OF  THE  NON-RELATIVISTIC  ENERGIES 
OF  THE  TWO- ELECTRON  SYSTEMS  (2p)  23p  anD 
(Is)^’s,  by  J  MidUl.  [19651  13p.  mcl.  tables, 
anstitute  rept.  no.  26)  (AFOSR- 65- 1662)  (AF  EOAR-64- 
32)  AD  624378  Unclassified 

A  lOth-order  perturbation  wave  furc'.cn  is  presented 
for  the  (2p)22p  state  and  the  (Is)^'s  stat’  of  a  2- 
electron  system.  Estimates  of  t  ie  correit  perturbation 
energy  coefficients  through  21st  order  are  evaluated 
giving  the  total  non-relativistic  energies  with  ten 
significant  figures.  Two  important  convergence  proper¬ 
ties  concerning  the  peiturbation  energy  coefficients 
furnished  by  the  Hylleraas-Scherr-Knight  variational 
perturbation  method  are  considered.  The  numerical 
values  of  the  energy  coefficients  obtained  by  usmg  trial 
wave  functions  up  to  order  203  are  presented,  and  it  is 
found  that  perlurbalional  convergence  is  somewhat 
better  for  the  (ls)‘'S  state  than  for  the  (2p)“P  slate, 
whereas  the  variational  convergence  is  best  for  the 
(2p)^®P  state.  The  total  non-relativistic  energies 
computed  from  the  sets  of  coefficients  are  given  for 
the  first  10  members  of  the  isoelectronic  sequences. 

2234 

Oslo  U.  Inst.;  for  Theoretical  Physics  (Norway) 

EXi\CT  QUANTUM  DYNAMICAL  SOLUTIONS  FCR 
OSCILLATOR- LIKE  SYSTEMS,  by  M..  Kolsrud.  [1965] 
[23[p.  (Institute  rept..  no.  28)  (AFOSR- 65- 2754) 

(AF  EOAR-64.32)  AD  628414  Unclassified 

There  are  very  few  cases  in  which  the  exact  solutions 
of  the  quantum-mechanical  equations  of  motion  are 
known.  For  a  certain  class,  however,  it  is  possible  to 
obtain  explicit  solutions,  or  rather  to  express  the 
quantummcchanical  solutions  in  terms  of  the  classical 
ones.  This  class  consists  of  systems  whose  Hamilton¬ 
ians  are  polynomials  of  the  second  degree  in  canoni¬ 
cally  conjugate  dynamical  variables  (i.  e.  'oscillator- 
likc').  As  these  systems  play  a  rather  important  role 
in  quantum  theory,  it  seems  worth  while  to  present 
an  exact  treatment  of  their  dynamics.  In  order  to 
stuoy  the  variation  with  time  of  the  state-or  of  the 
dynamical  variables-of  a  system,  it  is  convenient  to 
introduce  the  umtaryTinieevolution"  operator  T.  An 
explicit  expression  for  the  operator  T  is  found. 


2235 

Oslo  U.  Inst,  for  Theoretical  Physics  (Norway) 
COVARIANT  AND  HERMITIAN  SEMI-CLASSICAL 
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LIMIT  OF  QUANTUM  DYNAMICAL  EQUATIONS  FOR 
SPIN  1/2  PARTICLES,  by  M.  Kolsrud,  Mar.  1965, 
[27lp.  incl.  refs.  (Institute  rept.  no.  27)  (AFOSR  65- 
2755)  (l^onsored  Jouitly  by  AFOSF  under  AF  EOAR-64- 
32,  and  Fridrjof  Nansen's  I'und  (or  Advancement  of 
Science)  AD  627723  Unclassified 

The  Dirac  equation  with  a  Pauli  term  is  transformed 
to  a  covariant  and  Hermltian  two- component  form  to 
first  order  m  h.  The  Bargmann-Michel-Telegdi  equa¬ 
tions  are  deduced  ah  equations  of  motion  for  spm- 
operators.  Corresponding  operators  ui  the  Dirac  and 
semi-classical  picture  are  discussed. 


2236 

Oslo  U.  Inst,  for  Theoretical  Physics  (Norway). 

UPPER  OR  LOWER  BOUNDS  FOR  SCATTERING  PHASE 
SHIFTS,  by  M  Kolsrud.  [1965]  6p.  incl.  diagr. 
(Institute  rept.  no.  3C)  (AFOSR-66-1012)  (AF  EOAR-64- 
32)  AD  638054  Unclassified 

The  scattermg  character  of  some  earlier  given  varia¬ 
tional  eiqiressions  for  the  phase  shifts  is  analyzed  and 
compared  with  numerical  examples. 


2237 

Oslo  U.  Inst,  for  Theoretical  Physics  (Norway). 

AN  EIGENVALUE  PROBLEM  IN  QUANTUM  MECHANICS, 
byM.  Kolsrud.  [19651  lOp.  (Institute  rept.  na  34) 
(AFOSR-66-I013)  (AF  EOAR-64-32)  AD  638055 

Unclassified 

Stationary  perturbation  theory  in  quantum  mechanics 
often  makes  the  foilowing  assumption:  A  hermitian 
operator  is  expanded  in  a  power  series  in  terms  of  a 
small  eiqpansiun  parameter.  Then  each  of  the  discrete 
eigenvalues  will  also  be  given  by  a  power  series,  in 
terms  of  the  same  parameter.  Consideration  is  now 
given  to  a  special  eigenvalue  problem  where  this  not 
the  case.  However,  a  slightly  different  expansion  shows 
tnat  to  the  assumed  power  series  expansion  of  the  eigen¬ 
value  there  must  be  added  logarithmic  terms.  The  re¬ 
sult  therefore  constitutes  an  example  in  a  theory  which 
treats  the  problem  of  the  analyticity  of  the  eigenvalues 
as  functions  of  one  or  more  parameters. 
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Oslo  U.  Inst.,  for  Theoretical  Physics  (Norway). 

VARIA'nONAL  METHODS  FOR  SCATTERING  PROBLEMS, 
by  M.- Kolsrud.  [1965)  36p.  incl.  diagrs.  table. 

(Institute  rept..  no.  29)  (AFOSR- 66- 101 4)  (AF  EOAR-64- 
32)  AD  637700  Unclassified 

The  variational  meuiod  of  Schwinger  is  extended,  and 
leads  to  several  new  stationary  expressions  lor  tlie 
phase  shifts,  and  for  the  scattering  amplitude. 

Numerical  examples  are  given. 
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Oslo  U.  Inst,  ijf  physics,  Blindern  (Norway). 

SEARCH  FOR  AN  EXCITED  STATE  OF  THE  ^Be® 
HYPERNUCLEUS,  by  A.  G.  Frodesen,  F.;  Lunde,  and 
O.  SKjeggestad.  [1965]  [4]p.  incl.  diagrs.  (AFOSR  65- 
1354)  (AF  EOAR-63-lOOi  AD  6213S3  Unclassified 

Also  published  in  Phys.  Norvegica,  v.  1-.  277-280. 

T5E5: 

.Among  43  uniquely  identified  /\He®  and  29  ^^He"*'  ® 

hypernuclei  produced  in  association  with  stable  prongs 
of  range  500 gin  K"  capture  stars  in  nuclear  emulsions, 
a  search  has  been  made  to  detect  possible  originat- 

9»  5  4 

mg  from  an  excited  state  of  ^Be  -  ^ 

each  of  the  capture  stars  the  effective  mass  of  the  y^He 

and  each  of  the  stable  prongs  have  been  calculated  on 
the  assumpticn  that  the  stable  prongs  are  a  -particles. 
The  eiqierimental  effective  mass  distribution  has  been 
compared  with  background  estimates  from  Monte  Carlo 
calculations.  The  data  are  consistent  with  no 
events  coming  from  y^Be®*.- 

2240 

Oslo  U.,  [Inst.:  of  Physics)  Blindern  (Norway). 

A  FORTRAN  PROGRAMME  FOR  THE  ANALYSIS  OF 
HYPERFRAGMENTS  AND  FOR  OTHER  EMULSION 
STUDIES,  by  A.  G.  Frodesen,  K.  S.  Kolbig  and  M.  M.. 
Nicolic.  Feb.  3,  1965,  86p.  incl,  diagrs  tables,  refs. 
(Rept..  no.  CERN  65-6)  (AFOSR-65-1735)  (AF  EOAR-63- 
100)  AD  625014  '"nclassified 

A  FORTRAN  computer  programme  is  scribed  which 
IS  primarily  designed  as  an  aid  for  th  identification 
of  hyperfragments  from  a  kinematic,  .inalysis  of  the 
production  and  decay  vertices,  but  v  ich  may  also  be 
applied  to  other  emulsion  studios.,  he  programme 
considers  the  kinematics  for-.  (1)  i  iture  at  rest  of  a 
negative  meson  or  negative  baryoi  n  light  emulsion 
nuclei,  leading  to  the  formation  oi  a  number  of  charged 
secondaries,  and  at  the  most  one  neutral  particle;  (2) 
decay  at  rest  ot  a  liypenragment  into  charged  particles 
and  at  the  most  one  neutral  particle,  and  (3)  decay  in 
flight  of  a  hyperfr  ignient  into  charged  parviolcs.  The 
subroutines  of  the  programme  are  described,  and 
r.ingc-energy  tables  (tables  of  isotopes  and  particles 
with  binding  energies  of  hypernuclei)  and  a  list  of 
FORTRAN  variables  are  given, 
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Oslo  U.-  Inst  ot  Physics,  Blindern  (Noi  way) 

A  SYSTEMATIC  STUDY  OF  HYPERNUCLEI  FROM  E - 
CAPTURES  IN  NUCLEAR  EMULSIONS,  by  A.  G. 
Fiodesen,  T.  Roe  and  O.  Skjeggeatad,  [1965)  [7[p. 
inch  diagr,  tables,,  refs.  (AFOSR-65-1841)  (AF  EOAR- 
63-100)  Unclassified 
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I  Nuclear  Phys.,  v.  08:  575-581, 


A  total  of  35  bypemuclei  produced  by  slq^ing  t  ~ 
hyperons  in  nuclear  emulsions  was  studied  with  main 
emphasis  on  the  ideniUication  problem.  A  Idnematical 
analysis  of  the  hypernucleus  production  and  decay  stars 
was  combined  with  mass  and  charge  determination  of 
individual  prongs.  Out  of  25  non-mesic  hypemuclei, 

8  could  be  uniquely  identified  and  4  assigned  a  unique 
charge.  All  10  mesic  decay  could  be  uniquely  identified. 
The  emission  rate  of  measurable  hypernuclei  from 
capture  is  found  to  be  (3. 7  e  0. 9)%.  For  bypemuclei 
of  charge  Z  ~  2  the  overall  non-mesic  decay  ratio  is 
4.2  e  1.9. 


Oslo  U.  Inst,  of  Physics,  Blindern  (Norway). 

HIGH  ENERGY  PHYSICS  WITH  EMPHASIS  ON  STRANGE 
P.VRTICLES,  by  (O.  Skjeggestad  and  S.  O.  Sbrensen]. 
Final  scientific  rept,  Aug,  31,  1965,  31p.  incl.diagrs. 
tables,  refs.  (AFOSR-6S-1912)  (AF  EOAR-63-100) 

AD  626056  Unclassified 

Two  approaches  are  used  in  a  search  among  nonmesic 
hypernuclei  for  evidence  of  multi-nucleon  stimulated 
A  decay:  (1)  an  attempt  is  made  to  detect  fast  deuterons 
or  tritons  among  the  decay  products  of  hypernuclei  by 
mass  measurements  on  fast  prongs.  It  is  indicated 
that  stimulated  decay  processes  of  the  types  A  +  d  -•  n 
+  d  and  A  4  ^  n  1  may  occur;  (2)  a  search  is  made  for 
special  2-body  decay  modes  which  are  eiqiected  if  the 
multi-nucleon  stimulation  picture  is  correct.  Two 
examples  of  the  decay  mode  a^c®  "  n  +  He^  and  one  of 
the  mode  ^He’  ‘n  +  He  are  found.  The  non-mesic  to 
ir '  -  mesic  decay  ratios  for  hypernuclei  are  determined. 
A  short  description  is  presented  of  the  CERN  program 
REAP- THRESH  for  geometrical  reconstruction  of  events 
in  bubble  chambers. 


[Oxford  U.  Dept,  of  Anatomy  (Gt.  Brit, )] 

[RECIPROCAL  CeWTROLS  BETWEEN  NERVOUS 
SYSTEM  AND  ENDOCRINE  SECRETICWS)  by  G,  W, 
Hams,  Final  rept,  ^r,  1,  1965-Sept,  30,  1965,  5p, 
(AF06R-66-0604)  (AF  EOAR-65-3)  AD  479763L 

Unclassified 

A  technique  has  been  developed  to  obtain  practical 
quantities  of  hypophysical  portal  blood  from  the  rat. 

The  technique  was  used  to  obtain  portal  blood  rats  in 
prooestrus.  The  presence  of  luteinizing  releasing 
factor  (LRF)  in  this  blood  was  demonstrated  by  the 
ovarian  ascorbic  acid  depletion  method.  The  effects  of 
ovulation  on  Thyroid  stimulating  hormone  secretion,  a 
new  method  lor  TSH  assay  in  blood,  and  thyroid  deve¬ 
lopment  in  the  neonatal  rat  are  also  under  investigation. 


Oadord  U.  Dept,  cf  Pharmacology  (Gt.  Brit. ). 

BIOCHEMISTRY  OP  BIOGENIC  AMINES,  by  H.  K.  F. 
Blascbko.  Final  rept.  Mar.  1,  1965  (4]p.  incl.  refs. 
(AF06R-65-0668)  AF  EOAR-64-i2)  AO  615503 

Unclassified 

The  meta-hydroxy  analog  of  tyrosine  was  shown  to 
have  the  effect  of  awakening  tranquilized  animals. 

Many  sources  were  established  for  an  enzyme  that  wiU 
oxidize  hydroxyindole  derivatives.  Distribution  of 
amine  oxidases  in  mammalian  blood  plasma  was 
studied;  the  enzyme  is  related  to  qiermine  oxidase, 
Benzylamine  oxidase  from  pig  plasma  was  crystaUized. 
Work  was  resumed  on  detaching  the  enzyme  IsrsolecUhin 
from  the  insoluble  mitochondrial  detritus.  ChremaHin 
granules  of  the  adrenal  medulla.  Posterior  pituitary 
hormones  and  neurophysin:  Hormones  were  dissociated 
from  protein  by  using  columns  of  tphadex  G-25  and 
0.  in  formic  acid.  Granules  rich  in  hormones  were 
obtained  by  differential  centrifugation,  the  granules 
containing  a  protein  resembling  the  Van  Dyke  protein. 
Sulfur  containing  amino  acids:  Optically  pure  L- 
homocystine  was  obtained  from  L-methioniiie. 


Oxford  U.  Dept,  of  Pharmacology  (Gt.  Brit. ). 

[HYDROXYINDOLE  OXIDASE  IN  THE  CRYSTALLINE 
STYLE  OF  PINNA  N(»ILIS]  AttiviU  idrossindolos- 
sidasica  nello  stilleto  cristallino  di  Pinna  Nobilis,  by 
H.  Blaschko.  [1965]  [9)p.  incl.  diagr.  (AF06R-65- 
1549)  (AF  EOAR-64-12)  AD  623375  Unclassified 

Also  published  in  Riv.  Biol. ,  v.  58:  27-36,  Jan.  - 


Eiqieriments  were  conducted  on  the  hydroxyindole 
oxidase  activity  of  an  enzyme  present  in  crystalline 
Pinna  nobilis.  It  is  shown  that  a  homogenate  of  the 
crystalline  stylo  oxidizes  psilocine  with  the  formation 
<d  a  blue  pigment.  This  activity  was  also  observed 
in  tlie  gill  plates  of  Mytilus  edulis  and  is  described  as 
an  eiqiression  of  the  phenol  oxidase  activity  in  these 
tissues.  This  finding  is  discussed  in  relation  to  earlier 
observations  on  the  presence  of  a  phenoloxidase  in 
mollusfcs. 


Oxford  U.  Dept,  of  Pharmacology  (Gt.  Brit. ). 

THE  AMINE  OXIDASE  OF  PIC  PLASMA  IN  COPPER 
DEFICIENCY,  by  H.  Hlaschko  and  F.  Buffmii  and 
others.  [1965]  [2]p.  incl.  Uble,  (AFOSR-65-2856) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  SOAR  64-12  and  National  Institutes 
of  Health)  AD  629259  Unclassified 

Also  published  in  Biochem.  Jour.  v.  96:  4C-5C, 
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The  amine-oxidase  ('benzylamine-oxidase'  or 
histaminase]  activity  of  the  blood  serum  of  copper- 
deficient  pigs  was  studied.  Observations  on  the  bio¬ 
chemical  basis  of  the  cardiovascular  changes  in  copper- 
deficient  pigs  were  made  and  the  amine  oxidase  of  pig 
plasma  was  crystallized  and  shown  to  be  a  copper- 
containing  protein.  Samples  from  animals  maintained 
on  a  diet  deficient  in  copper  were  examined  lor  their 
amine-oxidase  activity.  The  freezedried  material  was 
tested  manometrically,  with  10mm  -benzylamine  as 
substrate.  The  samples  included  material  collected 
not  only  from  deficient  animals  but  also  from  animals 
that  had  received  copper  after  a  first  sample  had  been 
collected  while  they  were  copper-deficient.  The  results 
show  that  in  the  deficient  animals  enzymic  activity  was 
either  absent  or  extremely  low.  Under  copper  therapy 
the  enzymic  activity  made  its  appearance.  These  ob¬ 
servations  are  of  interest  in  relation  to  the  role  of 
copper  in  enzymic  processes.  Although  in  the  experi¬ 
ments  the  mechanism  of  action  of  capper  was  not  studied 
it  is  believed  that  the  pig  plasma  enzyme  belongs  to  a 
group  of  oxidases  in  which  capper  is  an  essential  constit¬ 
uent  of  the  catalytic  system.  From  what  is  known  of  the 
chemistry  of  related  enzymes,  the  bovine  spermine 
oxidase,  the  pea-seedling  am^e  oxidase  and  the  diamine 
oxidase  of  pig  kidney,  it  is  clear  that  the  whole  group 
of  amine  o^dases  sensitive  to  cyanide  and  to  carbonyl 
reagents  represents  a  new  type  of  copper- containing 
protein  with  catalytic  activity. 
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Oxford  U.  Dept,  of  Pharmacology  (Gt.  Brit. ). 

THE  ADENOSmE-TRIPHOSPHATASE  ACTIVITY  OF 
ADRENAL  CHROMAFFIN  GRANULES,  by  P.  Banks. 
[1965]  [8]p.  incl.  Ulus,  diagrs.  tables,  refs,  (AF06R- 
65-2857)  (AF  EOAR-64-12)  AD  629258  Unclassified 

Also  published  in  Blochem,  Jour,,  v,  95:  490-496, 
T5B5. - 

The  preparation  of  a  fraction  containing  highly  purified 
chromaffin  granules  from  the  bovine  adrenal  medulla  is 
described.  The  fraction  contains  an  adenosine- tri¬ 
phosphatase  activity  that  is  stimulated  by  Mg^  +  and 
that  cannot  be  explained  by  contamination  with 
mitochondria  or  mlcrosomes.  It  is  suggested  that  the 
adenosine- trlphospliatase  activity  is  related  to  the 
4>take  of  catecholamlne.-i  by  the  chromaffin  granules. 
(Contractor's  abstract) 
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Oxford  U.  Dept,  of  Pharmacology  (Gt.  Brit.) 

ACID  NUCLEA13ES  OF  THE  BOVINE  ADRENAL 
MEDULLA,  by  A.  D.  Smith  and  H.  Winkler.  [1965] 
[Ijp.  (AFOSR-66-0849)  (AF  EOAR-64-12)  AD  639529 

Unclassified 

Also  published  in  Nature,  v,  207  :  634,  Aug,  7,  1965. 

The  observations  show  that  the  RNase  described  by 
Phlllppu  and  Schumann  is  present  in  the  soluble  protein 


fraction  and  also  that  an  acid  DNase  is  present  in 
the  same  lysate.  The  material  used  in  this  study 
was  obtained  from  the  bovine  adrenal  medullary  "large 
granule"  fraction  by  ultracentrifugation  over  a  sucrose 
density  gradient.  Although  a  possible  contamination 
of  the  chromaffin  granules  by  either  mitochondria  or 
mlcrosomes  can  be  excluded  as  a  source  of  the  enzy¬ 
matic  activities  studied,  the  possibility  remains  that 
the  two  enzymes  are  lysosomal  in  origin.  Two 
alternative  interpretations  offer  themselves:  either 
the  presence  of  the  two  acid  hydrolases  is  an  expression 
of  a  close  relationship  between  chromaffin  granules 
and  lysosomes,  or  the  two  enzymes  are  located  not  in 
the  chromaffin  granules  but  in  lysosomes  which  might 
be  present  in  the  particulate  fraction  isolated  from  the 
chromaffin  tissue. 
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Oxford  U.  Dept,  of  Pharmacology  (Gt.  Brit.). 

PYRIDOXAL  PHOSPHATE  AS  A  CONSTITUENT  OF 
THE  HISTAMINASE  (BENZYLAMINE  OXIDASE)  OF 
PIG  PLASMA,  by  H.  Blaschko,  and  F.  Buffonl.  [1965] 
16p.  incl.  diagrs.  tables,  refs.  (AFOSR-66-1143) 

(AF  EOAR-64-12)  AD  639530  Unclassified 

Also  published  in  Proc.  Roy.  Soc.  (London),  v.  163B: 


The  histaminase  ('benzylamine  oxidase')  of  pig  plasma 
has  recently  been  crystallized  and  a  description  is 
given  of  some  of  the  physical  and  chemical  properties 
of  the  pure  preparation  of  the  oxidase.  The  fluorescence 
oi  the  enzyme  is  typical  of  a  protein  containing 
tri-ptophan.  The  pho^horus  content  is  about  four 
atoms  per  molecule.  On  enzymic  hydrolysis  a  product 
has  been  obtained  that  has  the  fluorescence  properties 
of  a  pyrldoxal  protein.  This  product  gave  rise  on  acid 
hydrolysis  to  material  capable  of  activating  the  L- 
typrosine  apodescarboxylase  of  Streptococcus  faecalis 
R  in  the  presence  of  adenosine  triphosphate,  indicating 
that  pyridoxal  was  set  free  in  the  hydrolysis.  Acid 
hydrolysis  of  a  solution  of  the  crystalline  enzyme  and 
subsequent  treatment  with  urea  yielded  diffusible 
material  with  the  spectroscople  and  fluorescence 
properties  of  pyridoxal.  Using  the  bacterial  apode- 
carboxylase,  traces  of  pyridoxal  phosphate  and  larger 
amounts  of  free  pyridoxal  were  shown  to  be  present. 

It  was  calculated  that  about  3  or  4  moles  of  prldoxal 
were  present  per  mole  of  enzyme.  Together  with  the 
phosphate  estimations,  these  phosphate  per  mole. 
Observations  on  rate  maintained  on  a  diet  deficient  in 
vitamin  Bg  are  in  agreement  with  these  conclusions. 
(Contractors'  abstract) 
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Oxford  U.  Engineering  laib.  (Gt.  Brit.). 

WAVES  IN  ANISOTROPIC  MEDIA,  by  H.  Mots.  Final 
rept.  Mar.  10,  1965  [30]p,  incl.  diagrs.  (AFOSR-66- 
0907)  (AF  EOAR-63-33)  Unclassified 

Theoretical  studies  have  been  directed  towards 
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understanding  how  factors  sometimes  discounted  in 
simple  models,  such  as  temperature  and  collision 
effects,  affect  the  propagation  of  waves  in  an  aniso- 
trc^ic  medium.  The  theoretical  and  computational 
work  on  dielectric  loaded  structures  has  yielded  a 
method  d  calculating  field  and  frequency  of  the  lowest 
TM  mode,  from  which  the  dispersion  curve  is  easily 
obtained.  Theoretical  work  on  waves  on  electron  beams 
has  been  confirmed  by  an  experiment  on  a  two  beam 
vacuum  tube.  Microwave  emission  from  a  solid  state 
plasma  device  has  been  observed.  The  effect  of  a  stand¬ 
ing  microwave  field  pattern  on  the  electron  temperature 
in  a  plasma  has  been  investigated  and  found  to  accord 
with  the  theory.  Laser  Induced  electron  and  ion  emis¬ 
sion  has  been  observed  from  metal  points  and  plane 
surfaces.  The  time  delay  between  the  laser  pulse  and 
onset  of  emission  has  been  measured  as  less  than 
3. 10"®  sec.  Stimulated  emission  has  been  observed  in 
the  ruby  optical  pumping  experiment  at  3  cm  and  8  mm 
wavelengths. 
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Oxford  U.  Engineering  [Lab.  j  (Gt.  Brit.). 

TIME  RESOLUTION  OF  LASER  INDUCED  ELECTRON 
AND  ION  EMISSION,  by  S.  H.  Klan,  F.  A.  Richards, 
and  D.  Walsh.  [1965]  [2]p.  incl.  Ulus,  diagr.  (AFOSR- 
66-1573)  (Sponsored  jointly  by  Air  Force  Office  of 
ScientUic  Research  under  AF  EOAR-65-37,  and  Science 
Research  Council)  AD  639852  Unclassified 

Also  published  in  IEEE  Jour.  Quantum  Electron. , 
v."QE-l;'35d-3'C0,  Nov.  1965. 

A  Q- switched  ruby  laser  illuminated  ttntalum  and 
niobium-tin  targets  with  75  nsec,  50  millijou'.c  pulses. 
Electron  and  ion  time  histories  over  the  50  to  500  range 
are  reported. 
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Oxford  U.  Inorganic  Chemistry  Lab.  (Gt.  Brit.), 

THE  REACTION  OF  ATCftlS  AND  RADICALS  WITH 
V/iRIOUS  MOLECULES,  by  J.  W.  Linnett.  Final 
rept.  Mar.  1965  [68]p.  Incl.  diagrs.  tables,  refs. 
(AFOSR-65-1491)  (AF  EOAR-63-32)  AD  623185 

Unclassified 

This  report  is  divided  into  4  parts:  (1)  Experiments  on 
theabsorption  of  hydrogen  atoms  by  palladium,  and 
palladium-gold  alloys  in  connection  with  some  earlier 
work  on  the  catalytic  effect  of  these  metals  and  alloys 
on  the  recombination  of  hydrogen  atoms;  (2)  Etqteri- 
ments  on  the  attack  of  a  number  of  metals  by  molecular 
and  atomic  oxygen  to  discover  in  which  cases  there 
were  considerable  differences  in  rate;  (3)  Experiments 
on  the  recombination  of  oxygen  atoms  on  the  surface  of 
the  alkal.i  metal  tungsten  bronzes;  and  (4)  Description  of 
a  pressure  gauge  which  has  been  devised  for  the  rapid 
and  convenient  measurement  of  pressures  in  mixtures 
containing  chlorine  at  pressures  of  the  order  of  I  mm 
the  accuracy  being  about  +  0. 01  mm. 
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Oxford  U.  Inst,  of  Experimental  Psychology  (Gt.  Brit. ). 

BRAIN  STEM  STIMULATION  AND  ETHOLOOICAL 
STUDIES  ON  BIRDS,  by  N,  Tinbergen,  D.  M.  Vowles, 
and  J.  D.  Delius.  Final  rept.  Jan.  1,  1964-Jan.  31, 
1965,  %>.  (AFOSR-65-0666)  (AF  EOAR-64-2) 

AD  615476  Unclassified 

The  work  was  specifically  intended  to  elucidate  further 
the  physiological  mechanisms  of  some  particular  type::' 
of  behavior  in  birds  using  lr>  combination  brain  stimula¬ 
tion  and  observation  techniques.  Studies  were  made  of 
the  interactions  between  internal  and  external  stimula¬ 
tion  and  of  the  interactions  occurring  during  simultane¬ 
ous  stimulation  of  two  different  areas  of  the  brain, 
which  yield  either  similar  or  ditfering  types  of  behavior. 
The  experimental  animals  chosen  for  this  work  were 
her ing  gulls,  whose  behavior  is  simpler,  i.  e. ,  stereo¬ 
typed,  than  that  of  the  classically  studied  mammals. 


2254 

Oxford  U.  Inst,  of  Experimental  Psychology  (Gt.  Brit.). 

THE  EFFECT  OF  HUNGER  ON  THIRST-MOTIVATED 
BEHAVIOR  IN  THE  BARBARY  DOVE,  by  D.  J. 
McFarland.  [1965]  [7]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-66-0841)  (AF  EOAR-64-2)  AD  639523 

Unclassified 

Also  published  in  Animal  Behav, ,  v.  13:  286-292, 
Apr.-Jun.  1965, 

A  number  of  workers  have  reported  that  dogs  and  other 
animals.  Including  man,  eat  less  than  normal  when 
thirsty  and  drink  less  when  hungary.  It  has  been  sug¬ 
gested  that  inhibition  of  eating  by  thirst  produces  a 
food  deficit  which  is  capable  of  motivating  behavior 
learned  for  food  reward,  McFarland  found  that  tlie 
extent  to  which  Barbary  doves  would  work  for  food 
when  thirsty  was  commens-irate  with  their  secondary 
hunger,  as  measured  by  recovery  in  food  intake  after 
water  deprivation.  The  experiments  re  "crt  c:’  in  this 
paper  were  designed  to  investigate  i'' ;  -.v:  responding 
effect  of  hunger  on  thirst  motivated  beitavivM. 
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Oxford  U.  Inst,  of  Experimental  Psychology  (Gt.  Brit. ). 

HUNGER,  THIRST  AND  DISPLACEMENT  PECKING 
IN  THE  BARtAHY  DOVE,  by  D.  J.  McFarland.  [1965] 
incl.  diagi-.  tables,  refs.  (AF06R-66-0842) 

[AF  EOAR-64-2i  AD  637631  Unclassified 

Also  publish^  in  .Milihal  Behav. .  v.  13:  293-300, 

Apr. -July  1965. 

The  demonstration  that  displacement  activities  can  be 
Influenced  by  direct  relevant  stimulation  has  led  to  a 
rejection  of  the  viei9  that  they  must  necessarily  be 
"allochthonous".  Although  the  latter  view  is  implicit 
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in  the  original  definitions  of  displacement  activity 
many  recent  authors  have  suggested  that  the  term 
should  continue  to  be  used  in  a  purely  descriptive  sense., 
Accordmgly,  in  thr  paper,  the  term  "displacement 
activity"  is  appliec.  to  activities  which  belong  to  motiva¬ 
tional  and  functional  systems  other  than  that  predom¬ 
inantly  activated  at  the  time  of  observation.  The  first 
step  in  explaining  the  occurrence  of  a  displacement 
activity  must  be  to  determine  to  which  system  the 
activity  belongs.  This  is  the  main  object  of  this  paper, 
in  which  a  typical  displacement  activity  is  examined  in 
relation  to  the  motivational  complex  characteristic  of 
the  situation  in  which  it  occurs. 
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Oxford  U.  Inst,  of  Experimenul  Psychology  (Gt.  Brit. ) 

CONTROL  THEORY  APPLIED  TO  THE  CONTROL  OF 
DRINKING  IN  THE  BARBARY  DOVE,  by  D  J. 
McFarland.  [1965]  [15|p.  incl.  diagrs.  rets.  (AFOSR- 
66-1108)  [AF  EOAR-65-14j  AD  637630  Unclassified 


Also  published  in  Ai.-  .i.il  Beh.iv.  ,  v.  13  47S-492, 

Oct,"  196?.,’ 

A  preliminary  hypothrsi.^  .ibout  iht  sy.stem  coinrolling 
drinking  in  the  Bartury  dove  is  derived  from  evpcri- 
nioiital  d.it.1  of  .1  beh.ivior.ll  r.ither  th.ir.  a  ph,>siulogical 
kind.  This  hypothesis  is  put  o'l  a  qu.int native  basi.s  by 
using  a  method  tli.it  is  desiribed  in  detail  in  the  appen¬ 
dix.  The  model  which  results  from  this  process  is 
capable  of  predicting  the  i nurse  ol  w.ltei  intake  during 
recovery  from  water  deprivation,  but  is  unable  to 
account  for  the  observed  liody  weight  changes.  By 
analyzing  the  model  accoiding  to  the  rules  outlined  in 
the  appondi.x,  a  more  complex  model  is  arrived  at, 
which  accounts  for  both  water  intake  and  bodyweight 
changes  during  recovery  from  water  deprivation.. 

This  complex  model  also  accounts  foi  the  course  ot 
food  intake  during  water  depi  iv.itioii,  and  the  extent  to 
which  water  intake  tails  during  food  deprivation.  Tlu' 
model  shows  a  close  paiallel  to  the  known  plivsiologiial 
facts  and  successfully  predicts  tlie  diilv  evapoiative 
water  loss  in  the  Barbaiv  dove,  and  the  e.xtent  to  which 
Barbary  doves  can  tolerate  water  lationmg  w  ithoiit  loss  ol 
bixlvweight.; 


AIR  FORCE  SaENTfFIC  RESEARCH 


2257 

Padua  II  (Italy) 

SEVENTH  INTERNATIONAL  SYMPOSIUM  ON  FREE 
RADICALS-  SUMMARIES  OF  INVITED  PAPERS,  Padua. 
(Italy)  (Sept.  5-10.  1965)  [1965]  f55]p  incl  diagrs. 
tables,  rels.  (AFOSR-67-1796)  fAF  EOAR-66-01) 

AD  656392  Unclassified 

The  document  comprises  summaries  of  papers  pre¬ 
sented  in  the  following  fields:,  quantum  theory  of  open 
shell  molecular  states:  recent  aovaiices  in  free  radical 
detection  in  gas  phase;  mass  spectrometry  of  free  rad¬ 
icals:  far  ultraviolet  photochemistry  in  fiee  radical 
studies,  the  electron  in  solution  and  diradicals,  triplets, 
and  unstable  singlet  molecules 
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Parma  u.  In-st  of  Physiology  (Italy). 

TRANSMISSION  OF  TONIC  ACTIVITY  THROUGH  LAT¬ 
ERAL  GENICULATE  BODY  AND  VISUAL  CORTEX,  b\ 
A  Arduini  and  A  Cavaggioni  (1965]  il6]p,  met 
diagrs  table,  refs  (AFOSR-66-0789)  (AF  EOAR-64- 
38)  AD  632882  Unclassified 

Also  published  in  Arch  Ital  Biol.  v  103:  652-667, 
i9‘f5‘  ~ 

In  the  barbiturate  cat.  the  transfer  functions  for  the 
lateral  geniculate  body  and  visual  cortex  have  been  de-- 
termined  for  tonic  activity  in  dark  and  light  adaptation 
bt  recording  simultaneously  from  chiasma,  geniculo- 
cortical  radiations  and  corticothalamic  projections 
Geniculate  transfer  functions  remain  fairly  constant  for 
all  ialucs  of  input  activity  tested,  while  the  cortical 
transfer  functions  show  a  definite  tendency  to  increase 
with  decrease  of  the  input  The  behavior  of  the  corti-- 
cal  transfer  functions  has  been  interpreted  as  deter¬ 
mined  by  the  non  specific  inputs  to  cortical  neurones 
The  effects  of  iniecting  Nembutal  seem  to  support  this 
hypothesis 
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Parma  U  Inst  of  Physiology  (Italy) 

ISOLATE  UNIT  ACTIVITY  IN  CENTRAL  VISUAL  PATH¬ 
WAYS.  by  A  Arduini,  Jan.  !,■  1965  -  Aug.  31.-  1965 
|23]p.  incl.  diagrs.  (Scientific  rept.  no.  1)  (AFOSR-65- 
2216)  (AF  EOAR-65-8)  AD  623800 

Unclassified 

Isolated  neuronal  dischanges  were  led  through  micro- 
electrodes  from  the  fibers  of  the  gemculo-cortical 
and  cortico-thalamic  tracts  of  the  cat's  visual  system. 

A  comp.iribon  was  made  of  the  interval  histograms  of 
the  neuronal  activity  during  dars  adaptation  in  3  dif- 
Uienl  preparations:  (1)  intact  brain  anesthetized 
(MemlHital),  (2)  intact  brain  curarized,  (3)  midpontine, 
pi  e-trigeiiiinallv  transected.  In  the  anesthetized  prep- 
aiation  interval  histograms  of  the  neuronal  discnarges 


in  dark  adaptation  were  also  compared  in  the  presence 
and  in  the  absence  of  synchronized  retinal  activity.. 
(Contractor’s  abstract) 
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PEC  Research  Associates,  Inc. ,  Boulder,  Colo. 

NOTES  ON  A  PARTIAL  SURVEY  OF  CYBERNETICS 
IN  EUROPE  AND  U.  S.  S.  R. ,  by  M.  A.  Arbib. 

Final  rept.  May  19,  1965.  152p.  incl.  diagrs.  refs. 
(AFOSR-65-1412)  (AF  49(638)1446)  AD  623127 

Unclassified 

Brief  summaries  are  given  of  research  activities  at  a 
number  of  centers  and  laboratories  in  Western  and 
Eastern  Europe.,  Tne  summaries  are  primarily  the 
transcribed  notes  of  tne  author  made  during  a  recent 
trip.  The  researen  reported  is  tnat  primarily  classi¬ 
fied  as  cybernetics  in  tne  Western  sense,  i.e. ,;  cate¬ 
gorized  as  automata  theory,  neural  modeling,  artifi¬ 
cial  intelligence,  and  pattern  recognition.  Soviet  work 
excels  in  areas  such  as  control  theory  and  information 
tneory  where  strong  mathematics  is  paramount.  Re¬ 
search  lags  Where  it  requires  large-scale  computers 
for  non-numerical  work.  Thu  report  Includes  an  intro¬ 
ductory  section  Which  traces  the  historical  progress  of 
tne  role  of  cybernetics  (in  the  Soviet  sense,  i.  e. , 
broadly  as  tne  science  of  control  including  problems  of 
mathematical  economics  and  operations  researen)  in 
tne  Soviet  society..  Several  appendices  are  included: 

(a)  a  listing  associating  particular  scientists  and 
groups  with  particular  subject  fields;  (b)  an  annotated 
listing  of  some  of  the  major  journals  wnicii  publish 
papers  in  cyberneti'’s;  (c)  a  list  of  references  to  re¬ 
views  of  aspects  of  Soviet  science  and  education  ger¬ 
mane  to  the  topics  of  the  report,  and  (d)  a  random  se¬ 
lection  of  Ru.isian  papers  supplementary  to  (c).  Tne 
report  contans  city.  name,  and  subject  indices. 
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I  PEC  Research  Associates,  Inc.,  Boulder,  Colo.) 

A  COMMON  FRAMEWORK  FOR  AUTOMATA  THEORY 
AND  CONTROL  THEORY,,  by  M..  A.  Arbib.  [1965] 
|l7|p.  (AF  49(6’»8)1446)  Unclassified 

Published  111  .SIAM  Jour.  Control,  Ser.  A,  v.  3..  206- 
I555.'^AFOSR-66-0013;,  AD  641628) 

This  IS  an  expository  paper  sketching  some  of  the  ideas 
coninion  to  automata  theory  and  control  theory.  The 
first  section  on  stales  and  semigroups,  indicates  how 
discrete  automata  and  continuous  systems  can  be  sub¬ 
sumed  under  a  common  definition.  The  unifying  con¬ 
cept  is  tnat  of  the  input  semigroup  and  the  semigroup 
of  tne  system —  or  automation.  Unfortunately,  tnis 
central  idea  is  not  explored  in  any  depth  here.  Tne 
remainder  of  tne  pajXT  is  devoted,  for  the  most  part, 
to  linear  systems  and  their  generalization,  additive 
svstenis  Linear  systems  arise  in  a  natural  way  in 
control  tneori  and  have,  accordingly.,  been  studied 
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intensivelv.,  Tne  paper  does  not  indirale  wiielfter  addi-. 
live  systems  have  a  correspondiiif;  role  in  automata 
theory.  Controllabilit.,  and  ohservabilitj  are  discussed 
for  linear  systems.  (Math.  Rev.  abstract) 


2262 

Pennsylvania  State  L'.  (Dept,  of  Chemistry  |  University 
Park. 

d-ORBITAL  PARTICIPATION  IN  SILANE  CONJUGA¬ 
TION,  by  L.  Goodman.  A.  H  Konstam.  and  L.  H. 
Sommer.  [1965]  |5|p.  incl.  diaytrs.  table,  refs. 
(AFOSR-65-0877)  (Sponsored  jointlt  In  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-62-39  and  Dow 
Corning  Corp. )  AD  618356  Unclassified 

Also  published  in  Jour.  Amer.  Cnem.  Soe. .  i  87. 
1612-1016,'  Mar.  5,  1965. 

A  substituent  interference  exiieriment  on  tne  intensitt 
of  the  Ly,  bands  In  pneiiN Isilanes  demonstrate.-,  t.iat  tne 
S1H3  group  actualU  does  writhdraw  electrons  from  t'le 
benzene  ring  into  Si  3d-orbilals.  Sucn  an  experiment 
nas  general  applicability  for  ascertaining  partit  ipation 
of  d-orbltals  in  a  conjugation  scncnie..  (Contractor’s 
abstract) 


2263 

[Pennsylvania  State  U.  Dept.;  of  Chemistry,  Univcrsitv 
Park) 

PHYSICAL  PROPERTIES  OF  ISOTOPICALLY  SUBSTI¬ 
TUTED  MOLECULES,  by  W.  A.  Steele.  Final  rept. 
[1965]  [5|p.  incl.  diagrs.  (AFOSR-65-1693)  (AF  AFOSR- 
63-118)  AD  624163  Unclassified 

The  research  accomplishments  of  this  study  include. 

(1)  completion  of  a  balance  lor  accurately  measuring 
fluid  density  over  wide  ranges  of  temperature  and 
pressure;  (2)  construction  of  a  low  temperature  still 
for  purifying  materials  whose  densities  were  meas¬ 
ured;  and  (3)  measurement  of  the  density  of  methane 
and  perdcuteromethane  at  temperatures  from  the  melt¬ 
ing  point  to  the  critical  region,  and  at  pressures  up  to 
80  atm.  The  balance  attained  an  accuracy  of  1-2  paits 
in  lo4  in  density  and  of  ±0.1  psi  pressure  and  t  0.01  C 
temperature. 


2264 

Pennsylvania  State  U.  Dept,  of  Cnemistry,  Universil, 
Park 

SELECTIVITY  OF  GROUND-STATE  Cj  AND  TRIPLET- 
STATE  CYCLOPROPYLIDENE  IN  OLEFIN  ADDITION 
REACTIONS,  by  P.  S.  Skell  and  R.  R.  Engel.  [1965] 
[2]p.  incl.  table.  (AFOSR-65-2141)  [AF  AFOSR-64- 
503]  AD  629052  UncLissified 

Also  published  in  Jour.  Amer  Cnem.  Sue  ,  v  87- 
'2493-2494,  June  5,  1965. 


A  large  excess  of  equilibrated  olefin  mixture  was  added 
to  tne  cold  etacu,ited  sample  wnicii  cau.-.ed  the  matrix 
to  melt  due  to  neat  of  condensation  and  reaition  oc¬ 
curred  in  tne  liquid  phase  at  temix-ratures  in  tne  -100 
to  -150  range  Tne  re'atne  rate  lonstants  for  Ixitn 
steps  of  tne  reaction  were  determined  (olefin,  relatue 
rate  of  oltfin  addition  to  Cj  to  lorm  i  M  loprop.lidenes, 
and  relative  rate  of  olefin  .iddition  to  i  >(  lopi  op\ lidenes 
to  form  spirojXMitanes  shown)  1 . 3 -tiut,idiene.  1.  20. 
propene.  5,  8.,  cis-2  butene  15,  10.  tran.s-2-butene, 

32,  1,.  and  2-methvlpropei,e  ’’0,  6 


2265 

Pennsvlvania  State  U.  Dept  „f  Cnemistr\  Universit,- 
Pars. 

THE  CHEMISTRY  OF  C]  GROUND  STATE.  iP  b., 

P.  S  Snell  and  R.  R.  Engel  |19t5|]Ijp,  im  1  di.i,;is 
(AFOSR-OS- 21 42!  (Sponsott'i  jointlv  iis  .■\ir  Foici 
Scientific  Reseaich  undei  |AF  AFO.SR-64-503  |  .incl  Ai  mi 
Reficaren  Office  (I>urham))  AD  6290,50  Unclassified 

Also  publisiied  in  Joui  Amei.  Cnem  Soc  ,  i  87 
1135,  "Mai  '5'..' ice's' ■ 

Additions  ol  olefins  to  Cj  lesults  in  forimition  of  sptro-- 
pentanes  and  bisetnanoalleiies  Tne  jiroducts  obtained 
from  tne  reactions  of  ground-state  Cj  with  the  cis- 
and  trans-2-butenes  are  leported.  The  spiropentane 
product  im.xtures  were  an.iKzed  and  assigned  struc¬ 
tures  of  isomeric  1,.  2.  r,.  2’-tctraniethtlspiropen- 
tanes.  The  observations  for  tne  reactions  of  cis  and 
trans-2-butenes  witn  ground-state  carixin  atoms  arc 
summarized.  A  triplet  Cj  reagent  is  required  for  tne 
postul.ited  reaction  scheme,  and  tnis  assignment  is 
III  accord  witn  the  siH’ctioscopic.ill,,  identified  triplet 
P  giound  state.  Ring  lormation  b\  stereospecific 
mode  precedes  ring  formation  liy  the  nimstereosiieeifii 
mode.  (Coiitrai  toi 's  a  istract) 


2266 

Pennsvlvania  State  U.  Di'pt.  of  Cnemistri  Universitv 
Park 

THE  CHE.MISTRY  OF  Cj  METASTAULE  STATES,  'd 
AND  Is.  b\  P..  S  Skell  and  R.  R.  Engel.  [1965|  [l]p. 
incl.  di.igrs.  (AFOSR-65-2143)  (Sponsored  jointly  by 
All  Fence  Office  of  Scientific  Reseann  under 
[AF  AFOSR-64-503  ]  and  Army  Research  Oftice.- 
(Durnam))  AD  629049  Uiicl.issifiecl 

Also  publisiund  in  Jour.  Amer  Chem  Soc.,  v,87, 
1135.  Mar.  "5,'  1965. 

Products  of  tne  triplet  ground  state  of  monatomic  c.ir- 
iKiii  Cj  .is  w,dl  as  tne  excited  singlet  S  and  D  states 
wore  selectively  produced.  Tne  ground  state  addition 
to  olefins  IS  stei eosjiecilii  in  the  lust  steji  and  non- 
stei eosjK'cifii  in  the  second,  producing  a  sjni  ojient.ine, 
tne  singlet  D  exi  ited  state  adds  steieospei  ifically  111 
l»tn  steps  Tne  excited  states  also  yield  other  re¬ 
action  products  (e  g  ..  l,3-climeth,l  alleni  fromcis-2-. 
butene). 
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Pennsylvania  Stale  U.  Dept,  of  Chemistry,,  Umversity 
Para. 

REACTIONS  OF  CARBON  VAPOR.  I.  REACTIONS 
OF  TRIATOMIC  CARBON  WITH  OLEFINS,  by  P.  S. 
Skell,  L.  0.  Wescott,  Jr.  and  otners.  [1965]  |7|p. 
incl.  diagrs.  tables,  refs.  (AFOSR'e3-2144)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  liesearcn 
under  AF  AFOSR-64-503,  Army  Researcn  Office 
(Durham),  Esso  Researcn  and  Engineering  Corpora¬ 
tion.  and  National  Science  Foundation)  AD  629063 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. .  v.  87;. 
2829-2835.  July  5.  1965. 

A  major  component  of  carbon  vapor  is  C3.  The  chem¬ 
ical  properties  of  this  substance  were  studied  at  -196 
in  additions  to  olefins,  the  products  being  bisethano- 
allenes.  Relative  rates  show  C3  to  be  a  nonselectivc 
dicarbene  for  oelfin  additions  and  yet  it  does  not  show 
insertion  properties.  In  a  paraffin  hydrocarbon  ma-- 
irix  at  -196  .  C3  is  stable.  Tnis  variety  of  C3  adds 
stereospecifically  to  cis-  and  trans-2-butenes,  con¬ 
firming  the  conclusion  from  spectroscopic  analysis  of 
the  Swings  bands  that  the  ground  state  is  singlet.  Non- 
stcreospecificity  is  observed  with  simultaneous  depo¬ 
sition  at  -196  of  C3  and  the  2-butenes,  indicative  of 
a  .iitherto  unobserved  triplet  state  C3,  limits  of  10-1 
to  10-5  sec  were  placed  on  bie  nalf-lifc  for  decay  of 
this  triplet  state  to  a  singlet  state. 


2268 

Pennsylvania  State  U.  Dept,  of  Chemistry,,  University 
Park 

THE  REACTIONS  OF  CARBON  ATOMS  WITH  CHLOR¬ 
INATED  HYDROCARBONS,  by  P.-  S.  Skell  and  R.  F. 
Harris  |1965]  Ip.  incl.  diagr..  (AFOSR-C6-1040) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  (AF  AFOSR-64-503],  and  Army  Re¬ 
search  Office  (Durham))  AD  632216 

Unclassified 

Also  published  in  Jour.  Amer.;  Chem.  Soc.,  v  87:' 
5807,,  Dec.  1965. 

Reactions  of  carbon  atoms  with  chlorinated  hydrocar¬ 
bons  are  described.  Tlie  reaction  with  carbon  tetra¬ 
chloride  yields  2  products,  letrachloroetnylene  and 
octochloropropane.  Carbon  atoms  reacts  with  chloro¬ 
form  in  a  similar  manner,  yielding  iricnloroeth^lene 
and  1, 1,  2,  2. 3, 3-hexachloropropane,  t-butyl  cnlorlde 
produces  l-ehloro-2,  2-dimetiiylcyclopropane  as  the 
major  product. 


2269 

Pennsylvania  State  U..  Dept  of  Chemistry,  Umversity 
Park. 

THE  REACTIONS  OF  CARBON  ATOMS  WITH  SATU¬ 
RATED  HYDROCARBONS,  by  R.  R.  Engel  and  P.  S. 
Skell.  (1965)  Ip.  incl.  diagrs.  (AFOSR-66-1041) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Researcn  under  [AF  AFOSR-64-503]  and  Army  Re¬ 
search  Office  (Durham) )  AD  632217 

Unclassified 

Also  published  in  Jour.  Amer.,  Cnem.  Soc.,,  v.  37: 
4663,  Oct.  1965. 

The  reactions  of  carbon  atoms  with  saturated  hydro¬ 
carbons  are  reported.  The  products  formed  with  2- 
metnylpropane  were  1,  l-dimethylcyclopropane  and  2- 
methylbutane..  Tne  reaction  of  carbon  atoms  with 
cyclopropane  gave,  as  the  major  product,  methylene- 
cyclopropane  in  65%  yield.  Using  the  time-delay 
technique  as  previously  described,  it  was  determined 
that  all  oroducts  were  resulting  from  the  ^S  state  of 
carbon. 


2270 

Pennsylvania  State  U.  (Dept,  of  Che.mistry)  University 
Park. 

CHEMICAL  PROPERTIES  OF  LABILE  SPECIES,  by 
P.  S.  Skell.  Final  rept.  1961-1965,  5p,  incl,  refs. 
(AFOSR-67-0044)  (AF  AFOSR-62-52  and  AF  AFOSR- 
64-503)  AD  645534  Unclassified 

The  major  effort  was  expended  in  the  study  of  vapor¬ 
ized  carbon.  The  chemistry  of  Cj  and  3  states  of  C3 
in  2  states  have  been  studied  extensively,  and  re¬ 
actions  with  olefins.  aUanes  and  some  alkyl  halides 
have  been  examined  in  considerable  detail.  Tht  suc¬ 
cess  in  studying  carbon  vapor  has  indicated  tne  teas  - 
biiily  of  extending  the  studies  to  other  high  tempera 
ture  atomic  and  molecular  species.  The  primary  ob¬ 
jective  of  the  program  was  the  study,  at  room  tempera¬ 
ture  or  below,  of  the  chemical  properties  of  species 
stable  at  high  temperatures.  The  most  interesting 
class  of  substances  which  falls  in  this  category  are 
the  atomic  species,  which  for  the  main  part  have  not 
been  studied  as  reactive  species. 


2271 

Pennsylvania  Slate  U.  Dept,  of  Chemistry,  University 
Park. 

THE  FORM  OF  D  ORBITALS  IN  CARBON-SULFUR  ” 
BONDS,  by  L.  Goodman  and  R.  W.  Taft.  (1965]  3p. 
incl.  diagrs.  table.  (AFOSR-66-0584)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-65-742  and  National  Science  Founda¬ 
tion)  AO  632763  Unclassified 

Also  published  in  Jour.  Amer.-  Chem.  Soc. ,  v.  87:- 
4385-4387.,  Oct.  5,  1965. 
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It  has  been  found  that  the  effect  of  twisting  OCH3  group 
and  SCH3  group  from  the  ring  copianarlty  produces 
fluorine  nuclear  magnetic  resonance  shielding  effects 
which  are  dramatic  in  their  qualitative  differences. 
This  F  shielding  result  clearly  requires  that  there  is 
population  of  the  S  3d  orbitals  in  the  twisted  conforma¬ 
tion  and  hence  establishes  that  the  d  orbitals  are  not 
severely  angularly  deformed. 


2272 

Pennsylvania  State  U.  Dept,  of  Chemistry,,  Umversity 
Park. 

FAR  ULTRA-VIOLET  ABSORPTION  BY  CONJUGATED 
ORGANIC  IODIDE  MOLECULES,  by  R.  F..  Schaufele 
and  L.  Goodman,  [1965]  8p.  Incl.  dlagrs.  tables,  refs. 
(AFOSR-66-0588)  (AF  AFOSR-65-742)  AD  632760 

Unclassified 

Also  published  in  Trans.  Faraday  Soc. v.  61;.  597- 
604,  Apr.  1965. 

Bands  analogous  to  the  Herzberg-Scheibe  B  and  C 
bands  in  HI  and  CH3I  have  been  observed  in  iodine  de¬ 
rivatives  of  planar  conjugated  hydrocarbons.  From 
energy.  Intensity  and  substituent  perturbation  consid¬ 
erations  they  are  assigned  as  arising  primarily  from 
V  f  — *  68  promotion,  with  persistence  of  J.  j  type 
coupling,  where  6s  is  a  Rydberg  orbital  predominantly 
composed  of  6s  iodine  containing  some  carbon  3s  con¬ 
tributions.  (Contractor's  abstract) 


2273 

Pennsylvama  State  U.  Dept,  of  Engineering  Mechanics, 
University  Park. 

EXPERIMENTAL  TECHNIQUES  FOR  THE  DIRECT 
OBSERVATION  OF  FATIGUE-INDUCED  DEFORMA¬ 
TION  FAULTING  IN  THIN- FOIL  STAINLESS  STEEL, 
by  L.  E.  Murr  and  P.  J.  Smith.  [1965]  [7]p.  incl. 

Ulus,  diagrs.  refs.  {AFOSR-6‘.-1155)  (AF  AFOSR- 
63-165)  AO  618357  Unclassified 

Also  published  in  Trans.  Metall.  Soc.  AIME,  v.;  233:- 
755-761,  Apr.  1965., 

A  study  is  made  by  transmission  electron  microscopy 
of  thin  foils  of  304  stainless  steel  fatigues  external  to 
the  electron  micioscope  in  reversed  bending,  and  of 
thin  foils  fatigued  directly  within  the  microscope  in 
alternating  tension.  The  build-up  of  stacking  faults  in 
the  thin  foil  during  fatigue  was  correlated  with  the  dis¬ 
location  structures  found  in  thin  films  prepared  from 
fatigued  bulk  specimens.  The  performance  of  the 
special  devices  designed  for  fatigue  of  thin  foils  so  out-- 
lined  and  the  importance  of  alternative  methods  of  prep¬ 
aration  of  more  uniform  fatigue  specimens  by  vapor 
deposition  are  emphasized.  (Contractor's  abstract) 


2274 

Pennsylvania  State  U.  Dept,  of  Engineering  Mechanics, 
Umversity  Park. 

A  TRIAXIAL  EXPERIMENT  ON  YIELD  CONDITION  IN 
PLASTICITY,,  by  L.  W.  Hu,  J.  Markowitz,  and  T.  A. 
Bartusn.  Jan.  1965.  21p  me!  diagrs.  taules. 
(AFOSR-65-0313)  (AF  AFOSR-64-l‘27)  AD  614574 

'unclassified 

A  tria-xial  stress  experiment  was  develoijed  for  tne  de- 
terriiinalion  of  the  intersections  of  the  initial  and  sub¬ 
sequent  jield  surfaces  with  a  nydrostatic  stress-princi¬ 
pal  stress  plane..  Results  of  an  experiment  on  Niltany 
Brass  No.  2  of  tne  soft  grade  were  reported.  Informa¬ 
tion  so  obtained  makes  it  jxissible  rather  man  a  2- 
nimensional  curve  as  observed  in  conventional  biaxial 
stress  tests.  (Contractor's  abstract) 


2275 

Pennsyltania  State  U.  Dept,  of  Engineering  Mecnanics, 
U-atersity  Park. 

LOAD-CARRYING  CAPACITIES  FOR  RECTANGULAR 
PLATES  OF  ANISOTROPIC  MATERIALS,  b,  L.  W. 

Hu.  Jan.  1965.  27p.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-0314)  (AF  AFOSR-64- 127)  AD  614575 

Unclas.sified 

A  cofiiple'c  solution  to  the  load-carrying  capacities  of 
rectangulai  plates  witn  anisotropy  is  olHained.  Tne 
plates  are  simply  supported  and  subiecled  to  umformly 
distnbuled  load.  The  anisotropy  is  descriiiod  by  tne 
modified  v.  Mises  yield  condition  suggested  by  Hill. 
Also,  a  compiele  solution  to  tne  lo-id-carrying  capac¬ 
ities  of  isotropic  plates  is  licnved  from  ihe  afore- 
menlioncd  solution  as  a  special  case.  (Contractor's 
abstract) 


2276 

Pennsyivama  Slate  U.  Dept,  of  Engineering  Mochaiurs, 
University  Park. 

CASCADE  ARRANGEMENT  IN  SPHERICAL  PRESSURE 
VESSEL  DESIGN  FOR  NUCLEAR  POWER  REACTORS, 
by  L.  W.  Hu  and  J.  C,  Schultzler.  Jan.  1965.  27p. 
incl.  diagrs.  tables,  (AFOSR-65-0315)  (AF  AFOSR-. 
64-127)  AD  614591  Unclassified 

Pressure  vessels  in  cascade  arrangement  are  sug¬ 
gested  for  nuclear  power  reactor  design.  Tne  stress 
analysis  and  a  procedure  for  the  minimum  weignt  de¬ 
sign  of  cascade  spherical  shells  arc  presented.  A 
numerical  example  of  2  stage  spnerical  shells  is  given 
to  demonstrate  the  procedures  developed  as  well  as 
the  need  of  such  type  of  pressure  vessels  m  nuclear 
power  reactor  design.  (Contractor's  abstract) 
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Pennsylvania  State  U.  Dept,  of  EnHineenn};  Mecnames, 
Uiiiversilv  Park. 

THE  APPLICATION  OF  COLOR  PHOTOGRAPHY  TO 
TRANSMISSION  ELECTRON  MICROSCOPE  STUDIES 
OF  THIN  METAL  FOILS,  by  L.  E.  Murr  and  N.  C 
Innian.  |1965]|9]p.  incl.  illus.  and  table.  (AFOSR-65- 
2126)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-64-S69  and 
National  Science  Foundation)  AD  629843 

Unclassified 

Also  published  in  Ph\s.  State  Solids,  v.  10:  441-445, 
1965., 

A  study  was  made  of  tne  application  of  color  photogra¬ 
phy  to  observations  of  dislocation  motion  and  other 
time  dependent  phenomena  in  thin  metal  foils  bv  trans¬ 
mission  electron  microscopy.  In  the  present  applica¬ 
tion,  pairs  of  sequential  electron  transmission  micro¬ 
graphs  are  first  sujierposod  ojitically  to  obtain  color 
addition  Tne  sujierposed  image  is  then  photograpned 
using  standard  color  emulsions.  It  was  found  tnat 
photographic  density  cnaiiges  in  black  and  white  whicn 
result  from  the  movement  of  dislocations,,  bend  con-- 
tours,  dispcriied  particles  and  like  phenomena,  are 
sensitively  reproduced  as  a  corresponding  color  change 
which  IS  immediately  apparent  to  tne  eve  (Contractor's 
abstract) 


2278 

Pt  nnsyiy  ania  State  U.  Dept,  of  Engineering  Mecnanics. 
University  Park. 

SOME  OrtSERVATlONS  OF  DISLOCATION  MOTION  IN- 
THIN  METAL  FOILS  RESULTING  FROM  HIGH  INTEN¬ 
SITY  ELECTRON  IRRADIATION  IN  AN  ELECTRON 
MICROSCOPE,  bv  L.  E,  Murr,  (i965j  I2p,  incl.  illus. 
diagi-s.  tables,  rets,  (AFOSR-66-2648)  (AF  AFOSR- 
04-669)  AD  643186  Uncla-s.sified 

Also  jiujihsji^-d  in  Prut,  Penn,  Acad.  Sci. v  39:  202- 
2l3'.  1965 

Dislocation  motion  in  thin  foils  of  stainless  steel  and 
inconel  (76'?  Ni.  16'?  Cr)  was  observed  by  transmis¬ 
sion  eleitron  microscopy.  Sti  esses  required  to  move 
and  nucleate  dislocations  were  measured  directly  from 
electron  micrographs  with  the  aid  of  selected  area 
electron  diffraction  patterns  of  the  dislocated  areas. 

A  theoretical  treatment  is  presented  to  account  for  the 
stres.ses  induced  In  thin  foils  by  the  action  of  the  elec¬ 
tron  Ix'am.  and  it  is  concluded  that  thermal  stresses 
of  sufficient  magnitude  to  move  dislocations  could  exist. 
(Contra!  toi 's  abstract) 


2279 

Pennsylvania  State  U.  IDejit.  of  Physics]  University 
Park 

MECHANISM  OF  THE  PRECIPITATION  OF  THE  SPIN¬ 
EL  FROM  MgO-Al203  SOLID  SOLUTIONS,  by  V,  S. 


Stubican  and  R.  Roy.  [19651  [5]p.  incl.  diagrs. 
[AFOSR-65-2024)  (AF  43(638)857)  AD  627716 

Unclassified 

Also  published  in  Jour.  Pnys.  and  Chem.  Solids. 

V.  26:  1293-1297;  Aug.  1965. 

The  point  defects  present  in  the  Mg0-Al203  crystal¬ 
line  solutions  were  investigated  by  using  precise  cell 
dimensions  and  density  measurements.  The  precipi¬ 
tation  of  the  spinel  from  crystalline  solutions  was 
studied  by  quantitative  x-ray  diffraction.  It  was  found 
tnat  tne  precipitation  is  a  diffusion  controlled  process, 
and  the  equation  for  the  fraction  precipitated,  y  =  1- 
exp[-(t/T)h],  fits  the  experimental  results  for  y=  0.05 
-  0.95.  The  exponent  n  was  found  to  be  very  close  to 
3  2,  suggesting  that  under  the  experimental  conditions 
the  growing  particles  are  approximately  spheroidal. 
Electron  prove  investigations  showed  that  the  pre¬ 
ferred  sites  for  the  nucleation  and  the  precipitation  of 
spinel  were  the  grain  boundaries  and  intergranular 
voids.  (Contractor's  abstract,  modified) 


2280 

Pennsylvama  State  U.  Dept,  of  Physics,  University 
Park. 

[PHYSICAL  PROPERTIES  OF  SUBSTANCES  BY 
MEANS  OF  .ACOUSTICAL  MEASUREMENTS  ,•  by  E.  J. 
Skaidrzyk.  Final  rept.  Jan.  1965  [16)?.  (APOSR-65- 
0243),  (AF  AFOSR-63-43)  AD  627657 

Unclassified 

Tne  pajicrs  listed  in  this  report  discussed  the  follow¬ 
ing  toptes-  (1)  measurements  at  very  low  frequencies; 
(2)  measurements  of  the  elastic  mo^lus  and  the  loss 
factor  of  small  specimen  such  as  strips  and  foils;  (3) 
measurements  of  the  bulk  modulus  of  a  small  sample; 
(4)  measurements  at  500  kes  to  5  me  by  loading  a 
quartz  crystal;  (5)  ultrasonic  attenuation  and  wave 
propagation  in  solids;  and  (6)  attenuation  in  .ilurainum 
and  bell  metal  at  frequencies  between  100  cps  and 
10  kc. 


2281 

Pennsylvania  Slate  U.  Dept,  of  Physics,  University 
Park. 

FLUX  METHODS  FOR  THE  ANALYSIS  OF  TRANS¬ 
PORT  PROBLEMS  IN  SEMICONDUCTORS  IN  THE 
PRESENCE  or  ELECTRIC  FIELDS,  by  J.  P. 
McKelvey  and  J.  C.  Dalogh.  [1965]  (vjp.  Incl.  diagrs. 
(AFOSR-65-lie2)  [AF  AFOSR-63-73]  AD  621427 

Unclassified 

ALSO  piibtlslied  in  Phys.  Rev. ,  v.  137:,  A1555-A1561, 
Mar..  L.'IiSF] 

A  calculatlonal  technique  based  upon  the  detailed  study 
of  flux  iiKcractions  between  various  parts  of  a  dif- 
fusion-recoinbiuation  system  is  extended  to  include 
cases  where  electric  fields  may  be  acting  upon  tlie 
particles  of  the  system.  The  analysis  is  worked  out  in 
dcts.il  for  systems  obevtng  Boltzmann  statistics  in 
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which  the  field  satisfies  the  condition  Eq  ^  ^c.  where 
c  IS  the  mean  thermal  velocitv.  Analytic  solutions  for 
the  reflection  and  transmission  coefficients  of  a  sheet 
of  material  of  arbitrary  thickness  for  incident  carriers 
are  worked  out  for  constant  electric  fields;  approxi¬ 
mate  or  numerical  methods  are  applicable  for  noncon-- 
stant  fields.  The  effect  of  the  details  of  scatteri.’i)’  and 
recombination  processes  upon  the  solutions  is  consid¬ 
ered.  A  simple  example  is  worxed  oui  to  exhibit  areas 
of  agreement  between  this  method  and  tne  more  con¬ 
ventional  calculational  techniques  and  to  demonstrate 
certain  advantages  in  generally  and  conceptual  simplic¬ 
ity  associated  with  the  flux  metnod.  (Contractor's  au- 
stract) 
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Pennsylvania  State  U..  [Dept,  of  Physics]  University 
Park. 


FLUX  METHODS  FOR  TRANSPORT  PROBLEMS  IN 
SOUDS  WITH  NONCONSTANT  ELECTRIC  FIELDS. 
USING  A  WKB  APPROXIMATION  (Abstract),  by  E.  F 
PulverandJ.  P.  McKelvev.  (1965](l]p.  (AF  AFOSR- 
63-73]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,, 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,-  Ser.-  II,  v,  10. 
504,  Apr.  26,  1965. 


Recently  developed  methods  for  the  solution  of  1 -dimen¬ 
sional  steady-state  transport  problems  in  solids  (par¬ 
ticularly  semiconductors)  have  been  extended  to  cases 
where  nonconstant  electric  fields  act  upon  tne  charged 
carriers  of  the  system  by  the  use  of  a  WKB  metnod  of 
approximation.  A  system  of  coupied  flux  conservation 
equations  for  the  diffusion-recombination  system  is 
solved,  and  by  the  use  of  the  WKB  approximation  ex¬ 
pressions  for  the  reflection  and  transmission  coeffi¬ 
cient  of  a  layer  of  material  of  arbitrary  thickness, 
which  involve  integrals  of  the  field  are  derived.  The 
expressions  that  are  obtained  for  the  zero-recombina- 
tion  case  are  exact.  Criteria  for  the  validity  of  the 
WKB  method  are  discussed,  and  it  is  shown  th..t  the 
method  is  applicable  when  tne  drift  velocity  is  much 
less  than  the  mean  thermal  velocity  and  when  the  field 
gradient  is  smaller  than  a  specified  amount.  Tne 
latter  condition  can  be  cxpiessed  In  the  form 
d(q-l)/dx  -  1,,  where  q -- (2kQWo.  Wq2.  ||2E2)l'2.|,pre 

kg,  Wq  represent  the  scattering  ana  recombination 
probabilities,  respectively,,  per  particle  per  unit  dis¬ 
tance  ana  n  kT/2e. 
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Pennsylvania  State  U.  Dept,  of  Pnysics,  University 
Para. 

EXSOLUTION  OF  p-Ga203  CRYSTALLINE  SOLUTIONS 
IN  THE  SYSTEM  MgAl204 — Ga203,.  by  G.  Katz  .and 
R.  Roy.  [1965]  3p.  incl.  dlagrs.  tables,  refs.  (AFOSR- 
66-0232)  (AF  AFOSR-63-208)  AD  629699 

Unclassilied 


r-resented  at  the  Sixty-sixth  annual  meeting  of  the 
.^mcr.  Ceramic  Sot..-  Coivago,  111.,.  Apr.,  2l.-  tt*b4. 

Also  published  In  Jour.  Amer.  Ceram.  Soc. ,  v.,  48: 
450-452,  1965 

The  subsolidus  phase  equilibrium  diagram  for  tne 
pseudohinar,  join  Mj7Al204— Ga203  was  deternuned. 
Tne  snape  of  bie  exsolution  boundary  was  obtained  by 
neat-trealing  samples  pre-equiliorated  at  1600  C. 
Crystalline  soluoility  of  Ga202in  MirAl204  decreased 
from  73  mol-'7  at  1600“  to  55  mol-9  at  1200°C.  Tne 
cr.stallinc  solution  was  formed  by  tne  replacement  of 
Mg2*  ions  by  Ga3-  ions  to  produce  a  cation  defect 
spinel  Tne  pnase  precipitated  was  tne  monoclinic 
--Ga203  (  p- \l2O3  structure).  Changes  in  tne  ratios 
of  relative  X-ra.v  diffraction  intensities  indicated  that 
me  crystalline  solutions  also  disorder  witn  temiiera- 
ture.  (Contractor's  abstract) 


2284 

Pennsylvania  State  U  [Dept,  of  Pnysics]  University 
Para. 

EXPERIMENTAL  CONFIRMATION  OF  MAJOR 
CHANGE  OF  DEFECT  TYPE  WITH  TEMPERATURE 
AND  COMPOSITION  IN  IONIC  SOLIDS,  oy  A.  M.  D 
Diiiess  and  R.  Roy.  [1965]  3p.  incl.  diagrs.  (AFOSR- 
66-2150)  (AF  AFOSR-63-208)  AD  643452 

Uncia.ssified 

Also  published  in  Solid  Siate  Commun, ,  v.  3  123- 
124,  1965 

The  cnange  of  predominant  point  defect-type  from 
interstitial  cations  to  .inion  vacancies  is  presented 
as  a  function  of  temperature  and  concentration  for 
me  flourite-type  crystalline  solution  field  in  tlie  sys-; 
tern  Zr02-CaO.  Tne  cnaractcrizatiun  of  tne  point  de¬ 
fect  content  of  tnese  materials  is  na.sed  ujxin  experi¬ 
mental  determinations  of  densities  and  pietision  X-ray 
lattice  parameters  (Contractor’s  abstract) 


2285 

Pennsylvania  Slate  U.  Dept.  ol  Pnysics,  University 
Park. 

THE  USE  OF  A  NEW  POTENTIAL  BARRIER  MODFL 
IN  THE  FOWLER-NORDHEIM  THEORY  OF  FIELD 
EMISSION,  by  P.  H.  Cutler  and  D  N.ig,.  |1965] 

]24]p.  incl.  diagrs.  tables,  refs.  (Al'OSR-65-0782) 
(AF  AFOSR-63-213)  AD  616202  Unclassified 

Al^  £ublisned  in  Surface  Sci. ,  v.  S:-  71-94.  Jan 
1965'. 

For  fields  -  5  x  107  v/cni,  lee  ooserved  field  cniilted 
current  density  deviates  fiom  tne  Fowler-Nordheim 
theory.  One  possible  reason  lor  tins  is  tne  iiiacciiracy 
of  the  classical  image-force  hairier  at  small  dis-. 
tances  from  the  surface.  Tins  report  examined  tne 
effect  of  a  modified  surface  potential  barrier  on  the 
emitted  current  and  energy  distributions  in  tne  field 
emission  region  Tne  new  potential  represents 
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quantum  modilications  to  the  classical  image-force  and 
Is  based  on  quantum- mechanical  calculations  of  the 
electronic  potential  in  the  surface  region  of  a  metal. 

The  result  for  tne  current  density  is  obtained  in  analyt¬ 
ic  form,  and  energy  distrilxitions  of  tne  field  emitted 
electrons  are  calculated  for  the  normal  and  total  energy 
cases. 


2286 

Pennsylvania  State  U.  Dept,  of  Physics,  University 
Park. 

HELD  IONIZATION  OF  AN  ATOM  NEAR  A  METAL 
SURFACE,  by  D.  S.  Bourdreaux  and  P.  H.  Cutler. 
(1965]  3p.  incl.  diagrs.  fAFOSR-66-0229)  (AF  AFOSR- 
63-213)  AD  629676  Unclassified 

Also  published  in  Solid  State  Commun. ,  v.  3:' 219-221, 
1965. 

A  new  method  is  reported  for  calculating  the  field  ioni¬ 
zation  of  an  atom  near  a  metal  surface.  Instead  of  cal¬ 
culating  the  tunneling  probability  of  a  one-dimensional 
system,  a  variational  calculation  of  tne  interaction 
energy  of  tne  atom  with  tne  external  field  is  considered. 
The  widtn  of  the  ionization  zone  Is  calculated  and  found 
in  reasonable  agreement  witn  known  experimental  data. 
(Contractor's  abstract) 


2287 

Pennsylvania  State  U.  [Field  Emission  Lab.  ]  University 
Park. 

HELD- EVAPORATION  END  FORM  OF  TANTALUM, 
by  S.  Nakamura  and  E.  W.  MUller..  (1965]  (3{p.  incl. 
illus.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-62-96  and  Office 
of  Naval  Research)  Unclassified 

Published  in  Jour  Appl.  Phys. v.  36;  2535-2539. 
Aug.  1965., 

A  field-evaporation  end  form  depends  in  a  complicated 
way  upon  many  factors.  The  end  form  of  a  pure  and 
nearly  perfect  metal  crystal  as  obtained  under  various 
conditions  must  tx!  establisned  experimentally  to  per-, 
nut  proper  interp  ’etation  of  field-ion  micrograpns  of 
general  specimens  of  that  metal.  The  end  form  of 
tantalum,  distinctly  different  from  other  bcc  metals 
suen  as  tungsten,  molybdenum,  and  iron,  is  shown  in 
Its  dependence  on  temperature,  hydrogen  promotion, 
and  field-stress-lnduced  slip.  Low -coordination  atom 
sites  stabilized  by  polarization  occur  in  specific  crys-. 
tallographic  regions. 


2288 

Pennsylvania  U.  (Dept,  of  Electrical  Engineering] 
Philadelphia. 

DESCRIP'nON  OF  CATALOGING  AND  INDEXING  SYS¬ 
TEM  FOR  THE  ACM  REPOSITORY,  by  M.  Rubinoff 
and  J,;  F.  White,  Jr,  Jan.  25,  1965,  |63]p.  incl. 


diagrs.  tables,  refs.  (AFOSR-65-0424)  (AF  49(638) 
1421)  AO  612277  Unclassified 

Tne  repository  library  of  the  Association  for  Computing 
Machinery  (ACM)  was  first  proposed  in  1961,  and  sub¬ 
sequently  tne  Moore  School  of  Electrical  Engineering 
was  designated  as  the  site.  'The  Moore  School  estab¬ 
lished  an  advisory  board  on  information  retrieval,  a 
research  team  to  provide  council  in  relating  the  reposi¬ 
tory  to  current  developments.  The  Moore  School  re¬ 
search  team  concentrated  on  preparation  of  an  organi¬ 
zational  and  procedural  plan  for  a  mecnanized  informa¬ 
tion  center  witn  2  principles;;  (1)  a  library  must  make 
Its  information  as  easily  accessible  to  a  customer  as 
any  store,,  and  (2)  information  service  should  be  pro¬ 
vided  at  a  competitive  price.  The  system  alms  to  store 
bibliographic  elements,  4  echelons  of  index  terms  for 
enhancing  user  convenience,  and  a  number  of  docu¬ 
ment  attributes  for  expediting  user  search.  The  system 
has  a  "multiport”  entry  plan  whereby  search  may  be 
based  on  any  of  tne  many  aspects  of  the  contents  of  the 
packaging  of  documents.  The  concept  of  the  multiport 
entry  is  an  outgrowth  ol  tne  Moore  Senool  multilist 
system  (AO  270573)  ajid  has  been  incorporated  into 
tne  indexing  system  via  "added  info"  groups.  The 
scheme  also  permits  stocnastic  search  through  the 
system,  i.  e. ,  attaining  the  most  applicable  word  from 
an  initial  approximation  and  a  search  through  related 
categories,  sections  and  classes. 


2289 

[Pennsylvania  U.  Dept,  of  Electrical  Engineering] 
Philadelphia. 

ESTABLISHMENT  OF  THE  ACM  REPOSITORY  AND 
PRINCIPLES  OF  THE  IR  SYSTEM  APPLIED  TO  ITS 
OPERATION,  by  M.  Rubinoff  and  J.  F.  White,  Jr. 
[1965]  (8]p.  (AFOSR-66-0011)  [AF  49(638)1421] 

AD  632185  Unclassified 

Also  published  in  Commun.  Assoc.  Comput.  Mach. , 

V.  8;.  595-601,,  Oct.  1965. 

The  nistory  of  the  establishment  of  the  ACM  Reposi¬ 
tory  at  the  Moore  School,  Pennsylvania  U. Is  review¬ 
ed  briefly.  The  organizational  and  fundamental  prin¬ 
ciples;  (1)  tnat  information  be  made  easily  accessible 
to  the  customer.,  preferably  on  a  self-serve  basis, 
and  (2)  tnat  tne  value  of  the  services  exceed  user 
costs  The  system  is  designed  for  remote  teletype 
writer  on-line  access  to  an  information  file  in  a  1301 
disk  storage  whicn  is  auxiliary  to  the  IBM  7040/1401 
system  at  the  university  computer  center.  Significant 
features  of  the  planned  system  include;  (a)  direct  ac¬ 
cess  via  tne  console,  (b)  system  storage  of  a  com¬ 
plete  description  of  itself  in  addition  to  document  cata¬ 
log  and  indexing  data  to  enable  users  to  design  tneir 
own  searen  strategies,  (c)  use  of  an  unrestricted 
searcii  vocabulary,,  (d)  access  through  one  or  more  of 
4  large  number  of  entry  ports  to  enable  adaptive  man- 
macnine  interfacing  witn  tne  indexing  structure,  and 
(e)  stocnastic  type  searching  through  related  cate¬ 
gories.  sections,  and  classes  of  data.  Tnesauri  and 
microthesauri  arc  embedded  in  the  system  and  kept 
dynamic  and  open-ended.  Tne  Index  terms  have  been 
generated  primarily  witn  regard  to  tne  document  file 
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ratber  than  with  regard  to  a  philosopnicai  parliltuiiuig 
of  knowledge,  and  witn  a  view  to  interests  of  potential 
users  and  the  nature  of  luture  accessions  Tne  col¬ 
lection  primarily  deals  with  computing  macninery  and 
programming  languages. 


2290 

Pennsylvania  U.  School  of  Medicine,,  Philadelphia 

niDEPENOENCE  OF  LUTEINIZING  HORMONE  AND 
A11RENOCORTICOTROPHIN  SECRETION  IN  THE 
tUiT,  by  V.  D.  Ramirez,  D.  Moore,  and  S.  M. 
McCann.  [1965]  [4]p.  incl.  diagrs.  tables,  refs. 
(AF06R-6S-1509)  (Sponsored  jointly  by  AFOSR  under 
AF  AFOSR-62-133,  and  National  Institute  of  Health) 
AD  622921  Unclassified 

Also  published  in  Proc.  Soc.  Exper.  Biol,  and  Med. .. 
V.  naVTSd-lW,  1965. 

Experiments  were  performed  on  adult,  virgin  female 
rats  to  determine  d  alterations  in  the  titers  of  cir¬ 
culating  adrenal  and  ovarian  steroids  would  (1)  pro¬ 
duce  alterations  in  the  secretion  of  both  luteinizing 
hormone  (LH)  and  adrenocorticotrophin  (ACTH),  or 
(2)  modify  only  the  secretion  of  the  trophin  specific 
for  the  particular  target  gland.  Results  showed  that 
alteration  of  the  target  gland  steroids  produced  speci¬ 
fic  effects  on  LH  in  the  case  of  ovarian  steroids,  and 
ACTH  in  the  case  of  cortical  steroids.  Estrogen  can 
stimulate  ACTH  secretion  and  inhibit  LH  secretion 
simultaneously. 


2291 

Pennsylvania  U.  School  of  Medicine,  Philadelphia. 

PHYSIOLOGY  AND  CHEMISTRY  OF  HYPOTHALAMIC 
FACTORS  WHICH  INFLUENCE  GONADOTROPHIN 
SECRETION,,  by  S.  M.  McCann,  J.  Antunes-Rodrigues 
and  A.  P.  S.  Dhariwal.  [1965]  [8]p.  incl.  diagrs. 
refs.  (AFOSR-86-0994)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
62-133,  Ford  Foundation  and  Public  Health  Service) 

AD  634582  Unclassified 

Also  published  in  Proc.  Internat'l.  Union  of  Physio¬ 
logical  Sciences;  Twenty-third  Internat'l.  Cong. , 

Tokyo  (Japan)  (Sept.  1-9,  1965),  Amsterdam, 

Excerpta  Medlca  Foundation,  v.  1;^  292-299,  1965. 

Crude  acidic  hypothalamic  extracts  from  rat,  beef,  or 
sheep  are  active  in  releasing  LH  (ovarian  ascorbic 
acid  assay)  and  FSH  (mouse  uterine  weight  augmenta¬ 
tion  or  rat  ovarian  weight  augmentation  assays). 

These  extracts  are  also  capable  of  inhibiting  the  nurs¬ 
ing-induced  decline  in  pituitary  prolactin  stores.  The 
LH-RF  can  elevate  plasma  LH  in  a  variety  of  situa¬ 
tions,  both  the  FSH-RF  and  LH-RF  are  active  in  ovar- 
iectomized  rats  in  which  the  release  of  FSH  and  LH 
have  been  inhibited  either  by  administration  of  both 
estrogen  and  progesterone,  or  by  hyjiothalamic  lesions 
which  eliminate  neural  control  of  gonadotrophin  secre¬ 
tion.  This  latter  observation  suggests  that  these  two 
factors  act  directly  on  the  pituitary  to  discharge 


guiutduti'ophiiis.  Cerebral  cortical  extracts  arc  in¬ 
capable  of  affecting  gonadotrophin  secretion  and  the 
LH-RF  has  been  shown  to  be  localized  in  the  SME 
region.  The  FSH-RF,  LH-RF  and  PIF  are  relatively 
heat  stable  on  comparison  with  the  neat  lability  of  LH. 


2292 

Pennsylvania  U.  Hospital  [Dept,  of  Psychiatry] 
Philadelphia. 

UNDESIRABLE  EFFECTS  OF  HYPNOSIS;  THE  DE¬ 
TERMINANTS  AND  MANAGEMENT,  by  M.  T.  Orne. 
[1965]  (12)p.  incl.  refs.  (AFOSR-67-1844)  (Sponsored 
jointly  by  Ai-'  Force  Office  of  Scientific  Research 
under  AF  Al-OSR-65-707,  National  Institute  of  Health, 
and  Office  of  Naval  Researen)  AD  656970 

Unclassified 

Also  published  in  Internat'l.  Jour.  Clin,  and  Exper. 
Hypnosis,  v.  13:;  226237,  1965. 

Various  kinds  of  complications  arising  from  the  use  of 
hypnosis  are  reviewed.  The  distinction  is  drawn  be¬ 
tween  the  induction  of  hypnosis  when  it  is  perceived 
as  an  episodic  event,  as  in  a  laboratory  context,  versus 
the  effect  when  it  is  perceived  as  leading  to  permanent 
cnanges,  as  in  a  therajicutic  context.  An  attempt  is 
made  to  draw  these  and  other  distinctions  in  order  to 
understand  better  the  possible  sources  of  difficulties. 
(Contractor's  abstract) 


2293 

Pennsylvania  U.  Hospital  [Dept,  of  Psychiatry) 
Philadelphia. 

SPECIFIC  MOTOR  RESPONSE  DURING  SLEEP  TO 
SLEEP-ADMINISTERED  MEANINGFUL  SUGGESTION;. 
AN  EXPLORATORY  INVESTIGATION,  by  J.  C.  Cobo, 
F  J.  Evans,  and  otners  [1965]  8p.  incl.  illus.  diagr. 
refs.  (AFOSR-67-1853)  (AF  AFOSR-65-707) 

AD  656647  Unclassified 

Also  publisned  in  Perceptual  and  Motor  Skills,  v  20; 
629-636.  Apr.  1965. 

Complex  meaningful  suggestions  were  given  during 
various  stages  of  pnysiological  sleep  as  defined  oy 
EEG  monitoring  to  4  Ss  high  and  4  Ss  low  in  hypnotiz- 
ability  All  tne  high  hypnotizability  Ss  gave  accurate 
bcnavioral  responses  wnile  remaining  asleep,  but  none 
of  tne  low  hypnotizability  Ss  did  do.  Specific  response 
to  sleep-administered  suggestion  was  obtained  only 
during  State  1  periods.  (Contractor's  .abstract) 


2294 

Philco  Corp.  Aeronutronic  Div. Newport  Beacn,  Calif. 

DISSOCIATION  ENERGY  OF  BORON  MONOFLUORIDE 
FROM  MASS-SPECTROMETRIC  STUDIES,  by  D.  L. 
Hildenbrand  and  E.  Murad.  [1965]  [4[p.  incl.  tables, 
refs.  (AF  49(638)1397)  Unclassified 
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Published  in  Jour.,  Chem.  Pnys. v.  43:  1400-1403, 

Aue.  15.  1965 

Gaseous  equilibria  involving  BF.  BF3,  Ca,  CaF  and 
CaF2  were  studied  b>  mass  spectrometry  in  tne  range 
1583°  to  1734  K.  The  vapor  species  were  produced  in 
a  graphite  Knudsen  cell  contaimng  a  mixture  of  ele¬ 
mental  boron  and  calcium  fluoride,  and  they  were  iden¬ 
tified  from  their  characteristic  mass  spectra  and 
lomzation-eff'ciency  curves.  From  ion-intensity  meas¬ 
urements  made  at  ionizing  energies  a  few  volts  above 
threshold,  the  equilibrium  constants  and  heats  of  sev¬ 
eral  reactions  involving  BF(g)  were  evaluated.  These 
results  yield  the  standard  neat  of  formation  -27.5±3 
Kcal,  mol  for  BF(g)  and  the  dissociation  energy, 

Do°,.  of  7.85  ±  0.15  ev.,  Tne  tnermocnemical  dissocia¬ 
tion  energy  of  BF  is  significantly  larger  than  a  spectro¬ 
scopic  value  obtained  from  linear  extrapolation  of  tne 
ground-state  vibrational  levels,  but  it  agrees  well  with 
a  value  taken  from  a  snort  extrapolation  of  'ne  vibra¬ 
tional  levels  in  the  excited  Ifr  state.  (Contractor's  ab¬ 
stract) 


2295 

Philco  Corp.  Aeronutronic  Div. Newport  Beacn,  Calif. 

THERMODYNAMIC  PROPERTIES  OF  PROPELLANT 
COMBUSTION  PRODUCTS,  by  N.,  D.  Potter.  Quarter¬ 
ly  letter  rept.  no.  1,  June  1-Aug.  31,  1965,  7p.  incl. 
tables,  refs.  (Publ.  no.  QLR-65-14)  (AFOSR-65-2295) 
(AF  49(638)1577)  AD  625044  Unclassified 


Tne  objective  of  this  research  is  to  provide  thermo¬ 
dynamic  data  for  species  which  are  potentially  impor¬ 
tant  comtiustion  products  of  advanced  chemical  rockets 
and  for  species  which  are  related  to  these.  Enthalpy 
and  entropy  data  were  obtained  from  equilibrium 
measurements  made  by  torsion-frcc  evaporation  and 
torsion-effusion  techniques  and  by  high  temperature 
mass  spectrometry 


2296 

Philco  Coirp.  Aeronutronic  Div. ,  Newport  Beach,  Caiif. 

THERMODYNAMIC  PROPERTIES  OF  PP.OPELLANT 
COMBUSTION  PRODUCTS,  by  N.  D.  Potter.,  Quarter¬ 
ly  letter  rept.  no.  2,  Sept.  1-Dec.  31,  1965,  5p.  incl. 
tables.  (Publ.  no.  QLR-66-3)  (AFOSR-66-0354) 

(AF  49(638)1577)  AD  630634  Unclassified 

For  abstract  sec  item  no.  2295. 


2297 

Pisa  U  (Italy). 

ELECTROCORTICAL  CORRELATES  OF  AVOIDANCE 
CONDITIONING  IN  THE  MONKEY  AND  THEIR  MODI¬ 
FICATIONS  WITH  ATROPINE  AND  AMPHETAMINE, 
by  G.  F.  Ricci  and  L.  Zamparo.  [1965]  |17]p.  incl. 
diagrs  refs.  (AFOSR-65-1545)  (AF  EOAR-62-102) 
AD  623378  Unclassified 


Abstract  publisned  in  Blocnem.  Pharmacol.,  v..  12, 
(Suppl. )  :  268-269,  1963. 

Also  published  in  Pharmacology  of  Conditioning,  Learn- 
ing  and  Retention:  Proc.  Second  Internat'l.  Pharmacol. 
Meeting,  Prague  (Czechoslovakia)  (Aug.  20-23,  1963), 
ed.  by  M.  Ya.  Mikhil'son.  V..  G.  Lonzo,  and  Z. 

Votava.  New  York,  Pergamon  Press,  1965,  p.  269- 
285. 

Avoidance  conditioning  experiments  were  conducted  on 
the  monkey.  Results  are  presented  whicn  snow  that 
tne  facilitatory  mechanisms  accompanying  tne  onset  of 
the  conditioned  and  differential  trials  in  the  visual  cor¬ 
tex  are  unaffected  in  spite  of  tne  behavioral  effects 
caused  by  atropine  and  i-.mi>hetamine.  In  contrast,  tne 
modifications  of  the  cortical  responses  wnich  accom¬ 
pany  the  performance  of  the  correct  responses  botn  in 
tne  visual  and  sensory  motor  areas  are  disrupted  by 
atropine  and  reactivated  by  amphetamine. 


2298 

Pisa  U.  (Italy). 

CARLEMAN  ESTIMATES  FOR  THE  LAPLACE-BEL- 
TRAMl  EQUATION  ON  COMPLEX  MANIFOLDS,  by  A. 
Andreotti  and  E.  Vesentini.  [1965]  [50)p.  incl.  refs. 
(AFOSR-65-2646)  (AF  EOAR-63-29)  Al'  627990 

Unclassified 

Also  publisned  in  Publ.  Math.,,  No.  25:81-130,  1965. 

The  finueness  tneorems  of  Andreotti  and  Grauert 
(Bull.,  Soc.  Math.  France,  v.  90:  193-259,  1962)  for 
cohomology  witn  coefficients  on  a  locally  free  sheaf 
on  a  complex  manifold  are  given  a  differential -geo¬ 
metric  treatment.  This  treatment  sacrifices  the  gen¬ 
erality  of  analytic  spaces,  but  bypasses  the  difficult 
approximation  theorem  of  Andreotti  and  Grauert,  us¬ 
ing  instead  L2-estimates  witn  weights  on  compactly 
supported  cohomology  represented  by  forms.  TTie 
techniques  used  are  an  expansion  of  th-jse  of  an  earlier 
paper  by  the  autnors  (Ann.  Scuola  Norm.  Sup.  Pisa, 

V.  15:-  283-309,  1961),  togetner  with  clever  use  of  the 
Carleman-type  inequality..  The  authors  first  obtain 
the  vanishing  of  the  appropriate  conomology  on  a 
q-complete  mamfoid  and  proceed  via  the  abstract 
fimteness  tneorem  of  L.  Schwartz  (C.  R.  Acad.  Sci.. 
Pans,  V.  236:  2472-2473,  1953)  to  the  q-pseudoconvex 
manifolds.  The  authors  give  a  lucid  exposition  of  all 
the  techniques  used;  in  particular,  there  is  a  full  dis¬ 
cussion  of  the  lelevant  topological  spaces,  called 
Frechet-Schwartz  spaces.  Besides  the  finiteness 
theorems,  there  is  also  a  general  extension  theorem 
for  forms  with  coefficients  in  a  vector  bundle  defined 
near  the  boundary  of  a  complei:  manifold.  (Math.  Rev. 
abstract) 


2299 

Pisa  U.  (Italy). 

[ANALYTICAL  METHODG  FOR  ABELIAN  VARIETIES 
IN  POSITIVE  CHARACTERISTIC.  CHAPTERS  3,  41 
Metodi  analitici  pei  varieta  abeliane  in  caratterislica 
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posltlva.  Capitoll  3,  4,  by  I.  Baryottl.  [1965]  [52]p. 
Incl.  diagrs.  refs.  (AFOSR-65-2739)  (AF  EOAR-63- 
29)  AD  628350  Unclassified 

Also  published  la  Ann.  Scuola  Norm.  Super.  Pisa, 

Ser.  m,  V.  19:  277-330,  1965. 

Chapter  3  Is  devoted  to  the  classification  of  certain 
hyperalgebras  called  "hyperdomains";  they  form  a 
category  isomorphic  to  the  category  of  canonical 
K-moclules.  Chapter  4  contains  the  classification  of 
"bidomalns",  namely  the  inverse  limits  of  hyper¬ 
domains;  their  category  is  isomorphic  to  the  category 
of  canonical  K' -modules  (K’  =  quotient  field  of  K). 

2300 

PlsaU.  ataly). 

[A  GENERAUZATION  OF  THE  THEOREM  OF  RIESZ- 
THORIN]  Una  generalizzazione  del  teorema  di  Rlesz- 
Thorin,  by  S.  Campanato  and  M.  K.  V.  Murthy.  [1965] 
[14]p.  incl.  refs.  (AFOSR-66-0061)  (AF  EOAR-63-29) 
AD  663660  Unclassified 

Also  published  in  Ann.  Scoula  Norm.  Super.  Pisa, 

V.  l9;  87-100,  1965. 

The  autliors  prove  a  large  number  of  interpolation 
tlieorems  generalizing  the  following  theorem  (of  Rlesz- 
Thorin);  If  T  is  a  linear  operator  which  simultaneously 
maps  liPj(n)  into  with  respective  bounds  Kj, 

J  =1,  2,  then  for  each  t  on  [0, 1],  T  mr.ps  LP(n)  into 
L*l(n)  with  bound  K2^*tK2t  if  p  and  q  are  given  by 

P‘^=  (l-t)pi'^  +  tpj*^  q*^  =  (l-Oqj-l  +  tqj'^  Their 
first  theorem  is  a  very  similar  theorem  concerned 
with  maps  T  from  LP]{f^  to  spaces  V(n); 

u  «Lij(p>  ^>(0)  (with  p  21,  1 2  0)  if  and  only  if 
r“'^/Pinfllu-P]|p  L  <'»for  all  X  c  n  ,  and 

0  <  r  s  d,  d  being  the  diameter  of  D  and  0(x,  r)  being 
fy'y  efl,  ix-yh'r},  the  inf  being  with  respect  to  all 
polynomials  of  degree  5  k.  One  of  their  most  interest¬ 
ing  results  concerns  an  operator  which  sinmltaneously 
maps  LPl(n)  into  l‘»1(0)  and  LP2(n)  into  C"2.  '^2(0), 
i.  e. ,  functions  of  class  C*>2  with  aj-HoIder-continuous 
derivatives;  the  theorem  is  too  long  to  state  here.  The 
theorems  require  that  the  measure  of  n(x,  r)  be 
^crti,  c  >  0,  for  each  x  s  n  and  r  <  d;  the  last  theorem 
also  requires  the  convexity  of  D. 

2301 

Pisa  U.  [Dept,  of  Mathematics]  (Italy). 

THE  SPACES  LP>  \  nP>  AND  INTERPOLATION,  by 
G.  Stampacchia.  [1965]  [20]p.  incl.  refs.  (ASOSR-65- 
2643)  (AF  EOAR-65-42)  AD  627732  Unclassified 

Also  published  in  Ann.  Scuola  Norm.  Super.  Fisa, 

(Ser.  in),  V.  19;  443-462,  1965. 

A  theorem  of  interpolation  for  linear  operations  whose 
image  spaces  vary  from  LP  to  Eg  has  been  proven 
earlier.  The  purpose  of  this  report  is  to  supply  a  com¬ 


plete  proof  of  this  theorem.  Application  to, the  Morrey 
spaces  and  to  the  Holder  continuous  functions  are 
given. 


2302 

Pisa  U.  [Dept,  of  Mathematics]  (Italy). 

[ON  THE  lP  ESTIMATES  IN  THE  THF.ORY  OF  ELLIP¬ 
TIC  EQUATIONS]  Sulle  maggioraziord  in  LP  nella 
teoria  dell'equazioni  ellittlche,  by  S.  Campanato  and 
G.  Stampacchia.  [1965]  7p.  incl.  refs.  (AFOSR-66- 
0203)  (AF  EOAR-65-42)  AD  641149 

Unclassified 

Also  published  in  Boll.  U,  M.  I. ,  v.  20:  393-399, 

1965. - 

LP  estimates  for  derivatives  of  solutions  of  second 
order  elliptic  partial  differential  equations  are  proven 
maxing  use  of  l2,  i.  estimates  given  by  Campanato  and 
of  an  interpolation  theorem  given  by  Stampacchia. 


23C3 

Pisa  U.  [Dept,  of  Mathematics]  (Italy) 

[ANALYTICAL  METHODS  FOR  ABELIAN  VARIETIES 
IN  POSITIVE  CHARACTERISTICS,  CHAPTER  5] 
Metodi  analitici  per  varieta  abeliane  in  caratteristlca 
positiva,  Capitolo  5,  by  I.  Barsotti.  [1965]  32p. 
(AFOSR-6d-0256)  (AF  EOAK-65-42)  AD  632322 

Unclassified 

Also  published  in  Ann,  Scuola  Norm.  Super.  Pisa, 
Ser.  Ill,  v.  l9:  481-512,  1965 

Studies  are  made  on  the  classification  of  special 
hyper-algebras  in  characteristic  p  and  bidomains  by 
considering  (Witt)  covectors  and  blvectors.  Deriva¬ 
tions  in  the  ring  of  bivectors  with  components  in  bi¬ 
domains  and  analytical  properties  of  functions  on  a 
such  ring  are  also  introduced.  (Contractor's 
ab  stract) 

23  04 

Pisa  U.  [Dept,  of  Mathei.natics]  (Italy). 

[SECOND  ORDER  ELLIP'nC  EQUA'HONS  AND  L<2,  l) 
SPACES]  Equazloni  ellittlche  del  II  ordine  e  spazi 
L'^'V,  by  S.  Campanato.  [1965]  65p.  incl,  refs. 
(AFOSR-66-0267)  (AF  EOAR-65-42)  AD  630214 

Unclassified 

Also  published  in  Ann.  Math.  Pura  Appl. ,  v.  69; 
(ser.)  321-382,  1965. 

Regularity  results  of  Schauder  type  in  the  class  of 
Holderlan  functions  are  proven  for  solutions  of  second 
order  elliptic  equations  in  the  variational  form.  The 
method  of  proof  makes  use  cf  the  classes  of  functions 
L  2,  i  ^filch  generalize  the  classes  considered  by 
Morrey,  and  whose  properties  in  relation  to  Holder 
continuity  are  studied  in  some  previous  works. 
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2305 

Pisa  U.  (Dept,  of  Matni  inalics]  (Italy). 

(PERIODIC  SOLUTIONS  OF  THE  WAVE  EQUAllON 
WITH  NONLINEAR  DISSIPATIVE  TERM]  Soluaioni 
periodiche  dell'equazione  delle  onde  con  terimne  dis 
sipative  nor  Lneare,  by  G.  Prodi.  (1965]  13p.  incl. 
refs.  (AFOSR-66-1204)  (AF '''iAR-65-42)  AD  639828 

Unclassified 

Also  published  in  Rend.  Sem.  Matem.  Univ.  Padova. 
1-13.  1965. 

An  existence  and  uniqueness  tneorem  is  proved  far  the 
n-dimensional  wave  equation  with  nonlinear  dissipative 
term:  ■  (-')  =  f  (f  periodic).  The  function 

-  is  supposeo  to  be  monotone,  with  a  rate  of  growth 
of  p-power  type.  (Contractor's  abstract) 


2306 

Pisa  U.  Inst,  of  Aeronautics  (Italy). 

AERODYNAMICS  INTERACTION  EFFECTS  OF  A 
SUPERSONIC  AXISYMMETRIC  JET  EXHAUSTING 
BELOW  A  FLAT  PLATE  INTO  A  SUPERSO.NIC  FREE 
STREAM,  by  E.  Ptstolesi  and  M  Marini.  Final 
rept.  May  1965  (50]p.  incl.  diagrs.  (AFOSR-66-1394) 
(AF  EOAR-63-97)  AD  631556  Unclassified 

The  interference  e'fccl  in  a  supersonic  stream  be¬ 
tween  a  supersonic  jet  and  a  flat  plate  near  it  is  studied 
by  means  of  the  lineralized  theory.  The  characteristics 
oi  a  supersonic  axisvmmetric  jet  issuing  from  a  duct 
in  a  supersonic  stream  are  first  obtained  Tne  effects 
of  the  flow  around  the  jet  on  a  flat  plate  disposed  at 
some  finite  distance  from  the  jet  discharge  section  are 
studied,  showing  tne  difficulties  ul  an  exact  calculation 
and  the  possibilities  '.o  obtain  some  approximate  re¬ 
sults.  (Contractor’s  abstract) 


2307 

Pisa  U  Inst,  of  Pnysiology  (Italy). 

THE  FUNCTIONAL  SIGNIFICANCE  OF  SLEEP  WITH 
PARTICULAR  REGARD  TO  THE  DRAIN  MECHANISMS 
'underlying  CONSCIOUSNESS,  by  G  Moruzzi. 

(1965)  66p.  incl.  illus.  diagrs.  rc-fs.  (AFOSR-66- 
2590)  (Sjionsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  61(052)830)  and  National 
Institute  of  Health)  AD  643706  Unclassifn  1 

Als^i  published  in  Seniaine  d'Elude  sur  Cerveau  et 
Exjierience  Conscicnte  Rome.,  v.  30  515-577, 

1965. 

The  main  results  obtiuned  mas  be  summarized  as 
follows.  (1)  Ixiii.ivioial  sleep  i.s  not  necessarily  asso- 
initid  with  syncnionization  of  the  activity  of  brain 
neuions  There  J'e  episodes  of  desvncnronized  sleep, 
associated  with  lapid  eye  movements,  twitching  of  the 
limbs  and  atonia  of  tne  antigravity  musiles.  These 
ipisodes  nave  lx.'en  uliserved  in  sevtral  mammals,  in- 
i  Hiding  man,  wnere  tues  seem  to  oe  ussociated  witn 


dreams.  They  are  related  with  the  apjyearance  of 
spikelike  potential  oscillations  in  the  nucleus  reticu¬ 
laris  pontis  caudalis  and  in  the  lateral  geniculate  body; 
(2)  several  lines  of  evidence  suggest  the  existence, 
within  the  medulla  and  the  lower  pons,  of  EEG  synchro, 
nizing  structures,  antagomstically  oriented  with  re¬ 
gard  to  tne  activating  reticular  system  and  probably 
related  witn  the  onset  of  sleep. 


2308 

Pisa  U.  Inst,  of  Pnysiology  (Italy). 

RESEARCH  ON  THE  STRUCTURE  AND  PHYSIOLOGY 
OF  THE  EYES  OF  A  I.YCOSID  SPIDER.  EL  ELEC- 
TRORETINOGRAPHIC  RESPONSES  TO  POLARIZED 
LIGHT,  by  F.,  Magni,  F.  Papi  and  others.  [1965] 

15p.  incl..  diagrs.  refs.  (AFOSR-65-294e)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  EOAR-62-9,  and  the  Rockefeller  Founda¬ 
tion)  AD  628376  Unclassified 

Also  published  in  Arch.  Ital.  Biol.,-  v.,  103;.  146-158, 
19557 

The  electroretinograpnic  responses  of  the  anterior 
median  and  jioslerior  median  eyes  of  Arctosa  van- 
ana  C.  L.  Koc.i  to  flasnes  of  polarized  lignt  of  the 
same  intensity,,  snow  maxima  and  minima  upon  rota¬ 
tion  of  the  plane  of  polarization.  The  effect  disappears 
when  the  eye  is  adapted  to  a  strong  background  light.. 
Tne  analyzer  mecnanism  is  located  at  the  level  of  the 
retina. 


2309 

Fisa  U  (Inst,  of  Pnysiolcgy]  (Italy). 

OCULAR  PHENOMENA  DURING  SYNCHRONIZED  AND 
DESYNCHRONIZED  SLEEP,  by  G,  Verlucchi  and  P. 
Strata.  (1965]  (231p  incl.  illus.  diagrs.  tables,  refs. 
(AFOSR-65-2947)  (AF  EOAR-62-9)  AD  628379 

Unclassified 

Also  published  in  Colloq.  Internationaux  de  Centre 
Nafl  de  la  Recherche  Scientifique.  Asjiects  Anatoi.io- 
Fonctionnels  de  la  Physiologic  du  Sommeil,  L;on 
(France)  (Sept.  9-11.  1963)  Pans,  CRNS,  No.  127;. 
285-397.  1965, 

A  review  is  given  of  the  knowledge  on  the  ocular  niam- 
festations  of  sleep  and  an  attempt  was  made  lo  analyse 
their  relationships  with  tne  EEG.  Sjiecial  attention 
was  given  to  pupils,  visual  accommodation,  eye  move¬ 
ments  and  evelids. 


2310 

Pisa  U  jlnst.  of  Pnvsiology  j  (Italy ) 

INIKACELLULAK  RECORDING  FROM  SEt, RONES 
OF  THE  RETICULAR  FORMATION,  b\  F  M.igiu 
and  W  D.  WiHis  |1965jllp  mil  dmgrv  nfs 
(AFOSR-65-2948)  (Sponsored  luiiiih  In  Am  F.iric 
Ofitce  ot  Scienlifn  Reseat cn  undci  AF  EOAR  eg  'j 
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and  RocKefeller  Foundation)  AD  628378 

Unclassified 

Also  published  in  Studies  in  Physiology,  ed.  by 
D.  R.  Curtis  and  A.  K.  McIntyre.  Berlin,  Springer-; 
Verlag,  1965,  p.  206-214. 

Hiis  study  attempted  to  relate  electrical  activity  with¬ 
in  the  reticular  formation  to  tne  benavior  of  particular 
Kinds  of  reticular  neurones.  Reticulospinal  neurones 
almost  invariably  received  excitatory  connections 
from  the  cerebral  cortex.  Toe  cortical  areas  involved 
Included  the  sensorimotor  regions,  tne  temporal  cor¬ 
tex  and  tne  occipital  cortex.  It  was  established  tnat 
at  least  part  of  the  cortico-reticular  pathway  from 
the  sensorimotor  regions  is  monosynoptic.  Since 
nearly  naif  of  reticulospinal  neurons  received  afferent 
connections  from  peripheral  an  indication  of  the  com- 
plexlcity  of  the  synoptic  organization  was  generalized. 
Further  worx  is  being  done  on  the  patterns  of  connec¬ 
tivity  of  tne  reticular  formulation. 


2311 

Pisa  U.  Inst,  of  Physiology  (Italy). 

ON  THE  ORIGIN  OF  THE  DARK  DISCHARGE  OF  RET¬ 
INAL  GANGUON  CELLS,  by  G.  W..  Hughes  and  L. 
Maffei.  [1965]  15p.  incl.  diagrs.  refs.  (AFOSR-65- 
2962)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  EOAR-63-9,  and 
Rockefeller  Foundation)  AD  628354 

Unclassified 

Also  published  in  Arch.  Ital.  Biol. ,  v  103-’  45-5s 

iSSt - 

In  petrigeminal  or  decerebrate  cats  microelcctrode 
spike  recording  from  tne  retina  was  performed.  The 
pulses  were  counted  in  one  sec  every  2  sec  after  hav-. 
ing  exposed  the  eye  from  2  to  5  min  to  a  very  strong 
light  (4000  Lux).  The  firing  rate  of  the  ganglion  cells 
became  stationary  in  2  to  3  min  after  the  light  cutoff,, 
while  the  threshold  went  on  decreasing  for  a  long  time 
(up  to  1  hr)  The  shapes  of  the  transients  of  the  gang¬ 
lion  cell  firing  rate  as  a  function  of  time  tor  'on'  and 
'off  cells  are  presented.  Because  no  relationship 
was  observed  during  darK  adaptation  between  the 
threshold  changes  and  the  ganglion  cell  firing  rate,,  the 
conclusion  was  drawn  that  the  darK  discharge  is  not 
due  to  the  activity  of  the  receptors,  Ixit  may  rather  be 
regarded  as  the  exniession  of  the  autochthonous  activity 
of  the  deafferented  neural  part  of  the  retina.  Other 
considerations  lead  to  the  hypothesis  that  the  bipolar 
cells  do  not  contribute  to  the  activity  of  the  ganglion 
cells  in  darkness 
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Pisa  U  Inst,  of  Physiology  (Italy) 

RETINAL  GANGLION  CELL  ACTIVITY  IN  CATS  DUR¬ 
ING  DARK  ADAPTATION,  by  G  W  Hughes  and  L 
Maffei  [1965]  |3|p  inel.  oiagr.  (AFOSR-65-2963) 
(Sponsored  lointly  by  Air  Force  Office  of  Scientific 
Rese  in h  uridei  AF-EOAR-63-9,  and  Roekfeller 


Foundation)  AD  628352  Unclassified 

Also  published  in  Nature,  v.  205:601-602,  Feb.  6, 
1965 

The  time-course  of  thresnold  changes  tested  by  means 
of  short  pulses  of  light  and  the  time-course  of  tne 
spontaneous  firing  rate  of  the  same  ganglion  cell  are 
conipletely  different.  From  this  observation  it  is 
concluded  that:  (1)  any  process  of  dark  adaptation, 
eitner  limited  to  tne  receptors  or  involving  tne  neural 
elements  of  tne  retina,  does  not  influence  t.ie  ganglion 
cell  dark  discharge,  at  least  after  the  transient  per¬ 
iod,  (2)  the  dark  discnarge  is  likely  to  represent  tne 
spontaneous  activity  of  deafferented  retinal  neurones; 
and  (3)  since  tnere  is  good  evidence  tnat  the  visual 
tnresnold  during  the  process  of  dark  adaptation  is  de¬ 
termined  neurally  ratner  than  at  the  receptor  level,  it 
IS  lifiely  tnat  tne  dark  deafferentation  occurs  between 
the  bipolar  and  tne  ganglion  cell.  (Contractor's  ab¬ 
stract) 
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[BEHAVIORAL  AND  ELECTROPHYSIOLOGICAL 
STUDY  OF  SLEEP  IN  THE  PIGEON]  Studio  Coniparta- 
mcntale  Electrofisiologico  del  Sonno  nel  Picciono,  oy 
V.  Tradardi  [1965]  |2jp.  (AFOSR-66- 11 22)  (Spon¬ 
sored  lointlv  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  EOAR-63-9,  and  Rockefeller  Founda¬ 
tion)  AD  638062 

Also  published  in  Boll.  Soc.  Ital.  Biol. ,.  v  40-  769- 
170,  19^5. 

Tne  existence  of  2  phases  of  sleep  nas  been  demon¬ 
strated  behaviorally  and  electrophysiologically  in  the 
pigeon.  A  study  was  carried  out  on  15  adult  pigeons 
of  both  sexes  with  implanted  electrodes  to  record  the 
EEG,  ocular  movements,  and  posterioi  neck  muscle 
EMG.  The  study  was  done  at  nignt  in  complete  daik-- 
ness.  Electrical  activity  was  recorded  on  a  Grass 
polygrajih,  and  visual  and  photographic  records  were 
made  in  infra-red  light.  The  first  phase  was  charac¬ 
terized  by  a  low-frequency  (2-6cps),  high-amplilude 
(75-300  mv)  El.u,  diminished  nucnal  muscle  EMG, 
and  practically  silent  EOG  (elccti  ooculogram)..  In 
this  pha.se,  the  animals  were  immobile  with  closed 
eyelids..  The  second  jihasc  consisted  of  frequent 
single  episodes  lasting  no  longer  than  10-12  sec  and 
characterized  by  hi.'.h-frequency  (12-16cps),  low 
amplitude  (less  than  50  nw)  EEG',  a  further  decrease 
111  |*)Sterior  neck  must  le  EMG  (without  complete 
atony),  and  a  series  of  3-8  jiositive  or  negative  mono- 
phasic  EOG  o.seillations  lasting  0.1 -0.2  sec  and  cor¬ 
responding  to  the  amnial's  ocular  movements.  During 
this  phase  tlie  pigioii's  head  and  necK  drooped,  and 
then  suddenly  the  amm.il  regained  hi.,  initial  position, 
apparently  without  w.iking  up  The  2  phases  of  sleep 
were  similar  to  those  obseived  in  the  cat,  but  the 
deep  sleep  episodes  wcie  shoiler  and  not  aicompamed 
by  complete  nuchal  .iloov  The  authoi  concludes  that 
it  IS  prolubly  the  strong  laby i  iiithinc  siimulus  caused 
ti\  the  pigeon's  he, id  f.illing  that  inlcriupts  the  deep 
phase  of  sleep  aftei  so  siioi  t  .i  pi  i  loci  of  time 
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Pisa  U.  Inst,  of  Physiology  (Italy). 

COMPARATIVE  NEUROPHYSIOLOGY  IN  VISION,  by 
G.  Moruzzi.  Final  technical  rept.  Sept.  15,  1964- 
Sept.  14,  1965.  Sept.  15.  1965,  lOp.  inch  refs. 
(AFOSR-65-2011)  (AF  EOAR-64-37)  AD  627634 

Unclassified 

The  wora  of  this  project  has  been  concerned  witn  inves-- 
tigations  of  the  photic  control  of  the  flashing  of  fire¬ 
flies,  presynaptic  inhibition  i.n  the  lateral  geniculate 
body  of  the  cat,  and  the  influence  of  sleep  and  waJieful- 
ness  on  the  response  of  lateral  geniculate  neurons  to 
sinewave  photic  stimulation  and  to  flashes  of  lignt.  Ex¬ 
periments  on  the  firefly  indicated  tnat  the  effect  of 
steaay  photic  stimulation  of  the  eyes  on  the  spontaneous 
fla.shing  varies  inversely  with  the  stimulus  intensity. 
Direct  electrical  stimulation  of  the  lantern  witn  single 
pulses  elicited  a  flash  witn  constant  latency.  Photic 
stimulation  with  single  pulses  elicited  a  reflex  flash. 
From  investigations  of  the  cat's  lateral  geniculate  body, 
It  was  concluded  that  a  presynaptic  inhibitory  control  is 
exerted  by  the  mesencephalic  reticular  formation  and 
liy  several  cortical  areas  on  the  transmission  at  the 
level  of  the  lateral  geniculate  body  (LGB).  Control 
experiments  on  retinal  units  showed  no  difference  in 
the  response  of  sinewave  photic  stimulation  during 
sleep  and  waltefulness..  It  was  found  that  LGB  unit 
responsiveness  is  always  greater  during  wakefulness.. 
The  hypothesis  of  an  inhibitory  mechanism  through 
inlerneiirons  at  geniculate  level  is  discussed  as  a  pos¬ 
sible  explanation  of  decreased  responsiveness  found 
during  synchronized  sleep. 
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Pisa  U.  [Inst,  of  Physiology]  (Italy). 

GENICULATE  UNIT  RESPONSES  TO  SINE-WAVE 
PHOTIC  STIMULATION  DURING  WAKEFULNESS  AND 
SLEEP,'  by  L.  Maffei,  G.  Moruzzi,  and  G.  Rizzolatti., 
|1965||2]p,  incl.  diagr.  (AFO,SR-65-2966)  (AF  EOAR- 
64-37)  AD  627933  Unclassified 

Also  published  in  Science,,  v.  149:  563-564,  .July  30, 
1965. 

The  oscill.ition  in  firing  rate  of  units  of  the  lateral 
geniculate  body  in  response  to  stimulation  with  sine- 
wave  iight  was  studied  in  unanestnetizcd  cats  witn  the 
brainstem  sectioned  immediateiv  in  front  of  the  fifth 
nerve  (pretrigeniical  preparation).  During  wakefulness, 
as  indicated  by  Ix'havior  and  by  elcctroenceiinalogranis, 
the  time  course  of  the  oscillation  in  firing  rate  follow¬ 
ed  very  closely  the  change  in  intcnsitv  of  sine-v/ave 
light.  During  synchronized  sleep  there  was  no  such 
relationship.  (Contractor's  abstract) 
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Pi.s.i  U.  [Inst,  of  Physiology)  (Italy). 

[PRE.SYNAPTIC  INHIBITION  IN  THE  LATERAL 
GENICULATE  NUCLEUS)  Imbi/ione  pre.sinantica  ne) 


nucleo  genicolato  laterale,  by  A  Angel,  F.  Magni, 
and  others.  J1965]  2p.  incl.  refs.,  (AFOSR-68-1 121) 
(AS  EOAR-64-37)  AD  638061  Unclassified 

Also  published  in  Atti.  Accad.  Naz.  Lincei,  Rend. 
Classe  Sci.  Fis.  Mat.  e  Nat. ,  Series  8,  v.,  38:  559- 
560,  Apr.,  1965. 

Experimental  evidence  is  presented  for  the  existence 
of  inhibitory  control  of  the  retinal  afferents  to  the 
lateral  geniculate  nucleus  by  the  reticular  substance 
and  the  visual  cortex.  Work  was  done  on  the  unanes  -. 
tnetized  midpontine-pretrigeminal  cat,  a  micropipette 
in  the  lateral  geniculate  nucleus  was  used  to  stimulate 
optic  fibers  ending  there,  and  antidromic  responses 
were  recorded  in  the  chiasm  and  optic  nerve  following 
enucleation.  Stimulating  the  mesencephalic  reticular 
formation  or  visual  cortex  increased  the  amplitude 
of  tne  antidromic  response,  indicating  a  depolarization 
of  the  optic  fiber  terminals  in  the  geniculate  nucleus. 

It  was  concluded  that  this  depolarizing  effect  is  re¬ 
sponsible  for  the  lateral  geniculate  presynaptic  inhi¬ 
bition  and  compare  the  effect  to  that  demonstrated  in 
tne  spinal  medulla  and  cuneate  nucleus  following  corti¬ 
cal  stimulation. 
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Pisa  U.  Inst  of  Physiology  (Italy). 

UNIT  RESPO.VSES  OF  THE  LATERAL  GENICULATE 
BODY  TO  LIGHT  FLASHES  DURING  WAKEFULNESS 
AND  SYNCHRONIZED  SLEEP,  by  L.  Mallei  and  G. 
Rizzoiatti.  (1965)  3p.  incl.  diagr.  (AFOSR-66-2003) 
(AF  EOAR-64-37)  AD  643493  Unclassified 

Also  published  in  Experimentia,  v.-  21:’  599-601, 

1955. 

The  existence  of  a  reticular  control  upon  the  respon¬ 
siveness  of  cells  in  the  lateral  geniculate  body  (LGB) 

IS  well  established.  The  enhancement  during  reticular 
or  natural  arousal  of  the  geniculate  responses  evoked 
liy  electric  shocks  to  the  chiasm  or  optic  nerve  snows 
that  the  influence  is  facilitatory  in  nature.  It  is  sur¬ 
prising,  however,,  that  the  responses  evoked  by  light 
flaslies  actually  decrease  during,  or  soon  after 
mesencephalic  reticular  stimulation.  The  hypothesis 
of  an  occlusion  at  the  level  of  the  geniculate,,  between 
reticular  and  retinal  inputs,  cannot  easily  account  for 
tnis  discrepancy.  This  work  is  an  attempt  to  re¬ 
examine  tne  problem  by  a  study  of  the  evoked  re¬ 
sponses  of  single  LUG  units. 
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EXCITABILITY  OF  INTRA-GENICULATE  OPTIC 
TRACT  FIBRES  AFTER  RETICULAR  STIMU1.ATION 
IN  Tlir,  MIDPONTINE  PRETRIGEIMINAL  CAT,,  by 
A  Angel.  1  Magni,  and  P.  Strata.  [1965]  24p.  incl. 
di.igr.s.  refs  (AFOSR-66-2064)  (AF  EOAn-64-37) 

AO  643102  Unclassified 
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Also  published  in  Aren.  Ital.  Biol.,  v.  13:' 668-69.1,,  1965. 
1965. 

In  the  unanaesthetized  mid-pontine  pretrigeminal  cat, 
stimulation  of  the  mesencephalic  reticular  formation 
produced  an  enhancement  in  the  excitability  of  the 
optic  fibers  entering  the  lateral  geniculate  body.  The 
effect  started  20  msec  after  the  beginning  of  the  stim¬ 
ulus,  reached  a  maximum  after  50-60  msec  and  lasted 
for  200  msec  or  more.  The  sites  in  the  m,dbrain  pro¬ 
ducing  the  effect  were  found  in  the  area  of  the  mes¬ 
encephalic  reticular  formation.  No  effect  was  seen 
after  stimulation  of  the  superior  colliculus,  cerebral 
peduncles  or  medical  meniscus.  After  stimulation  of 
the  mesencephalic  reticular  formation  it  was  possible 
to  record  monophasically  a  slow  wave  from  the  optic 
nerve.  Evidence  is  presented  that  the  slow  wave  re¬ 
corded  from  the  optic  nerve  is  not  due  to  an  env  lop 
of  centrifugally  conducted  spikes.  Spikes  can  be  re¬ 
corded  from  the  optic  nerve  or  chiasm  in  animals  with 
a  sub-normal  body  temperature  after  stimulation  of  the 
mesencephalic  reticular  formation  and  they  were 
Interpreted  as  being  analogous  to  the  dorsal  reflex. 

All  these  lines  of  evidence  suggest  that  the  depolariza¬ 
tion  of  the  terminals  of  optic  fibres  within  the  LGB 
was  produced  by  an  active  presynaptic  inhibitory  proc¬ 
ess. 
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Pisa  U.,  Inst,  of  Physiology  (Italy). 

ELECTRORETINOGRAPHIC  RESPONSES  FROM  THE 
EYES  OF  THE  WOLF-SPIDER  LYCOSA  TARENTULA 
(ROSSI),  by  F.  Magni  and  P.  Strata.  [1965]  (ajp. 

Incl.  diagrs.  refs.  (AFOSR-66-2065)  (AF  EOAR-64- 
37)  AD  643100  Unclassified 

Also  published  in  Arch.  Iial.  Biol. ,  v.,  103:'  694- 
704,  1965. 

In  the  Lycosid  spider,  Lycosa  tarentula  (Rossi),  the 
ERG  was  studied  in  the~pi  incipa!  and  secondary  eyes. 
Short  flashes  of  light,  up  to  100  msec,  evoked  in  the 
ERG  of  all  eyes  a  monophasic  negative  wave.  I  onger 
stimuli  evoked  in  the  ERG  of  the  principal  eye  a  fast 
negative  wave  followed  by  a  negative  steady  potential;, 
at  the  end  of  the  stimulus,  the  potential  returned  to 
zero  or  may  show  a  positive  overshoot.  In  the  second¬ 
ary  eye  there  are,  in  addition,  2  slow  components,,  the 
first  positive,  the  second  negative.  These  components 
can  be  expenment.nlly  eliminated  and  under  those  con¬ 
ditions  the  ERG  resembled  that  of  the  principal  eye. 
The  ERG  of  the  principal  eye  is  interpreted  as  due,  at 
least  in  part,  to  a  generator  potential  arising  from  the 
receptor  cells.  The  slow  components  of  tne  secondary 
eye  are  likely  to  arise  in  other  orcular  structures, 
but  it  IS  nut  possible  to  explain  their  nature  on  the 
basis  of  the  present  researches.  Tni  nypofnesis  is 
made  that  they  may  be  due  to  the  activity  of  the  neural 
network  connecting  the  photoreceptor  cells  in  the 
secondary  eye., 
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Pisa  U.  Inst,  of  Physiology  (Itah  i., 

INFLUENCE  OF  SLEEP  AND  WAKEFULNE.SS  ON  THE 


RESPONSE  OF  LATERAL  GENICULATE  UNITS  TO 
SINEWAVE  PHOTIC  STIMULATION,  by  L.  Maffei, 

G.  Moruzzi  and  G.  Rizzolatti.  |19CS|  [13jp.  incl. 
diagrs.  refs.  (AFOSR-66-2066)  (AF  EOAR-64-37) 

AD  643880  Unclassified 

Also  published  in  Arch.  Ital.  Biol. ...  v.  103.' 596-608, 

TsSs: 

A  summary  of  tne  research  performed  provided  tneee 
results.  Units  of  the  lateral  geniculate  body  (LGB) 
were  recorded  in  the  unanaesthetized,  midpontine  pre- 
trigeminal  cat.  A  sinewave  oscillation  of  light  inten¬ 
sity,  at  different  frequencies  (from  0.  1  to  1  cps),  was 
used  foi  visual  stimulation.  During  behavioral  and 
EEG  wakefulness  tne  firing  of  LGB  units  was  modu¬ 
lated  by  the  sinewave  light  in  an  almost  linear  fashion. 
The  oscillation  of  the  firing  rate  appeared  to  be  per¬ 
fect  replica  of  the  sinewave.  The  "on"  cells  were  in 
phase  with  the  stimulus,  the  "off"  cells  were  180  out 
of  phase;  and  the  "on-off"  cells  presented  a  stimulus 
response  phase  relationship  between  0  and  180  .■  Dur¬ 
ing  synchronized  sleep,  every  relation  between  sine¬ 
wave  stimulus  and  response  disappeared.  Control  ex¬ 
periments,  as  well  as  several  considerations,  suggest 
that  the  nypnic  "escape”  of  LGB  units  from  the  modu¬ 
lating  influence  of  sinew.nve  light  may  be  due  to  tne 
withdrawal  of  extraretinal  volleys,  possibly  mediated 
by  reticulo-gemcuiate  pathways. 
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Pisa  U.  Inst,  of  Physiology  (Italy) 

EFFECT  OF  SYNCHRONIZED  SLEEP  ON  THE  RE¬ 
SPONSE  OF  LATERAL  GENICULATE  UNITS  TO 
FIJVSHES  OF  LIGHT,  by  L.  Maffei  and  G.  Rizzolatti. 
|1965]15p.  incl.  diagrs.  refs.  (AFOSR-66-2067) 

(AF  EOAR-64-37),  AD  643101  Unclassified 

Also  published  in  Arch.,  Ital.  Biol. ,-  v..  103:.  609-622, 
1065. 

Units  of  the  doroal  part  of  the  lateral  geniculate  body 
(LGB)  were  recorded  in  the  midpontine  pretrigeminal 
i.it.  Flasnes  of  light  of  100-300  msec  in  duration  were 
applied  every  10  sec,  after  eliminations  of  the  causes 
of  error  due  to  pupillary  changes  and  eye  movements. 
The  LGB  unit  responsiveness  to  light  flashes  was  cal- 
c,ilated  as  signal  to  noise  ratio  (where  the  signal  is 
tne  response  correlated  with  the  stimulus,  and  noise 
is  the  spontaneous  activity  before  the  stimulus).  The 
LGB  unit  responsiveness  resulted  always  greater  dur¬ 
ing  behavioral  and  EEG  alertness,  indeuendentiy  from 
the  changer  of  the  background  firing  Wheji  the  light 
pulse  was  decreased  by  means  of  neutral  filters,  a 
stimulus  .still  evoking  a  clear-cut  response  during 
wakefulness,  became  uneffcctive  during  synchronized 
sleep.  It  was  necessary  to  increase  the  intensity  of 
the  stimulus  more  than  10  times  to  have  .igain  a  re¬ 
sponse.  Control  experiments  have  shown  that  this 
difference  Ixitween  sleep  a.  d  wakefulness  is  nui  reti¬ 
nal  in  origin.  The  hypothesis  of  an  inhibitory  mech¬ 
anism  acting  through  interneurons  on  LGB  units  is 
discussed  as  a  possible  explanation  of  the  sti  .king  de¬ 
crease  of  responsiveness  found  duiing  synchronized 
sleep 
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Pitlsburtjh  U.  Dept,  of  Chemistry,  Pa 

PHOTOLYSIS  OF  TRIAHYLPH06PHINES.  hi  M  I 
Kaufman  and  C.  E.  Griffin.  |I965|!4|p  (AF06H  65 
1129)  (AF  AFOSR-62-48)  AD  619327 

I  '  I 

Also  published  in  Tetrahedruri  Llr.s  Nu  12  76S-772 
1965. 

The  photolysis  of  several  tnarvlphospniiies  is  siudit-d 
in  solutions  of  benzene,  naphthalene  nid  lien/e.ie- 
ethanol.  Irradiation  of  tripnenvlphosphine  in  lien/en< 
for  1  hr  pave  diphenylphosphine  and  hiphenvlpiiosphine 
as  majoi  products.  Longer  inadialiun  periods  did 
not  appreciably  increase  tne  extent  of  oei  oiiiiKisition 
Analogous  results  were  obtained  witn  naphthalene  as 
solvent;  though  in  the  presence  of  alcohols  .i  diffeient 
course  of  reaction  occurred.  In  this  case  dipheml-; 
pnospnine  and  ethyldipneinlpnospmne  were  l.ie  niapu 
products. 
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Pittsburgh  U.  Dept,  of  Chemistry,,  Pa. 

PHOTOLYSIS  OF  BENZYLTRIPHENYLPHOSPHONIUM 
AND  FETRAPHENYLPHOSPHONIUM  CHLORIDES,  by 
C,  E,- Griffin  and  M.  L,  Kaufman.  [1965]  |3lp. 
(AFOSR-65-I130)  (AF  AFOSR-62-48)  AD  619758 

Unclassified 

Also  published  In  Tetrahedron  Ltrs. ,  No  12:773-775, 
1965. 

fhe  photolysis  of  benzyltriphenylphosphonium  (I)  and 
tetraphenylphosphonium  (II)  is  studied  in  solutions  of 
benzene-ethanol.  Irradiation  of  I  led  to  complete  con¬ 
sumption  in  3-1/2  hr.  None  of  the  several  products 
identified,  incorporated  chlorine.  The  products  were 
consistent  with  a  photochemical  degradation  of  the 
phosphonium  cation  by  a  given  seiiuence.  This  se¬ 
quence  accurately  preebeted  the  products  of  the  irra-. 
diation  of  11.  The  findings  confirm  the  reversible  na¬ 
ture  of  phosphoranyl  radical  formation  in  these  systems 
and  strongly  suggest  the  occurrence  of  one- electron 
transfer  processes  involving  reduction  of  phosphonium 
cations. 
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Pitisliurgh  U.  Dept,  of  Chemistry,,  Pa, 

FREE  RADICAL  ATTACK  ON  TRIVALENT  PHO,'5- 
PHORUS  DERIVATIVES,  by  C.  E.  Griffin,  Final 
scientific  rept.  Oct.  1,  1961-Scpt.  30,  1965,  15p. 
111(1.  rets.  (AFOSR-65-2009)  (AF  AFOSR-62-48  and 
AF  AFOSR-64-470)  AD  627269  Unclassified 

Summaries  art  picsented  of  research  concerned  pri¬ 
marily  witn  3  are.i.s  of  organophosphorus  chemistry. 
(1)  the  photoinduced  ary  latum  of  trivaleiit  pliosphorus 
compounds,.  (2)  the  photolysis  of  tri  and  tetra-valent 


piiospnons  compounds,  and  (3)  stuebes  of  the  physical 
properlich  (uv  and  nmr  spectra)  of  these  structures. 
This  imcstigalion  has  provided  significant  new  knowl¬ 
edge  regarding  the  free  radical  cnemistry  of  organo- 
iiiiiciiniirus  lomp.unds.  particularly  with  regard  to  tne 
leieisiiiiliiv  of  f.irmation  and  chemistry  of  phosphor- 
.1'.,  1  I  adii  als  Additionally,  this  research  and  that 
.  ■  ..hnied  siinulianc'iusly  by  Horner  (Tetrahedron 
I  163  ly65l  represent  the  first  demonstrations  of 
,)h  .1  ii  '!•  mil  ai  reailivity  of  organophosphc*us  com- 

IKn.  -il*. 


23  25 

Pitisimi gii  f  Dept,  of  Chemistry.  Pa. 

h  IT  DIF  S  OF  INTERMETALLIC  COMPOUNDS  CON¬ 
TAINING  LAS  PH  ANIDES.  by  W.  E.  Wallace.  Final 
r»()i  Dec  1,  i962-Nov.  30,  1964.  Jan.  1,.  1965 
151  Ip  mil  diagrs.  tables,  refs.  (AFOSR-65-0016) 
(AFOSR-63-187),  AD  455668  Unclassified 

I  he  magnetic  properties  of  6  series  of  intermediate 
phases  of  intermetallic  compounds,  represented  by  the 
formulas  ANi2,  .4Co2,  ANi.  ACu,  AAg,  and  A'Fe2, 
are  discussed.  The  samples  studied  were  prepared 
for  research  by  extreme  ,ieat  being  applied  in  order 
to  nd  them  of  extraneous  phases.  Careful  measure¬ 
ments  were  made  on  tne  samples  in  the  paramagnetic 
region  ratner  than  the  ferromagnetic  phases..  The 
symuoi  A  designates  one  of  the  lanthanide  metals.. 
Special  care  was  given  to  ANi  and  AC02,  It  was 
found  that  because  there  is  non  magnetism  in  the  AN12 
compounds,  the  moment  per  formula  unit  is  that  of 
the  A  Component;  in  tne  ferromagnetic  phase  these 
moments  are  lower  than  the  free  ion  moments  and  the 
decrease  is  taxen  to  be  a  crystal  field  effect.  In  the 
AC02  compounds,  the  measured  moments  suggested 
that  the  A  and  Co  moments  were  antiferromagnetically 
coupled  for  the  heavy  lantnanides  and  ferromagnetically 
coupled  for  the  light  lanthanides. 


2326 

Pittsljurgn  U.  Dept,  of  Chemistry,  Pa. 

MAGNETIC  CHARACTERISTICS  OF  LANTHANIDE- 
COPPER  COMPOUNDS,  by  R.  E.  Walline  and  W.  E. 
Wallace.  |1965j|I9]p.  incl,  diagrs.  tables,  refs. 

(Also  bound  witn  its  AFOSR-65-0016;  AD  455668) 

CAF  AFOSR-63-187)  Unclasstfied 

Pubiisned  m  Ji'ur.  Cnom.  Phys. ,,  v.  42:604-607, 
jan.  15,,  1965. 

Magnetic  characteristics  and  .stiuctures  of  11  inter-- 
niet.illic  compounds  rtpresenled  by  tne  formu'a  LiiCu 
arc  '■ep'  ilcd.  The  compounds  with  Lii  -  Ce,  Pr,,  Nd 
and  Sm  occur  in  the  FeB  structure,  those  with  Ln  Y, 
Gd,  Tb,  Dy.  Ho,  Er  and  Tni  nave  the  C.sCi  structure. 
YCu  IS  a  Pauli  paramagnet.  The  magnetic  character- 
islics  of  PrCu  and  NdCu  are  nnomalous  and  ;ittempts 
to  deduce  the  ii.iiure  of  tne  cooperative  magnetic 
phase.s  in  these  materials,  if  any,  at  low  temperatures 
.ire  unsuc.essful.  Results  for  the  other  compounds 
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suggest  tnat  they  are  antiferromagnetic  at  Iok  tempera' 
tures.  TbCu  and  HoCu  exhibit  2  magnetic  transitions; 
the  nigh  temperature  transition  is  interpreted  as  the 
Neei  point  and  tne  one  at  tne  lower  temperature  as  an 
order-order  transition  in  tne  antiferromagnetic  state. 
In  tne  paramagnetic  region  effective  moments  in  good 
agreement  witi'  the  free  tripositive  ion  values  are  ob¬ 
served  in  all  cases  except  for  GdCu  and  ErCu  A  var¬ 
iable  moment  is  observed  for  ErCu  wncreas  for  GdCu 
a  moment  of  8. 46  ug  is  obtained. 

2327 

Pittsburgh  U.  Dept,  of  Chemistry.  Pa 

A  ROUTE  TO  ALDEHYDES  AND  KETONES  BY  A 
FOUR  ELECTRON  DECARBOXYLATIVE  OXIDAllON 
UTILIZING  PURIDINE  N-OXIDE,  by  T.  Conen,  H. 

Song  and  J.  H.  Fager.  [1965]  f6]p.  (AFOSR-65-0538) 
(AF  AFOSR-63-344)  AD  614718  Unclassified 

Also  published  in  Tetrahedron  Ltrs. No.  4:  237- 
241,,  1965.. 

A  4-electron  decarboxylative  oxidation  is  reported. 

A  probable  reaction  mechanism  for  the  case  of 
phenylacetic  acid  is  presented  which  involves  the 
nucleophilic  rather  than  electrophilic  attack  of  the 
a-position  of  a  carboxylic  acid.  The  results  of  re¬ 
actions  of  anhydrides  and  acids  with  pyridine  n-oxide 
are  given  in  a  table. 


2328 

Pittsburgh  U.  Dept,  of  Chemistry,  Pa. 

DEOXYGENATION  REACTIONS  OF  AMINE  OXIDES 
AND  SULFOXIDES,  by  T.,  Cohen.  [Final  rept.  ]  [1965] 
[52]p.  incl.  diagrs.  refs.  (AFOSR-65-1729)  (AF  49(638) 
788  and  AF  AFOSR-63-344)  AD  625414 

Unclassified 

Research  was  conducted  to  determine  the  scope  and 
nature  of  reactions  of  pyridine  N-oxide  with  electro  - 
philes.  Reactions  of  dimethylsulfoxide  with  epoxides 
were  also  investigated.  A  new  synthesis  of  T-hydroxy-- 
.ildehydes  and  ketones  was  discovered,  i.ivolving  the 
oxidation  of  epoxides  by  dimethylsulfoxide  which  acts 
as  a  solvent.  This  new  preparative  procedure  appears 
u.  require  different  reaction  conditions  for  each  epoxide 
used.  The  discovery  of  the  oxidation  of  carboxylic 
acids  by  pyridine  N-oxides  to  form  aldehydes  and 
ketones  led  to  a  new  mechanistic  concept  involving  ac¬ 
tivation  of  carboxylic  acids  toward  nucleophilic  attack 
at  the  o-position.  Side  products  of  this  novel  4-electron 
decarboxylative  oxidation,  when  phenyl-acetic  acid  is 
used,  are  diphenyimaleic  anhydride,  mandelic  acid 
acetate  and  phenylglyoxylic  acid.  Evidence  has  been 
adduced  that  the  currently  accepted  radical-pair  mech¬ 
anism  for  the  reaction  of  acetic  anhydride  with  2-  and 
4-picolinr  'Mide  is  probably  incorrect  and  tnat  the 
reaction  occurs  rather  by  an  ion  pair  mechanism. 

Other  observations  made  in  the  course  of  the  work  are 
discussed. 


2329 

Pittsburgh  U.  Dept,  of  Chemistry,,  Pa. 

THE  REAC  nONS  OF  2- AND  4-PlCOLINE  N-OXIDE 
WITH  PHENYLACETIC  ANHYDRIDE,  by  T.,  Cohen 
and  J.  H.  Fager.  [1965]  [lOjp.  incl.  diagrs.  tables, 
refs.  (AFOSR-66-0318)  (AF  AFO.SR-63-344) 

AD  625035  Unclassified 

Also  publisned  in  Jour.  Amer..  Cnem.  Soc. v.  87:- 
5701-5710,  Dec.  1965. 

The  reactions  of  2-  and  4-picoliiie  N-oxide  with  phenyl- 
acetic  anhydride  yield  tne  oxidation-reduction  products, 
benzaldehyde,  carbon  dioxide,  picolines,  and  small 
quantities  of  dipnenylmaleic  annydride,  in  addition  to 
rearrangement  products.  The  latter  consist  pre¬ 
dominantly  of  2-pyridinemethanol  pnenylacetate  and 
2-phenylethylpyridine,  in  a  r?''o  of  about  1.5:1  in  the 
case  of  2-picoline  N-oxide,  and  of  4-pyridinemethanol 
phenylacetate  and  4-phenyletnyipyridine,  in  a  ratio  of 
about  0.06:1  in  the  case  of  4-picoline  N-oxide.  Tne 
product  composition  is  uncnanged  when  tne  reactions 
are  performed  in  tne  presence  of  the  radical  trap 
m-dlnitrobenzene.  The  rearrangement  but  not  the 
oxidation  products  are  thought  to  arise  via  anhydro-  / 

base  intermediates.  The  ester  products  in  this  case 
(and  in  the  corresponding  acetic  annydride  reaction 
with  2-picoline  N-oxide)  are  thought  to  be  formed  by 
nonradical  paths  wnile  the  phenyletnylpyndincs  are 
probably  formed  by  geminate  recombination  of  benzyl 
and  picolyl  radicals  or  ions  which  are  produced  by 
fragmentation  of  the  anhydrobases.  (Contractor's 
abstract) 


2330 

Pittsburgh  U.  Dept,  of  Chemistry,,  Pa. 

PHOSPHONIC  ACIDS  AND  ESTERS.  XI.  A  PHOTO- 

INDUCED  ARBUXOV  REARRANGEMENT  OF  TRI-  N 

ALKYL  PHOSPHITFS,  bv  R.  B.  LaCount  and  C.  E. 

Griffin.  [1965]  [4]p.  incl.  table.  (AFOSR-65-2135) 

(AF  AFOSR-64-470)  AD  629803 

Unclassified 

Also  published  in  Tetrahedron  Ltrs.,  No.  35:  3071- 
3074,  TM57 

Photolysis  of  triniethyl,  triethyl,  tn-i-propyl,,  and 
tri-n-butyl  phosphites  yielded  the  corresponding 
dialkyl  alkylphosphonates  as  the  major  product, 
indicating  the  reaction  is  effectively  an  example  of 
photoinitiation  of  the  Arbuzov  rearrangement. 


2331 

Pittsburgh  U.  Dept.,  of  Pharmacology,  Pa. 

[ATROPINE  DETOXICATION  DURING  HYPOTHERMIA 
BY  THE  ISOLATED  PERFUSED  RAT  LIVER],  by 
S.  C.  Kaiser.  Final  technical  rept.  Mar.  3,  1965 
[6]p.  (AFOSR-65-0459)  (AF  Af’OSR-64-87) 

AD  614068  Unclassified 
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Experiments  have  been  performed  on  tne  isolated  per¬ 
fused  rat  liver  in  an  attempt  to  obtain  a  perfusing 
medium  which  would  be  devoid  of  plasma  protein.  It 
was  considered  that  if  such  a  medium  could  be  per- 
fecled,  It  would  overcome  any  hindrance  to  drug  uptake 
by  the  liver  which  might  occur  due  to  plasma  binding 
of  the  drug.  Results  of  this  experimentation  are  out¬ 
lined.  Several  exploratory  type  experiments  were  per¬ 
formed  on  the  isolated  liver  in  which  blood  flow  tnrougn 
the  liver  was  maintained  constant  by  the  readjustment 
of  vascular  resistance  of  tne  arterialized  protal  vein. 

In  preparation  for  a  contempl.ated  Air  Force  Grant  re¬ 
quest  in  which  tne  correlation  of  tne  toxicity  of  atropine 
with  Us  metabolism  in  acute  hypothermia  and  in  cold 
acclimatization  will  be  studied,  work  was  attempted  on 
a  surgical  technique  wnicn  would  allow  a  cnromcally 
prepared  rat  to  be  intravenously  injected  and  nave  oile 
collected  without  tne  use  of  anestncsia. 


2331! 

Pittsburgh  U.  Dept,  of  Pharmacology,,  Pa. 

DRUG  METABOUSM  ATROPINE  IN  HYPOTHERMIA. 

I.  DILlARY  EXCRETION  OF  C14.ATROPINE  METAB¬ 
OLITES  IN  THE  INTACT  AND  NEPHRECTOMI2ED 
RAT.  by  S.  C.  Kaiser,  E.  J.  Kelvlngton  and  others. 
11965]  [8]p.  incl.  diagrs.  tables,  refs.  (AFOSR-6S- 
0961)  (AF  AF03R-64-87)  AD  619618 

Unclassified 

Also  published  in  Jour.  Pharmacol  and  Exper.  Ther. ,, 
V,  147:  252-?'i9,  1965. 

Bile  was  collected  from  pentobk  oitalizod  rats,  both 
intact  and  nephreclomized,  at  various  time  intervals 
after  the  intravenous  injection  of  C'‘'-atropine,  and 
at  Ixidy  temperatures  of  37‘’,-  25  \  and  17  C.  Urine 
was  collected  and  analyzed  at  the  end  of  the  4-hr 
experiment.  As  much  as  10%  of  the  atropine  is  ex¬ 
creted  by  the  biliary  system  witnin  4  hr  in  the  37  C, 
nephreetomized  preparation:  50%  appears  in  the  biliary 
system  of  tiic  intact  animal  in  this  time  interval.  It  is 
found  that  tne  liver  is  able  to  metalwlize  increas<.„ 
amounts  of  tne  drug  in  the  absence  of  kidney  function. 
Dee;)  nypothermia  ippears  to  more  markedly  impair 
renal  excretion  of  atropine  and/or  metabolites  than  it 
does  hepatic  excret.on. 


2333 

Pittsburgh  U.  Dept.,  of  Pharmacology,  Pa. 

DRUG  METABOLISM  IN  HYPOTHERMIA.  II.  CH 
ATROPINE  UPTAKE,  METABOLISM  AND  EXCRETION 
BY  THE  ISOLATED  PERFUSED  RAT  LIVER,  by  S.  C. 
Kaiser,  E.  J.  Kelvington  and  others.  (1965]|10)p. 
incl.  diagrs.  tables,  refs.  (AFOSR-65-0962) 

(AF  AFOSn-64-87)  AD  619617  Uiicl.a.ssified 

Also  published  in  Jour.  Phariuacol.  and  Exper.  Ther.,; 
V.  '147-  260-269,  1965. 

rhe  uptake,  metabolism  and  excretion  of  Cl4-atropine 
by  the  isolated  perfused  rat  liver  were  studied  at  37 
and  at  2  hypothermic  temperatures,  25  and  17  C. 


The  uptake  of  Cl  4-atropine  by  the  liver  was  decreased 
from  a  half-time  of  6  min  to  a  half-time  of  20  min  as 
the  temperature  was  decreased  from  37°C  to  n'C.  .All 
of  the  (  excreted  into  the  bile  appeared  as  atropine 
metabolites  which  were  more  polar  than  the  parent 
compound.  None  appeared  as  unchanged  atropine  or 
as  the  hydrolysis  product,  tropic  acid.  These  results 
are  compared  with  those  obtained  from  the  nephrecto- 
mized  bile-fistula  rats  at  the  same  temperatures. 


2334 

Pittsburgh  U.  [Dept,  of  Physics]  Pa. 

INTERPRETATION  OF  THE  SOFT  X-RAY  EMISSION 
SPECTRUM  OF  UTHIUM  METAL,  by  D.  C.  Goodings. 
(1965]  (ll]p.  incl.  diagrs.  refs.  (AFOSR-65-2204) 

(AF  AFOSR-63-196)  AD  625546  Unclassified 

Also  published  ih  Proc.,  Phys.  Soc.  (London),  v.  86; 
75-85,  19^5. 

The  shape  of  the  soft  x-ray  emission  spectrum  of 
lithium  has  been  calculated  in  the  Hartree-Fock  ap¬ 
proximation  taking  into  account  the  fact  that  an  atom 
about  to  emit  a  K  x-ray  is  a  point  defect  in  the  other¬ 
wise  periodic  jxitontial  of  the  lattice.  The  perturbation 
from  the  Is  hole  was  treated  ir,  tne  'localized  approxi¬ 
mation'  of  the  Koster-Slater  theory,  its  effect  teing 
expressed  by  a  single  parameter..  Starting  from 
Ham's  calculated  density-of-states  function  and  grad¬ 
ually  increasing  the  strength  of  the  perturbation  one 
observes  the  formation  of  a  resonance  state  (virtual 
bound  stale)  and  then  a  real  bound  state.  For  reason¬ 
able  values  of  the  perturbation  parameter  the  results 
show  a  peak  about  1  ev  below  the  Fermi  energy,  a 
feature  which  resembles  the  measurements  of  Crisp 
and  Williams  and  others.  The  calculations  also  provide 
a  plausible  explanation  of  the  mea.surements  of 
Catterall  and  Trotter  on  the  satellite  K  emission 
spectrum  of  lithium.  (Contractor's  abstract) 


2335 

Pittsburgh  U.  Dept,  of  Physica,  Pa. 

MEASUREMENT  BY  NMR  OF  THE  DIFFUSION  RATE 
OF  HF  IN  ICE,  by  M.  Kopp,  D.  E.  Barnaal,  and  I.  J. 
Lowe.  [1965]  (7]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-66-0234)  (AF  AFOSR-63-196)  AD  629656 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  43:  2965- 
2971,  Nov.  1,;  1965. 

An  experiment  is  described  by  which  the  diffusion  of 
fluorine  in  moiiocrystalline  ice  cylinders  is  followed 
quasicominuously,.  using  the  proton  magnetic  resonance 
spin-lattice  relaxation  time  ’Tj  to  measure  the  HF 
concentration  along  'he  sample.  The  diffusion  co¬ 
efficient  Df  was  evt  'uated  for  various  temperatures 
between  -30  and  -4  C.  The  results  show  more  scatter 
than  the  experimental  error  can  account  lor.  A  least- 
squares  fit  of  the  data  yields  Dp  (-10°C)  -  0.8x10-6 
cm2'sc'  for  the  dlffusivity  and  E  0.58  ev  =  13.4 
kc.U  'moI  for  tlie  activation  energy,  with  root-mean- 
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square  deviations  of  0.5x10-6  cm2/sec  and  0.08  ev, 
respectively.  The  highest  concentration  of  diffused  HF 
wnich  can  be  absorbed  by  monocrystalline  ice  is  about 
4x10*6  HF/H2O.  A  possible  explanation  is  offered 
for  the  large  value  and  dispersion  of  the  diffusivity. 
(Contractor's  abstract) 


2336 
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Pittsburgh  U.  Dept,  of  Physics,  Pa. 

ELECTRICAL  AND  THERMAL  RESISTIVITIES  OF 
THE  NONMAGNETIC  TRANSITION  METALS  WITH 
A  TWO-BAND  MODEL,  by  L.  Colquitt,  Jr.  [1965] 
|5]p.  incl.  diagrs.  tables.  (AFO.SR-65-2101) 

(AF  AFOSR-63-196)  AD  629655  Unclassified 


Pittsburgh  U  [Dept,  of  Physics]  Pa. 

HIGH-FREQUENCY  CYCLOTRON  RESONANCE  IN 
METALS  (Abstract),  by  H.  Scner  and  T.  Holstein. 
[1965]  [i]p.  [AF  AFOSR-63-196)  Unclassified 

Presented  at  .neetine  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965,  ’ 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  ll, 

V.  10:  111,  Jan.  27,  1965. 

Lbe  authors  calculated  tne  surface  impedance  of  an 
isotropic  electron  -pi.onon  gas  in  tne  presence  of  a 
large  static  magnetic  field  and  nign-frequency  electro¬ 
magnetic  wave  (1.  -■  10l2-  lol3  cps).  Tne  genesis  of 
tne  calculation  is  a  recently  derived  quantal  transport 
equation,  modified  to  include  tne  effects  of  tne  exter¬ 
nal  magnetic  field.  Resultant  expressions  tor  the 
frequency-  and  wave-vector-dcpendent  ouk  conduc¬ 
tivity  o  («,  q),  are  inserted  into  the  standard  expres¬ 
sion  for  surface  impedance  in  tne  extreme  anomalous 
limit.  Justification  for  tnis  procedure  is  attained  by 
an  alternate  semlclassical  treatment  of  tne  transport 
equation  witn  account  taken  of  diffuse  boundary  scat 
taring.  Results  for  tne  surface  impedance  include 
(a)  a  frequency-dependent  line  snift,  wnicn  is  most 
pronounced  for  a'  --  ^(jp  -  Debye  frequency),  and  (0) 
changes  in  the  shape  of  the  lines  associated  with  fre¬ 
quency--  dependent  collision  processes. 
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Pittsburgh  U.  Dept,  of  Physics,  Pa. 


Also  published  in  Jour.  Appl.  Phys. ,  v.  36:  2454- 
2458,  Aug.  1965. 

A  2-band  spherical  model  is  used  to  represent  the 
conduction  electrons  of  the  nonmagnetic  transition 
metals  with  an  incomplete  d  shell.  It  is  shown  by 
comparison  with  experimental  results  that  phonon- 
induced  interband  s-d  transitions  are  the  major  con¬ 
tributor  to  the  electrical  and  thermal  resistivities 
p  and  W  at  all  but  the  lowest  temperatures.  Conse¬ 
quently,  the  momentum  gap  between  the  s  and  d 
bands  is  an  important  parameter  of  the  theory  and 
may  be  used  to  classify  the  behavior  of  p  and  W. 

At  the  lowest  temperatures  it  is  found  that  the  ex¬ 
perimental  oata  for  p  of  all  the  transition  metals 
studied  may  be  consistently  interpreted  if  it  is  as¬ 
sumed  that  electron-electron  scattering  processes 
are  important. 


2339 

Pittsburgh  U.  Dept.,  of  Physics,  Pa. 

VARIATIONAL  APPROACHES  TO  THE  ANTIFERRO¬ 
MAGNETIC  LINEAR  CHAIN,  by  H.  Falk  and  T.  W. 
Ruijgrok.  [1965]  [6]p.  incl.  diagrs.  refs.  (AFOSR-66- 
0230)  (AF  AFOSR-63-196)  AD  629657 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  139;  A1203-A1208, 
Aug.  16,  1965. 


SPIN-DISORDER  THERMAL  RESISTIVITY  OF  THE 
FERROMAGNETIC  TRANSITION  METALS,  by 
L.  Colquitt,  Jr.  [1965]  [9]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-2093)  (AF  AFOSR-63-196)  AD  627380 

Unclassified 

Also  published  in  Phys.  Rev.,  v.,  139:  A1857-A1865, 
Sept.  13,  1965. 

Data  of  White  and  Woods  (Philos.  Trans.  Roy.  Soc., 
(London),  v.  A251::  273,  1965)  for  the  thermal  resis¬ 
tivity  W  of  the  transition  metals  show  that  W  for  Fe, 

Co,  and  Ni  displays  an  anomalous  persistent  tempera¬ 
ture  dependence  in  the  region  just  below  and  through 
the  Debye  temperature.  Since  W  for  the  nonferromag¬ 
netic  transition  metals  is  approximately  constant  in 
this  region,  it  is  reasonable  to  attribute  the  additional 
temperature  dependence  to  the  well-known  spin- 
disorder  scattering  of  conduction  electrons.  It  is 
shown,  however,  that  a  model  which  treats  the  magnet¬ 
ic  d  electrons  as  localized  and  neglects  s-d  transitions 
cannot  account  for  the  anomalous  behavior  of  W,  while 
a  model  which  treats  magnon- induced  s-d  interband 
transitions  presents  a  plausible  explanation. 


Within  the  framework  of  a  somewhat  general  free- 
energy  variational  calculation  the  autnors  find  that 
a  solution  with  an  energy  gap  and  spontaneous  long- 
range  order  is  favored.  However,  if  on  the  basis  of 
recent  results  one  disallows  the  gap,  then  Bulaevskii's 
solution,  without  spontaneous  long-range  order,  is 
obtained.  From  Bulaevskii's  coupled  integral  equa¬ 
tions  and  the  condition  for  maximum  entropy  with  re¬ 
spect  to  variation  of  the  external  field  h  at  fixed  tem- 
pei  .lure  ,  the  authors  obtain  a  pseudophase  bound¬ 
ary  in  the  h,  plane.  The  analysis  indicates  that 
asymptotically  along  the  boundary,  (2— h)/‘^  ->  posi¬ 
tive  constant  as  .  0,,  and  h/Sn  —  )1'2  posi¬ 
tive  constant  as  •'  -»  •  y,  wncrc  (n  =  0,  -  g)  is  the 

intersection  of  the  boundary  with  the  e  axis,  ^alita- 
tively  similar  behavior  is  displayed  by  the  exactly 
soluble  X-Y  model  for  which  the  pseudophase  boundary 
IS  also  given  ncre.  The  boundary  curves  are  compared 
with  one  obtained  for  a  finite  chain  by  Bonner  and 
Fisher.,  (Contr, actor's  abstract) 
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Pittsburgh  U.  Dept,  of  Physics,  Pa. 

EFFECT  OF  SURFACE  PINNING  ON  THE  MAGNETI¬ 
ZATION  OF  THIN  HUMS,  byj.  A.  Davis.  (1965] 
j61p.  incl.  diagrs.  refs.  (AFOSR-66-0233)  (AF  AFOSR- 
63-196)  AD  629654  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  36;  3520- 
3525,  Nov.  1965. 

The  effect  of  surface  pinning,  as  manifested  by  a  sur¬ 
face  anisotropy  field,  on  the  monetization  of  thin 
films  IS  examined  in  detail  for  .'i  simple  cubic  lattice 
of  atoms  having  spin  1/  2  coupled  by  pure  exchange. 

The  magnetization-versus-tempcrature  curve  is  found 
to  lie  above  that  obtained  in  the  absence  of  pinning. 

For  very  weak  pinning  (surface  anisotropy  field  much 
less  than  surface  exchange  field),  the  magnetization 
IS  sensitive  to  film  thickness  falling  off  more  rapidly 
than  for  bulk,  in  qualitative  agreement  with  some  ex¬ 
periments.  For  intermediate  pinning,  the  magneti¬ 
zation  is  essentially  independent  of  film  thickness, 
following  the  bulk  behavior,  in  qualitative  agreement 
with  other  experiments.  For  very  strong  pinmng  (sur¬ 
face  anisotropy  field  on  tr.e  order  of  or  greater  tnan 
surface  exchange  field),  the  magnetization  falls  off 
slower  than  for  bulk,  again  with  a  thickness  dependence. 
As  a  consequence,  one  may  interpret  experimental 
results  in  terms  of  the  degree  of  surface  spin  pinning. 
Physically  it  is  not  yet  clear  why  the  degree  of  pinmr.g 
should  behave  in  the  required  fashion.  (Contractor's 
abstract) 


2341 

Politecnico  di  Torino.  L.iboratorio  di  Men  .mica  Appli- 
cata  (Italy). 

SOME  PROBLEMS  ON  THE  PERFORMANCES  AND 
MEASUREMENTS  IN  A  WIND  TUNNEL  AT  LOW  VE¬ 
LOCITY,,  by  E.  Mattiolo.  Apr.,  1965.  (21  Ip.  incl. 
illus.  diagrs.  (Technical  rept.  no.  26)  (AFOSR-65- 
1321)  (AF  EOAR-63-98)  AD  621604 

Ui'classified 

Research  has  ix;cn  conducted  on  the  pressure  gradient 
effect  on  iKjur.dary  layer  iransition  along  a  flat  plate. 
Many  inconveniences  were  encountered  regarding  the 
turbulence  of  the  free  stream,  the  measurement  of 
differential  pressures  and  of  e.\treniely  low  velocities, 
and  the  interference  of  noises  on  the  hot  wire  signal. 
These  factors  ana  efforts  to  remove  some  of  their  ef¬ 
fects  are  discussed.  (Contractor's  abstract,  modified) 


2342 

Pulitecmco  di  Torino  (LaiMratorio  di  Meccanica  Appli- 
cata]  fll,ily) 

THE  INTERNAL  STRUCTUR'  OF  THE  SHOCK  WAVE 
I.  HOMOGENEOUS  GASES,  bv  G  ,I.irre.  June  lOSt,, 
|20li).  incl.  diagrs.  t.ible,  refs.  (Technical  note  no. 
29)  (AFOSR-65-2185)  (AF  EOAR-63-98)  AD  626349 

Uncla-ssified 


A  critical  review  of  the  continuum  theories  on  the 
structure  of  the  shock  wave,  leads  to  simplified  es¬ 
timates  of  the  shocK  thickness  further  improved 
after  discussing  the  variability  of  the  roean-free-path 
and  the  dynamics  of  tne  energy  conversion.  Possible 
residual  discontinuities  throu^  the  shock  are  briefly 
analyzed  and  discarded  for  common  gases.  The 
analysis  of  the  entropic  balance  provides  a  simple 
general  rule  for  estimating  tne  thickness  when 
irreversible  phenomena  are  involved  through  the 
shock  wave.  (Contractor's  abstract) 


2343 

Politecnico  di  Torino.  Laboratorio  di  Meccanica  Appli- 
cata  (Italy). 

A  blunt  axisymmetric  body  in  a  low  density  hypersonic 
flov  was  considered.  The  stagnation  region  was 
studied,  taking  into  account  both  the  transport  phe¬ 
nomena  (viscosity,  thermal  conductivity,  diffusion) 
and  the  gas  dissociation  (in  chemical  non-equilibrium); 
a  method  is  shown  to  determine  the  behavior  of  the 
various  quantities,  and  the  wall  skin  friction  and  heat 
transfer,  for  vai'ious  wall  temperatures  and  catalytic 
efficiencies.  Some  numerical  results  at  mach  number 
10  are  reported,  where  Uie  dissociation  effects  are 
neglected.  (Contractor’s  abstract) 


2344 

Politecnico  di  Toiino.  (Laboratorio  di  Meccanica  Appli- 
cata]  (Italy). 

ON  THE  TURBULENCE  DEVELOPMENT  IN  THE 
BOUNDARY  LAYER  WITH  PRESSURE  GRADIENT, 
by  E.  Mattioli.  July  1965,  [38]p.  incl.  illus.  diagrs. 
tables,  refs.  (Techmcal  note  no.  30)  (AFOSR-65- 
2187),  (AF  EOAR-63-98)  ,\D  625361 

Unclassified 

This  report  presents  an  experimental  research  on  the 
effect  of  pressure  gradient  on  the  boundary  layer 
transition.  The  research  included:  (1)  a  theoretical- 
experimental  research  on  working  of  the  pressure 
gradient  wind  tunnel  (which  was  especially  built  lor 
this  purpose);  (2)  .speed  and  turbulence  intensity 
measurements  in  tlie  boundary  layer  of  a  flat  smooth 
plate,,  with  different  values  ol  pressure  gradient,  or 
in  the  presence  of  turbulence  in  the  undisturbed 
stream,  (3)  a  study  on  the  variations  of  displacement 
thickness,  momentum  loss  thickness,  shape  param¬ 
eter;  (4)  speed  fluctuation  recording  within  the  bound¬ 
ary  layer  during  the  transition;  (5)  control  of  the  wnole 
phenomenon  by  means  of  the  china-clay  method.  Con¬ 
clusions  are  given  about  the  disturbed  boundary, 
origin  and  nature  of  the  transition  and  modification  of 
the  shape  parameter.  (Contractor’s  abstract) 
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Politecnlco  di  Torino.  [Latoratono]  di  Meccarica  Appli- 
cata  (Italy). 

inSSOaATION  effects  on  the  stagnation  re¬ 
gion  PAST  AN  AXISYMMETRIC  BLUNT  BODY  IN  A 
HIGH  MACH  NUMBER  AND  LOW  REYNOLDS  NUMBER 
HYPERSONIC  FLOW,  by  A.  Muggia.  July  1965,  4p. 
incl.  diagrs.  (Technical  note  no.  31;  Scientific  rept. 
no.  7)  (AFOSR-65-2294)  (AF  EOAR-63-98) 

AO  628142  Unclassified 

The  study  on  the  stagnation  region  past  an  axisym- 
metric  blunt  body  in  a  low  Reynolds  number  hyper¬ 
sonic  flcw,  defined  in  a  previous  paper,  is  accom¬ 
plished  with  some  numerical  results  at  Mach  number 
20.  The  behavior  of  temperature,  velocity  and  atom 
concentration  is  shown,  as  well  as  the  effects  of  tne 
wall  catalytic  efficiency  on  the  aerodynamic  heating. 


2346 

Politecnlco  di  Torino.  [Laboratorio]  di  Meccanica  Appli- 
cata  (Italy). 

THEORETICAL  INVESTIGATIONS  ON  THE  BOUNDARY 
LAYER  WITH  PRESSURE  GRADIENT,  by  E.  Mattioli. 
Aug.  1965,  18p.  incl.  diagrs.  refs.  (Technical  note 
no.  32;  Scientific  rept.  no.  8)  (AFOSR-65-2736) 

(AF  EOAR-63-98)  AD  629212 

Unclassified 

Some  recent  investigations  about  the  boundary  layer, 
with  pressure  gradient,  in  the  incompressible  fluid 
flow  along  a  flat,  smooth  plate,  are  briefly  sum¬ 
marized.  The  results  of  those  investigations  are 
compared  with  the  experimental  ones  found  by  the 
author.  Some  considerations  are  drawn  on  the 
Tollmien-Schlichting  theory  of  instability,  the  trans- 
tion  Reynolds  number,  the  origin  of  the  spots  and  the 
outline  of  the  turbulent  boundary  layer.. 


23  47 

Politecnlco  di  Torino.  Laboratorio  di  Meccanica  Appli- 
cata  (Italy). 

FREE  MOLECULE  SURFACE  SOURCES  AND  SINKS 
AND  APPUCATIONS.  PARTI.,  by  S.  Nocilla.  Apr, 
1965,  [20]p.  incl.  diagrs.  (Technical  note  no.  27) 
AFOSR-66-0I20)  (AF  EOAR-63-98)  AD  631101 

Unclassified 

Also  published  in  Atti.,  AccaU.  Sci.  Torine,  v.,  99; 
1965. 

A  discussion  is  given  of  the  concept  of  free  molecule 
sources  and  sinks,  characterized  by  an  elementary 
surface  in  the  space  wuh  oriented  normal,  by  the!'' 
temperature  and  by  the  distribution  function  of  the 
molecules  which  respeciively  start  from  or  impinge 
on  them.  This  concept  is  an  extension  of  the  basic 


concepts  of  the  Maxwellian  kinetic  tneory  of  gases  and 
It  has  application  in  the  study  of  the  interaction  be¬ 
tween  stream  and  body  in  free  molecule  flow. 
(Contractor's  abstract,  mcxlified) 


2348 

Politecnlco  di  Torino.  [Laboratorio  di  Meccanica  Appli- 
cata]  (Italy). 

EXPERIMENTAL  RESEARCH  ON  THE  EFFECT  OF 
PRESSURE  GRADIENT  AND  FREE  STREAM  TURBU¬ 
LENCE  ON  THE  BOUNDARY  LAYER  OF  A  FLAT 
ROUGH  PLATE,  by  E.  Mattioli.  Nov.  1965,  !28]p. 
incl.  diagrs.  (Technical  note  no.  33)  (AFOSR-66- 
0339)  (AF  EOAR-63-98)  AD  G3U799 

Unclassified 

Presented  at  the  National  Cong,  of  AIDA  (1 9th)  Naples, 
Oct.  25-28,  1965, 

A  determination  was  made  of  displacement  thickness 
and  momentum  loss  thickness  in  the  boundary  layer 
of  a  rough  flat  plate  at  low  velocities,  at  various  con¬ 
ditions  of  wall  roughness,  pressure  gradient  and  tree 
stream  turbulence.  The  opportunity  is  discussed  to 
assume  y  =  zero  at  the  'top  plane'  of  the  rougn  sur¬ 
face,,  taking  as  additional  parameter  the  flow  velocity 
at  the  wall.  New  results  are  indicated  about  the  slow¬ 
ing  down  of  the  stream  near  the  wall,  about  the  tur¬ 
bulence  mainly  imtial  effect,  about  tne  presence  of  a 
boundary  layer  above  the  Ixiundary  layer,;  as  a  conse¬ 
quence  of  the  combined  action  of  pressure  gradient  and 
free  stream  turbulence.  (Contractor's  abstract,  modi¬ 
fied) 


2349 

Politecnlco  di  Torino.  [Laboratorio]  di  Meccanica  Appli- 
cata  (Italy). 

THE  INTERNAL  STRUC  PURE  OF  THE  SHOCK  WAVE. 
PART  II.  MULTICOMPONENT  MIXTURES,  by  G. 
Jarre.  Dec  1965,  29p.  incl.  tables.  (Technical 
note  no.  34,  Scientific  rept.  no.  10)  (AFOSR-66-2596) 
(AF  EOAR-63-98)  AD  643874 

Unclassified 

The  diffusional  mass  flux  of  each  component  of  a  mix¬ 
ture,,  IS  explicitly  expressed  by  resorting  to  a  simpli¬ 
fied  acceptable  form  of  the  binary  diffusion  coefficient. 
Following  tl  e  extropic  way,  the  simple  Kohler -Dyakov 
formula  is  .ynthetically  extended  from  binary  to 
multicomnonent  nu.\tures.  The  result  is  that  the 
shock  thickness  is  amplilied  by  the  diffusional  effects 
in  a  multicomponent  mixture,  but  neyer  more  so  than 
in  the  binary  mixture  composed  by  the  only  lightest 
and  neayiest  gases.  Numerical  examples  on  rare 
gases  are  worked 
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Poluecmco  di  Torino.  (Laboratono  di  Meccanica  Appli- 
cata]  (Italy). 

FREE  MOLECULE  SURFACE  SOURCES  AND  SINKS 
AND  APPUCATIONS.  PART  U.  COMP/JUSON 
WITH  EXPERIMENTAL  RESULTS,  by  S.  Nocilla. 

Dec.  1965,  [20]p.  incl.  diagrs.  tables.  (Technical 
note  no.  36)  (AFOSR-66-2741)  (AF  ECAR-63-98) 

AD  643879  Unclassified 

In  this  second  part  a  comparison  is  made  between  the 
theory  developed  in  the  first  part  and  the  experimental 
results  obtained  with  the  technique  of  the  moiecuiar 
beams  by  Data.  Moore  and  Taylor;  Jawtusch;  Smitn 
and  Fite.  Some  theoretical  diagrams  of  magnitudes 
so  far  not  measured  experimentally  are  plotted. 


2351 

Politecnico  di  Torino.  |LaUoratorio  di  Meccanica  Appli- 
cataj  (Italy) 

HIGHLY  SIMPLIHED  CALCULATION  OF  THE  INCOM¬ 
PRESSIBLE  LAMINAR  BOUNDARY  LAYER,  by  G. 
Jarre.  Dec.  1965,  (16|p.  incl.  diagrs.  tables.  (Tech¬ 
nical  note  no.  35)  (AFOSR-66-2742)  (AF  EOAR-63-98) 
AD  644 1 29  Unclassified 

A  highly  simplified  calculation  of  the  incompressible 
laminar  boundary  layer  under  any  variable  pressure 
gradient,  is  outlined  and  satisfactorily  applied  to  ac¬ 
celerated  and  retarded  flows.  The  method  allows 
the  direct  derivation  of  tiie  shear  .stress  at  tne  wall 
from  the  outer  velocity  law.  The  method  is  very 
promising  in  the  field  of  the  aeronautical  slender  bod 
les.  (Contractor's  abstract) 


2352 

Polytechnic  Inst,  of  Brooklyn  (Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics.  N,,  Y. 

THE  EFFECT  OF  VARIABLE  TRANSPORT  PROPER¬ 
TIES  ON  A  DISSOCIATED  BOUNDARY  LAYER  WITH 
SURFACE  REACTION,  by  G.  S.  Janowitz  and  P.  A. 
Libby.  (1965]  [12]p.  incl.  diagrs.  tabies,.  refs.. 
(AFOSR-65-0553)  (AF  49(638)217) 

Unclassified 

Also  puolished  in  Internat'l.  Jour.  Heat  and  Mass 
Transfer,  v.  8'  7-18.  1965. 

A  study  IS  carried  out  on  the  alteration  in  surface  heat 
transfer  and  in  the  profiles  of  tne  flow  variables  asso¬ 
ciated  with  several  descrintinns  of  the  transport  prop¬ 
erties  of  a  dissociating  gas.  A  Ixiundary  layer  of  the 
similar  type  is  considered,  a  reasonably  accurate  de¬ 
scription  of  the  viscosity,  conductivity  and  diifusivily 
ol  a  mixture  of  atoms  and  molecules  is  employed  along 
with  several  approxim,ate  descriptions  which  have  lx>en 
(  niployed  in  the  past..  Numerical  examples  corre¬ 
sponding  to  high  altitude  hypersonic  flight  arc  con¬ 
sidered  and  indicate  that  alterations  of  heat  transler 


of  up  to  60%  and  of  tne  prirfiles  of  possible  signifi¬ 
cance  can  occur  depending  on  the  description  of  tne 
transport  properties  employed.  (Contractor’s  ab¬ 
stract) 


2353 

Polytechmc  Inst,  of  Brooklyn  (Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics]  N.  Y. 

HIGH-FREQUENCY  COMBUS'nON  INSTABIUTY  AND 
SCALING  OF  UQUID  PROPELLANT  ROCKETS 
MOTORS,  by  V..  D.  Agosta,  S.  S.  Hammer  and 
W.  T.  Peschke.  (1965)  ISp.  incl.  diagrs.  table. 
(AFOSR-65-2501)  (AF  49(638)1263)  AD  628014 

Unclassified 

Tne  following  theoretical  and  experimental  programs 
are  in  progress  wnicn  are  related  to  the  instability 
and  scaling  proble.-ns  in  rocket  motors:  A  steady- 
state  aero-tnermo-chemical  analysis  for  a  liquid 
bipropellant  rocket  motor  with  small  contraction 
ratio  employing  droplet  ballistics  tor  join  fuel  and 
oxidizer..  A  nonlinear  wave  propagation  analysis  in 
a  droplet  burning  heterogeneous  combustion  field. 

A  nonst?ady  droplet  evaporation  analysis  and  con¬ 
comitant  expeii  mental  verifical’  ..  The  paper  in¬ 
cludes  the  experimental  results  obtained  thus  far  from 
investigating  the  oscillatory  behavior  of  tne  500  Ibm 
thrust  JPS-Lox  rocket  motor. 


2354 

Polytechmc  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mecnanics.  N.  Y., 

LONG  CYLINDRICAL  SHELL  UNDER  CONCENTRA¬ 
TED  LOADS  APPUED  TO  A  CENTRAL  REINFORC¬ 
ING  RING,  by  A.  Allentuch,  K.  Brady,  and 
J.  Kempner.  Apr.  1965,  (78|,).  incl.  diagrs.  tables, 
refs.  (PIBAL  rept.  no.  680)  (AFOSR-65-0984) 

(AF  49(638)1360)  AD  618306  Unclassified 

The  stresses  and  displacements  were  deternuned  in 
an  infinite  circular  cylindrical  shell  reinforced  at  its 
midlength  by  a  single  frame.  Acting  at  the  ends  of 
a  diameter  of  the  ring  were  2  self-equilibrating  radial 
forces  and  moments.  Stress  distributions  and  dis¬ 
placements  in  tne  shell  are  presented  alcnt;  3  genera¬ 
tors.  TTiey  indicated  high  stresses  in  the  ncighbornood 
o'  the  ring.  For  the  values  of  the  parameters  con¬ 
sidered,  these  stresses  become  negligible  at  a  dis¬ 
tance  from  tne  ling  of  approximately  0.15  times  the 
radius  of  the  shell  so  tnat  the  length  of  shell  which 
acts  with  the  ring  is  0.30  times  the  radius  of  the  shell 
Stress  and  displacement  distributions  in  the  rirnim-- 
ferential  direction  re  also  presented  for  the  shell 
and  tne  ring.  (Contractor's  abstract) 
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23  5  5 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mecnanics,.  N.  Y. 

CREEP  ANALYSIS  OF  CIRCULAR  PLATES  BY 
ENERGY  METHODS,  by  J.  Bentson,  S.  A.  Patel,  and 
B.  Venkatraman.  Mar.  1965.  |20|p.  incl.  diagrs. 
(PIBAL  repl.  no.  698)  (AFO6R-6S-0985)  (AF  49(638) 
1360)  AO  618310  Unclassified 

The  paper  investigates  the  creep  bending  of  circular 
plates  using  energy  theorems  of  elasticit>.  Firstly, 
the  theorem  of  irlnimum  potential  energj  is  used  to 
derive,  in  terms  of  rectangular  coordinates.  Ine 
governing  differential  equations  and  the  natural  bound-' 
ary  condition  for  laterally  loaded  tnin  plates.  Next, 
these  equations  are  transformed  into  polar  coordinates 
for  application  to  rotationallv  symmetric  circular 
plate  problems.  *'or  such  plates,  tne  tneoreni  of 
minimum  total  ct'mplementary  potential  is  tnei.  used 
to  derive  the  governing  moment  equation  and  the  cor¬ 
responding  bounda.'y  conditions.  This  Is  followed  by 
a  brief  discussion  of  Rcissner's  variational  tneoreni 
as  applied  to  circular  dates  problems.  The  use  of 
each  of  these  3  theorems  is  tnen  Illustrated  by  ob¬ 
taining  solutions  to  the  problem  of  a  simply  supported 
circular  plate.  Finally,  these  solutions  are  grapni- 
cally  compared  with  exact  solutions  obtained  previous 
1>.  (Contractor’s  abstract) 


23  56 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,.  N.  Y. 

AN  ITERATIVE  SOLUTION  FOR  ROTATIONALLY 
SYMMETRIC  NONLINEAR  MEMBRANE  PROBLEMS, 
by  M  A.  Goldberg.  July  1965,  (41]r.  incl.  diagrs. 
refs.  (PIBAL  rept.  no.  906)  (AFOSR-65-1504) 

(AF  49(638)1360)  AO  620738  Unclassified 

An  Improved  iterative  technique  for  the  large  deflection 
analysis  of  rotatlonally  symmetric  membranes  is  pre¬ 
sented.  This  procedure  takes  advantage  of  the  com¬ 
plementary  aspects  of  2  previously  suggested  relaxed 
Iteration  procedures.  The  resulting  method  utilizes 
the  Keller-Reiss  type  functional  for  each  Iterate.  In 
analogy  to  a  technique  previously  suggested  the  re¬ 
laxation  parameter  is  then  evaluated  from  an  auxiliary 
equation.  The  iterative  procedure  is  c'mployed  to  ob¬ 
tain  an  approximate  solution  for  an  Internally  pres¬ 
surized  shallow  spherical  membrane,  which  is  held 
at  the  boundary.  Numerical  results  obtained  herein 
are  in  agreement  with  previous  solutions  to  tins  prob¬ 
lem 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mecnanics.  N.  Y. 

RESEARCH  STUDIES  CONDUCTED  UNDER  CON¬ 
TRACT  NO.  AF  49(638)1391  AT  THE  POLYTECHNIC 
INSTITUTE  OF  BROOKLYN  AEROSPACE  INSTITUTE, 


by  R  J.  Cresci  and  M  H  Bloom.  Final  rept. 

Oct.  1965  lOp  incl  refs.  (Repi  no  PIBAL  898) 
(AFOSR-66-0572)  (AF  49(628)1391)  AD  630557 

Unclassified 

Tne  report  presents  a  brief  rev  lew  of  a  scries  of 
studies  performed  in  connection  witn  t.ie  flow  over 
slencer  configurations  at  nig.i  Macn  numbers  and  low 
Reynolds  numbers  Two  particular  problem  a'eas 
were  emphasized  in  tnis  reseat  cii.  t.iese  are  tne 
near  waive  ol  .ixis  mmelru  Ixidies  and  viscous-iiuiscid 
interactions  tnat  occur  along  me  intersection  ol  planar 
surfaces  alig.ied  wiln  tne  stream  Tne  results  of  Ixit.i 
Ineorelicai  and  ex|X'rimei'tal  studies  related  tiicreto 
are  presented 
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P.iUtecnnii  Inst  of  BiookIvii  Dt'pl.  ol  Aerospaie 
Engineering  and  Applied  Mecnanit  s  N  Y 

SIMILAR  SOLUTIONS  FOR  THE  HYPERSONIC  LAMI¬ 
NAR  BOUNDARY  LAYER  NEAR  A  PLANE  OF  SYM¬ 
METRY.  b,  M.  Trella  and  P  A  Lllib,  Feb  1964. 
50p  incl  diagrs  tables,  refs  (PIBAL  rept.  no 
825)  (AFOSR-64-0566)  (AF  AFOSR-62-409) 

AD  438832  Unclassified 

Tne  laminar  n.pcrsonic  boundarv  la.cr  near  a  plane 
of  s,mmetr.,  is  treated  from  tne  similarity  ixiint  of 
view  Cases  of  favorable  and  adverse  pressure  gradi¬ 
ents  in  tne  plane  of  s>mmetr\  and  ol  inllow  to  and  out¬ 
flow  from  t.iat  plane  are  considered.  Tne  similarltv 
parameters  are  related  to  pn>sical  observaliles  so 
mat  tne  results  may  be  applied  al  least  in  terms  of 
local  smularity,  to  determine  tne  boundarv  layer 
cnaracteristics  in  practival  problems.  It  is  found 
that  crossflow  nas  significant  effects  on  Ine  Ixiundarj 
layer  in  tne  plane  of  symmetry  wnen  tne  piessure 
gradient  is  adverse  (Contractor's  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mecnanics,  N.  Y. 

A  REVIEW  OF  RESEARCH  PERFORMED  AT  THE 
POLYTECHNIC  INSTITUTE  OF  BROOKLYN,  AERO¬ 
SPACE  INSTITUTE  UNDER  GRANT  AF  AFOSR-62- 
409,  by  M.  H.  Bloom  and  R.  J.  Cresci.  (Final  rep 
rept.  ]  Sept.  1,,  1963-Sept  30,  1965,  Oct  1965, 

12p,  (PIBAL  rept  no.  897)  (AFOSR-65-2230) 

(AF  AFOSR-62-409)  AD  628472 

Unclassified 

Research  is  summarized  on  a  theoretical  analysis  of 
continuum  flow  fields  about  hypersonic  venicles 
Study  of  tne  asymptotic  inviscid  flow  field  about 
slender  ’lodies  is  emphasized.  Since  indications  are 
tnat  for  slender  bodies  transition  in  the  boundary 
layer  occurs  at  nigh  altitudes,  the  turbulent  regime 
is  given  special  attention.  A  consistent  asymptotic 
solution  Is  obtained  for  flows  of  perfect  gases  at  in- 
fiiute  Macn  number,  and  qualitative  features  of  flows 
at  large  discussed.  It  is  found  tnat  only  in  tne  2 
limiting  cases  of  low  and  Infinite  external  Mach  number 
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IS  boundary-Uyer  similarity  possible.  Problems  re¬ 
lating  to  chemical  reactions  in  the  boundary  layer  are 
also  investigated.  For  tne  analysis,  an  approximate 
technique  is  used  based  on  Uneariration  about  the 
Blasius  solution. 
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Polytechmc  Inst.  u(  BrooUyn.  |Oept.  of  Aerospace 
Engineering  and  Applied  Mechanics]  N.  Y. 

LAMINAR  BOUNDARY  LAYER  WITH  UNIFORM  IN¬ 
JECTION.  by  P.  A.  Libby  and  K.  Chen.  |1968](7|p. 
incl.  diagrs.  refs.  (AFOSR-64-1395)  (AF  AFOSR-63- 
1)  AO  606074  Unclassifi?d 

Also  published  in  Phys,  Fluids,  v.  8:  568-574, 
Apr7^ir65. 

The  nonsimilar  velocity  distribution  in  a  two-dimen¬ 
sional  laminar  boundary  layer  with  uniform  external 
stream  and  with  either  uniform  suction  or  injection 
is  obtained  by  a  series  cxpanslor  in  terms  of  a  mass 
transfer  parameter.  The  results  are  compared  wltn 
more  accurate  analysis  and  shown  lu  be  in  good  agree¬ 
ment  for  a  range  of  values  of  tnis  parameter.  The  so¬ 
lution  for  the  velocity  distribution  is  then  employed  for 
'he  calculation  of  the  distributions  of  energy  and  ele¬ 
ment  mass  fraction  when  there  are  imposed  require¬ 
ments  for  energy  and  mass  balance  at  the  exposed  sur¬ 
face  of  a  porous  plate  with  uniform  injection.  As  one 
example  of  several  possible  applications  of  these  solu¬ 
tions.  there  is  computed  the  flow  associated  with  the 
injection  of  hydrogen  into  an  air  stream  according  to 
the  flame  sheet  model.  (Contractor's  abstract) 
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Polytechnic  Inst,  of  BrooKlyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

REVIEW  OF  THEORETICAL  INVESTIGATIONS  ON 
THE  EFFECT  OF  HEAT  TRANSFER  ON  LAMINAR 
SEPARATION,  by  M,  Morduchow,  July  1964,  38p 
incl.  diagrs.  tables,  refs.  (PIBAL  rept.  no.  831) 
(AFOSR-64-1658)  (AF  AI'’OSR-63-l)  AD  609575 

Unclassified 

Also  published  in  AIAA  Jour. ,  v.  3:  1377-1385,  Aug. 
1965. 

A  review  is  made  of  theoretical  investigations  on  the 
effect  of  heat  transfer  on  laminar  separa  Ion  in  clas¬ 
sical  steady  two-dimensional  nigh-sjieed  or  low-speed 
boundary-layer  flow.  Particular  emphasis  is  placed 
on  the  effect  of  wall  temperature  on  the  location  of  the 
separation  jxilnt.  An  Apjiendix  gives  a  review  of  re¬ 
sults  on  the  effect  of  Mach  Number  on  the  laminar 
separation  point  for  a  linearly  diminishing  external 
velocity  and  zero  heat  transfer.. 
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PolytecnrJc  Inst,  of  Brooklyn.  [DejX.  of  Aerosjyace 
Engineering  and  Applied  Mechanics]  N.  Y. 

A  MOMENT  METHOD  FOR  COMPRESSIBLE  LAMI¬ 
NAR  BOUNDARY  LAYERS  AND  SOME  APPLICA¬ 
TIONS,  by  P.,  A.  Libby  and  H.  Fox.  (1965)  {17]p. 
incl.  diagrs.  refs.  (AF06R-64-1786)  (AF  APOSR-eS-l) 
AD  6 1 208 1  Unclassified 

An  integral  method  based  on  moment  techniques  and 
especially  useful  for  compressible  laminar  flows  is 
presented.  The  describing  partial  differential  equa¬ 
tions  are  first  transformed  to  the  Levy-Lees  varia¬ 
bles  and  then  convened  to  integral  conditions  with 
-  m  js  a  weighing  factor.  A  technique  lor  handling 
the  variation  in  transport  properties  which  explicitly 
arises  for  m-'O  is  described.  The  resultant  equa¬ 
tions  are  applied  for  m=0, 1,  with  the  commonly  em¬ 
ployed  fourth  and  fifth  degree  polynomial  profiles  for 
velocity  and  stagnation  entiialpy.  The  distinct  classi¬ 
fication  of  similar  and  nonsimilar  flows  within  the  same 
analytic  framework  is  emphasized.  The  analysis  is  ap¬ 
plied  to  a  variety  of  flows  for  which  more  accurate  re¬ 
sults  are  available  and  is  found  to  yield  satisfactory  re¬ 
sults  in  most  cases.  Therefore,  the  present  method 
is  considered  to  improve  somewhat  the  conventional 
integral  method  (m=0)  without  excessive  labor, 
(Contractor's  abstract) 
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(Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y.  ] 

THE  VISCOUS  INCOMPRESSIBLE  FLOW  INSIDE  A 
CONE,  by  R.  C.  Ackerberg.  [1965]  [35]p.  incl.  diagrs. 
refs.  (AroSR-65-0S77)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-63-1, 
National  Science  Foundation  and  Office  of  Naval  Re¬ 
search)  AO  614492  Unclassified 

Also  published  in  Jour..  Fluid  Mech. .  v.  21:- 47-81, 
- 


The  steady,  axisymmetric,  converging  motion  of  a 
viscous  incompressible  fluid  inside  an  infinite  right 
circular  cone  is  considered.  It  is  shown  that  tne 
exact  solution  of  the  Navier-Stokes  equation  for  the 
stream  function  <>is  of  the  form  <i(r,  e)  =  AF(ru  A,  S), 
where  (r,  »)  are  spherical  polar  co-ordinates  chosen 
so  r=0  is  the  apex  and  h  =  0  is  the  axis  of  the  cone, 

2f  A  is  the  volumetric  flow  rate,  and  v  the  kinematic 
viscosity  of  the  fluid.  Asymptotic  expansions  of  the 
stream  function  are  found  for  large  and  small  rv\A. 
For  large  ru  A,  Stokes's  method  for  slow  motions  is 
generalized  to  obtain  a  complete  asymjitotic  expansion. 
Except  for  cones  of  special  angles,  all  terms  in  this 
expansion  may  theoretically  be  found.  For  small 
rv\A  a  solution  is  constructed  in  2  parts,  namely,  an 
inner  expansion  which  starts  from  boundary-layer  type 
equations  as  well  as  the  no-sllp  condition  at  the  wall, 
and  an  outer  expansion  in  unstretched  variables  rv  A 
and  cos  which  satisfies  the  boundary  conditions  at 
the  axis  of  the  cone.  The  condition  that  the  inner  so¬ 
lution  merge  with  the  outer  solution  with  an  exjxinen- 
tially  small  error  requires  an  outer  solution  near  the 
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apex  which  ia  not  potential  sink  Row,  as  might  perhaps 
have  been  eiqiected  irom  the  solution  for  2-dimensional 
flow  in  a  wedge,  the  simplest  outer  flow  satisfying 
the  requirement  is  a  vortex  motion.  Comploie  inner 
and  outer  expansions  are  developed  and  It  Is  shewn  that 
they  contain  only  six  undetermined  constants  which 
must  be  determined  by  joining  this  solution  numeri¬ 
cally  to  the  Stokes  solution  upstream.  The  inclusion 
of  logarithmic  terms  in  these  expansions  has  not  been 
found  necessary.  (Contractor's  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics]  N.  Y. 

FURTHER  SIMILARITY  SOLUTIONS  OF  AXISYMMET- 
RIC  WAKES  ARD  JETS,  by  M.  H.  Steiger  and  M.  H. 
Bloom.  [196S]  [3]p.  incl.  chagrs.  table.,  (AF08R-6S- 
1152)  (AF  AFOCR-83  -1)  AD  620472 

Unclassified 

Also  published  in  AlAA  Jour. ,  v.  3:  548-550,  Mar. 

Tff«5, - 

Further  solutior.8  are  presented  to  the  simllai  ity 
equation  [1(F'/-')]'  +  F(F'/ti)'  +  Tifl-(F'/Tl)2]=0  sub¬ 
ject  to  boundary  conditions  F  =  (F'/1)'  =  0  at  ^  -  0 
and  F'/l  =  LO  an  ■♦  “.  An  extension  to  compressible 
flow  is  described  which  applies  rigorously  If  the  den¬ 
sity  ratio  P^/o  can  be  a  function  of  the  similarity 
variable  ^  only.  Exact  and  integral  method  solutions 
of  the  similarity  equation  are  presented  in  the  ranges 
-1.0  <  p  <  -0.5  and  0.5  <  p  <  4.0. 
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Polytechnic  Inst,  of  Brooklyn.  [Dept  of  Aerospace 
Engineering  and  Applied  Mechanics]  N.  Y. 

FURTHER  SIMILARITY  SOLUTIONS  OF  TWO-DIMEN¬ 
SIONAL  WAKES  AND  JETS,  by  M  H.  Steiger  and 
K.  Chen.  [1965]  [3]p.  incl.  diagrt  (AFOSR-65-U53) 
(AF  AFOSR-63-1)  AD  619638  UnclassUled 

Also  published  in  AIAA  Jour. ,  v.  3:  528-530,  Mar. 

BBS.  - 

Solutions  of  the  Falkncr-Skan  equation  f"  +  ff" 

+  p[l  -  1'2]  z  0  subject  to  boundary  conditions  f(0)= 
f"(0)  °  0  aiKl  f'('>’)  =  1.0  are  derived  in  the  ranges 
-1.0  <  B  <  -  0.5  and  1,0  <  B .  Exact  solutions,  obtained 
by  a  forward  numerical  Integi'ation,  and  approximate 
integral  method  solutions  are  presented.  An  initial 
value  problem  is  formed  by  systematically  specifying 
f'(0).  The  exact  solution  is  extracted  by  requiring 
both  the  boundary  condition  f'(»>)  =  1.0  and  the  auxiliary 
condition  f"(<°)  =  0  to  be  satisfied  to  3  significant 
figures. 
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Polytechnic  Inst  of  Brooklyn.  [Dept,  of  Aerospace 
Engineering  and  Applied  Mecnanics]  N.  Y. 

LINEARIZED  ANALYSIS  OF  MFFUSING,  RELAXING 
GAS  FLOW,  by  P.  M.  Sforza  and  M.  H.  Bloom. 

[1965]  |8]p.  incl.  diagrs.  (AFOSR-65-1232) 

(AF  AF06R-63-1)  AO  622746  Unclassified 

Also  published  in  Phys.  Fluids,  v..  8;  36-43,  Jan. 

BBST 

A  linearized  model  of  an  ideal  diatomic  gas  witn  diffu¬ 
sion  processes  and  rate  reaction  is  applied  to  1  - 
dimensional  unsteady  motion  generated  by  initial  non- 
uniformities  of  state  and  velocity.  The  time-dependent 
system  resembles  tnat  of  steady  free-mixing  of  jet  or 
wake  type,  with  2  space  coordinates.  The  temporal 
and  spatial  cnaracter  of  tne  profiles  of  flow  variables 
Is  studied  analytically  under  2  sets  of  conditions. 

First  considered  is  tne  case  of  unit  Lewis  number  and 
for  this  case  the  investigation  is  subdivided  as  lollows; 

(1)  Zero  mass  motion  with  state  nonuniformities  for 
planar,  cylindrical,  and  spherical  configurations;  and 

(2)  nonzero  mass  motion  with  state  nonuniformities 
for  the  planar  and  cylindrical  configurations.  Secor 
ly,  the  case  of  arbitrary,  but  constant,  Lewis  number 
is  considered.  In  this  instance,  the  investigation  is 
limited  to  nonzero  mass  motion  with  state  nonuniformi¬ 
ties  in  the  planar  geometry.  In  all  cases  the  Prandtl 
number  is  assumed  to  be  an  arbitrary  constant.  Ana¬ 
lytic  solutions  are  obtained  for  all  cases  and  various 
parametric  effects  discussed.  (Contractor's  abstract) 
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Polytechn  c  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

ON  THE  SOLUTION  OF  INITIAL-VALUED  BOUNDARY 
LAYER  FLOWS,  by  M.  H.  Steiger  and  P.  Sepri. 

May  1965,  22p.  incl.  diagrs.  refs.  (PIBAL  rept.  no. 
872)  (AFOSP,-65-1415)  (AF  AFOSR-63-1) 

AO  619098  Unclassified 

This  report  is  concerned  with  the  exact  solution  of  the 
boundary  layer  equations,  particularly  when  '  le  initial 
conditions  are  not  of  a  simple  form.  A  comparatively 
new  procedure  is  applied  to  the  forementioned  problem, 
and  the  preliminary  results  of  the  investigation  are  re¬ 
ported.  The  theory  is  restricted  to  flows  which  are 
described  by  2  coordinates.  By  replacing  the  normal 
partial  derivatives  by  finite  differences,  the  boundary 
layer  equations  are  reduced  to  an  initial  value  system 
of  coupled  first  order  ordinary  differential  equations. 
Since  these  equations  are  classified  as  stiff,  their  so¬ 
lution  requires  special  consideration.  As  an  illustra¬ 
tion,  the  velocity  field  of  2-dlmei<slonal  wake  is  ob¬ 
tained  by  full  finite  difference  schemes.  An  improved 
theory  is  suggested  and  possible  future  studies  are 
discussed.  (Contractoi 's  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  Dept  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

INCOMPRESSIBLE  FLOW  ALONG  A  CORNER  PART 
I.  BOUNDARY  LAYER  SOLUTIONS  AND  FORMULA¬ 
TION  OF  CORNER  LAYER  PROBLEM,  by  S.  G. 

Rubin.  May  1965,  29p.  incl.  diagrs.  refs.  (PIBAL 
rept.  no.  876)  (AFOSR-65-U20)  (AF  AFOSR-83-1) 

AO  621987  Unclass 

The  incompressible  viscous  flow  along  a  right -angle 
corner  is  considered.  The  effect  of  the  3-dimenslonal 
geometry  on  the  second-order  boundary  layer  flow 
away  from  the  corner  is  determined  and  an  interesting 
secondary  flow  is  deduced.  It  is  observed  tnat  this 
cross-flow  prescribes  the  necessary  asymptotic 
boundary  conditions  for  the  equations  governing  the 
flow  inside  the  corner  layer..  A  systematic  matching 
scheme  is  specified  and  the  corner  flow  problem  is 
reformulated  in  terms  of  the  corner  layer  -  boundary 
layer  nuitching  conditions.  (Contractor's  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

AN  EXPERIMENTAL  STUDY  OF  THE  TURBULENT 
MDONC  OF  A  SUBSONIC  AND  A  SUPERSONIC  JET 
IN  A  CLOSED  DUCT,  by  H.  S.  Bluston.  Hay  1965, 
48p.  incl.  diagrs.  tables,  refs.  (PIBAL  rept.  no. 

868)  (APOSR-65-1794)  (AF  AFOSR-63-1)  AD  624551 

Unclassified 

An  experimental  study  is  presented  of  the  turbulent 
mixing  of  2  coaxial  air  jets  at  subsonic-supersonic 
speeds  in  a  closed  duct.  By  using  a  suitable  total 
pressure  it  is  possible  to  correctly  expand  the  ducted 
outer  jet  to  ambient  conditions.  Negligible  pressure 
gradients  are  found  in  a  considerable  region  of  the 
duct  and  all  static  and  stagnation  pressure  measure¬ 
ments  are  made  in  the  regime.  The  axial  velocity 
decay  is  thus  determined  and  compared  with  some  re¬ 
sults  of  ZakKay.  On  the  basis  of  the  pressure  meas¬ 
urements  the  flow  field  is  divided  into  3  mixing  re¬ 
gions.  In  each  of  these  regions  the  normalized  veloc¬ 
ity  and  total  pressure  profiles  are  correlated  with 
values  of  the  axial  and  radial  coordinates.  Jet 
boundaries  are  measured  and  an  eddy  viscosity  func¬ 
tion  calculated.  Detailed  recommendations  are  made 
(or  improvements  of  this  type  of  experiment. 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

A  REVIEW  OF  RESEARCH  PERFORMED  AT  THE 
POLYTECHNIC  INSTITUTE  OF  BROOKLYN,  AERO¬ 
SPACE  INSTITUTE  UNDER  GRANT  AF  AFOSR-1-63, 
by  M.  H.  Bloom  and  R.  J.  Cresci.  [Final  rept.  ] 
Sept.  1,  1962-Sept.  30,  1965.  Oct.  1965,  23p.  Incl. 
refs.  (PIBAL  rept.  no.  896)  (AFOSR-65-2007) 

(AF  AFOSR-63-1)  AD  627688  Unclassified 


An  experimental  and  theoretical  program  with  fluid 
mechanical  and  dynamical  problems  emanating  from 
hypersonic  (light  is  reported.  Major  emphasis  was  on 
the  viscous  free  mixing  of  homogeneous  and  hetero¬ 
geneous  streams,  and  the  boundary  layer  flows  includ¬ 
ing  eflerts  of  separation,  mass  in'ection  or  suction, 
unsteady  flows,  surface  discontinuiUes,  and  vorticity. 
Reacting  flows,  spare  mechanics,  and  magnetobydro- 
dyn;  mic  effects  were  also  considered.  Ihe  research 
is  summarized  and  a  bibliography  of  33  reports  and 
published  papers  resulting  from  this  work  ts  pre¬ 
sented. 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics]  N.  Y. 

STUIXES  IN  THREE-DIMENSIONAL  FREE- MIXING: 

L  FINITE  DIFFERENCE  SOLUIKMIS.  Q.  EXPERI¬ 
MENTAL  RESULTS,  by  M.  H.  Steiger,  W.  Hinzand 
and  others.  [1965]  [64 ]p.  incL  dia^s.  tables,  refs. 
fAFOSR-66-0118)  (AF  AFOSR-6J-1) 

Unclassified 

Presented  at  AlAA  Second  Aerospace  Sciences  Meet¬ 
ing,  New  York,  Jan.  25-27,  1965. 

This  paper  presents  nunterical  and  experimental 
studies  of  3-dlmensional  viscous  free-mixing,  L  e. , 
non-axisymmetric  flows  which  require  3  space 
coordinates  for  their  description.  Both  wakes  (flows 
in  moving  ambients  regardless  of  whether  the  pro¬ 
files  have  velocity  excesses  or  defects)  and  jets 
(flows  in  motionless  surroundings)  are  treated.  Flows 
of  this  type  decay  to  axisymmetric  form,  however, 
their  analysis  is  difficult  due  to  non-similarity,  non¬ 
linearity  (particularly  in  jets)  and  absence  of  rigorous 
compressibility  transformations.  The  numerical  in¬ 
vestigations  employ  finite  difference  methods  to  de¬ 
rive  solutions.  First  exact  and  difference  solutions 
are  presented  for  the  incompressible  wake  equation. 
This  provides  a  comparison  between  the  explicit  and 
implicit  schemes  and  a  measure  of  their  accuracy. 
Next  compressibility  effects  on  wakes  are  studied. 
Finally,  experimental  results  (or  cold  jets  are  pre¬ 
sented,  and  compared  to  difference  solutions  and 
approxinoate  momentum  integral  solutions. 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics]  N.  Y. 

OPTIMUM  ORBITAL  TRANSFER  BY  TWO  IMPULSES 
OF  UNEQUAL  SPECIFIC  IMPULSE,  by  M.  Plarucci. 
[1965]  [3jp.  incl.  diagrs.  (AFOSR-66-0622)  (AF 
(AF  AFOSR-63-1)  AD  631128  UnclassUled 

Also  published  in  Astronaut.  Acta.,  v.  11:  268-270, 

1&6S. 

The  study  of  optimization  of  transfer,  from  a  circu¬ 
lar  to  a  nonintersecting  elliptical  orbit  with  the  use 
of  2  impulses  with  different  specific  impulse,  Is  pre¬ 
sented.  The  results  obtained  are  a  generalization  of 
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Hie  renilU  ottained  lor  the  case  where  •  la  equal  to 
one  .•  la  equal  to  the  laio  of  the  Oral  and  second 
aiwcUlc  inqwlse).  The  transfer  orUt  is  always  of  the 
HOHllANN  type  and  it  has  been  found  to  always  end  at 
its  apogee.  For  1 1  >  (where  i  is  a  function  of  ^ 
and  is  1«  3s  than  unity),  this  corresponds  to  the  perigee 
o(  final  orbit,  while  for  >  >  >  It  is  the  apogee  of  final 
orbit,  (Contractor's  abstract) 
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Polytechnic  Inst,  of  Brooslyn.  Dept,  oi  Aerospace 
Engineering  and  Applied  Mecha  tea,  R.  Y. 

APPROXIllATE  HEAT  CONDUCTION  SOLUTIONS 
FCHi  NONPLANAR  GEOMETRIES,  by  T.  J.  Lardner. 
[IMS]  [3)p.  (AfOSR-S320)  (AF  49(838)1360,  and 
AF  AFOSR-63-419)  AD  419885  Unclassified 

Also  published  in  Jour.  Heat  Transfer,  dd.  423-42S. 

jCTTWE - 

Evidence  la  presented  to  show  that  tne  use  of  the 
variational  principle  lor  problems  of  nonplanar 
geometry  required  the  selection  of  temperature  pro¬ 
files  which  included  the  steaxiy-state  form  and  the 
introduction  of  a  function  to  enforce  the  condition  of 
zero  heat  flux  at  the  penetration  point.  An  application 
of  the  Biot  variational  principle  to  one-dlme-isional 
heat  conductor  problems  is  also  shown. 


2374 

Polytechnic  Inst,  of  Brooklyn.  (Dept,  of  Mechanical 
Engineering]  N.  Y. 

DAMPING  PARAMETERS  OF  LAYERED  PLATED 
AND  SHELLS,  by  Y-Y.  Yu  and  N.  Ren.  [1965] 

[29]p.  incl.  dlagrs.  tables,  refs.  (AFOSR-64-2087) 

(AF  49(638)1290)  AD  610140  Unclassified 

^0  published  in  Acoustical  Fatigue  in  .lerospace 
Structure',  Proc.  of  the  Second  Internat'l.Conf. , 

Dayton,  Ohio  (Apr.  29-May  1,  1964),  ed.  by  W.  J, 
Trapp  and  D.  M.  Forney,  Jr.  Syracuse  Unlv. 

Press,  1965,  p.  555-584. 

The  concept  of  the  damping  parameter  Is  clearly  appli¬ 
cable  to  all  types  of  layered  pla  es  and  shells  and  to 
all  types  of  vibrations.  Thus,  expressions  lor  the 
damping  parameters  are  now  available  for  extensional 
vibrations  of  sandwich  plates  and  axially  symmetrical 
vibrations  of  landwich  cylindrical  shells  as  well  as 
for  flexural '  ibratlons  of  sandwich  plates.  A  com¬ 
prehensive  eview  of  these  is  given  in  this  paper.  In 
addition,  tie  damping  parameters  tor  the  2-layered 
plate  are  d  scussed.  They  are  important  because  the 
2-layered  plate  represents  a  basic  situation  in  which 
damping  of  the  vibration  of  a  plate  by  amadded  visco¬ 
elastic  layer  was  first  adopted  in  practice.  In  all 
cases  considered,  expressions  are  given  for  the  fre¬ 
quencies  together  with  the  damping  parameters. 
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Polytechnic  InsL  of  Brooklyn.  [Dept,  of  Mechanical 
Engineering]  N.  Y. 

VIBRATIONS  OF  PLATES  AND  SHELLS,  by  Y.-Y.  Yu. 
Final  rept.  Jan.  1965,  4p.  (AFOSR-65-0205) 

(AF  49(638)1290)  UnclassUied 

Hiis  paper  investigated  tne  dynamics  and  vibrations 
of  homogeneous  and  layered  plates  and  shells.  A 
study  was  also  made  of  sandwicn  construction.  By 
use  of  the  generalized  Hamilton's  principle,  a  variety 
of  ai^roximate  methods  for  solving  plate  problems 
were  found.  The  principle  was  applied  to  both  anis- 
tropic  plates  and  isotropic  elastic  shells.  Much  re¬ 
search  was  performed  on  vibrations  of  2-layered 
plates,  sandwich  cylindrical  snells  and  conical  snells. 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Mechanical 
Engineering]  N.  Y. 

ON  UNEAR  EQUATIONS  OF  ANISTROPIC  ELASTIC 
PLATES,  by  Y-Y  Yu.  [1965]  [4]p.  (AFOSR-65-0S56) 
(AF  49(638)1290)  AO  613863  Unclassified 

Also  published  in  Quart.  Appl.  Math. ,  v.  22:  357-360, 
Jan.  1965. 

The  generalized  Hamilton  principle  and  the  associated 
variational  equation  of  motion  for  linear  and  aniso¬ 
tropic  elastic  plates  are  deduced  from  their  counter¬ 
part  in  general  elasticity  theory  given  in  a  previous 
paper  (Jour.  Acoust  Soc.  Amer. ,  v.  36:  111,  1964), 
through  expansion  of  the  displacement  and  strain  in 
Infinite  power  series  in  the  manner  of  Cauchy  and 
Mlndlin  and  by  carrying  out  the  integration  in  the 
thickness  direction  of  the  plate.  The  Euler  equations 
of  the  variational  principle  then  yield  tne  complete 
system  of  plate  equations  of  all  orders  as  were  ob¬ 
tained  by  Mindlin  by  a  different  procedure.  Some 
zero-order  and  first-order  equations  for  an  isotropic 
plate  nave  been  derived  before  from  the  generalized 
variational  equation  of  motion. 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Mechanical 
Engineering,  N.  Y, 

APPUCATION  OF  VARIATIONAL  EQUATION  OF 
MOTION  TO  THE  NONUNEAR  ANALYSIS  CF  DYNA¬ 
MIC  BUCKLING,  by  Y-Y  Yu.  June  1965,  [25]p.  incl. 
dlagrs.  table,  refs.  (Scientific  rept.  no.  4)  (AFOSR- 
65-1421)  (AF  49(638)1290)  AO  627961 

Unclassified 

An  integrated  procedure  has  been  proposed  for  apply¬ 
ing  the  variational  equation  of  motion  to  the  analysis 
of  nonlinear  vibrations  of  solids.  In  this  paper,  the 
procedure  is  extended  to  the  analysis  of  nonlinear 
dynamic  buckling.  Example  is  given  for  a  simply 
supported  sandwich  or  homogeneous  plate  in  plane- 
strain  motion,  one  edge  of  which  is  fixed  and  the 
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other  sut^cted  to  a  longitudinally  oscillating  dis¬ 
placement.  Response  curves  for  the  parametrically 
excited,  lateral  vibration  c.nrresponding  to  the  tirst 
instability  region  are  presented.  Results  snow  that 
the  transverse  shear  effect  cannot  be  neglected  for 
the  sandwich  plate,  as  in  the  oree  of  ordinary,  non¬ 
linear  lateral  vibration  of  the  plate.  The  transverse 
shear  effect  is  negligible  for  the  homogeneous  plate 
(timoshenko  beam),  at  least  for  <he  first  instal^ty 
region.  (Contractor's  abstract) 
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Polyterhiiic  Inst,  of  Brooklyn.  Dept,  of  Mechanical 
Engineering,  N.  Y., 

ON  THE  AXir.YMMETRICAL  VIBRATI-ONS  OF  CONI¬ 
CAL  SHELLS,  by  Y.  Kagawa.  June  iS6S,  {19]p.  iiicl. 
diagrs.  tables.  (Scientific  rept.  no.  6)  (AFOSH-SS- 
1422)  (AF  49(638)1293)  AO  627963  Unclassified 

It  is  shown  that  the  fundamental  frequencies  of  the 
axisymmetrical  vibrations  of  conical  shells  can  be 
preiUcted  quite  accurately  by  the  extensional  theory 
as  long  as  the  thickness  of  the  shell  is  small  com¬ 
pared  with  its  length  and  the  apex  angle  is  not  too 
wide.  This  is  confirmed  by  comparing  the  results  of 
the  extensional  theory  with  those  of  experiment  and 
with  those  of  the  more  exact  theory  including  bending 
effect. 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Mechanical 
Engineering,  N.  Y. 

VlBRAnONS  OF  TW'O-LAYERED  PLATES,  by  S. 

Ren  and  Y-Y.  Yu.  June  1965,  28p.  incl.  diagrs. 
tables,  refs.  (Scientific  rept.  no.  a)  (AFOSR-65-1423) 
(AF  49(638)1290)  AO  627962  Unclassified 

Four  approximate  theories  of  2-Iayered  plates  nave 
been  presented.  Among  tnese  the  2  uncoupled  classi¬ 
cal  theories  of  flexure  and  extension  are  the  simplest. 
For  the  infinite  plate  the  flexural  theory  gives  the 
flexural  branch  and  ti  <  extensional  theory  the  equivo- 
lum’nal  and  extension  .1  branches  of  the  frequency 
spectrum.  The  3  branches  all  start  from  the  origin 
and  are  in  an  ascending  order  as  just  stated.  The 
classical  theory  that  includes  the  effect  of  coupling 
between  flexure  and  extension  produces  the  same  3 
branches  of  the  frequency  spectrum,  in  fact  with 
little  improvement  over  the  uncoupled  theories  up  to, 
say,  20,000  cps.  The  tmportant  thing  to  note,  how¬ 
ever,  IS  that  flexure  and  extension  are  in  general 
coupled.  Therefore,  either  type  of  excitation  will  in- 
luce  both  types  of  motion  simultaneously,  which  can 
only  lie  accounted  for  by  the  coupled  theory. 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Mechanical 
Engineering,  N.  Y., 

ON  THE  FORM  OF  VAHIATIONALLY  DERIVED 
SHELL  EQUATIONS,  by  Y-Y  Yu.  [1965]  [4|i.  incl. 
refs.  (AFOSR-66-0571)  (AS  49(638)1290)  AO  631389 

Unclassified 

Also  pubUsned  in  Jour..  Appl.  Mecn. ,  v.  31:  223- 
^3,  Trans.  ASME,  v.  86;  Ser.  E. ,  June  1965. 

The  report  gives  a  variational  derivation  of  shell 
equations.  A  variational  formulation  of  the  S-dlmen- 
siotial  elasticity  theory  is  discussed.  This  formula¬ 
tion  is  used  to  derive  snell  equations  whicn  do  not 
make  use  of  the  conflicting  assumptions  of  zero 
transverse  normal  stress  and  strain.  Several  ofaeer- 
vatlons  concerning  the  significance  of  shell  theories 
arc  concluded. 
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Polyiechmc  Inst,  of  Brooklyn.  [Dept,  of  Physics] 

N.  Y. 

POSITION  AND  THERMAL  PARAMETERS  OF 
OXYGEN  ATOMS  IN  CALDTE.  by  H.  Chessin, 

W.  C.  Hamilton  and  B.  Post.  [1965]  [5]p.  incl. 
diagrs.  tables.  (AFOSR-65-1989)  (S^nsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)827  and  Atomic  Energy  Commission) 

AD  628868  Unclassified 

Also  puulished  in  Acta  Cryst. .  v..  18:  689-693. 

Apr.  1965. 

Tne  position  and  thermal  parameters  of  the  oxygen 
atoms  in  calcium  carbonate  (calcite)  at  room  tem- 
peratu."},  215°  and  130''K,  were  determined.  Re¬ 
flections  to  which  only  oxygen  atoms  contribute  weru 
measured  by  counter  metnods.  Parameters  were  re¬ 
fined  by  least -squares  methods.  The  C-0  bond  length 
is  1.  283  ±  0.002  at  room  temperature  and  does  not 
change  significantly  between  room  temperature  and 
130°K.  (Contractor’s  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Physics] 

N.  Y. 

SURFACE  THERMAL  DIFFUSE  SCATTERING  FROM 
TUNGSTEN,  by  J.  Aldag  and  R.  M.  Stern.  [1965] 
[4]p.  incl.  illus.  diagrs.  refs.  (AFOSR-65-1992) 

(AF  49(638)1369)  AD  626876  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 


Abstract  published  in  Bull.  Amer.  Phys.  Soc., 
Series  II,  v,  lO’^Sf^S,,  Jan.  28,  1965. 

Also  pubUsned  in  Phys.  Rev.'  Ltrs. v.  14;  857-860. 
May  24,  1965. 
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An  anisotropic  dUftise  background  was  observed, 
superinposed  on  the  ejq>ected  low-energy  electron 
dUfraction  pattern  from  the  clean  (110)  surface  of  a 
tungsten  sii^e  crystal.  The  observations  were  made 
using  a  Varlan  system  with  230-  to  700-ev  electrons 
over  a  temperature  range  of  300°  to  1000‘K.  No  such 
structured  background  appears  in  X-ray  diffraction 
patterns  from  tungsten.  It  was  concluded  that  the  ob¬ 
servations  were  of  thermal  diffuse  scattering  from 
anisotropic  surface -modes  and  that  this  phenomena 
should  be  of  value  in  investigating  dispersion  relation¬ 
ships  for  surface  phonons. 
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Polytechnic  Inst,  of  Brooklyn.  [Dept  of  Physics] 

N.  Y. 

ADSORPTION  OF  OXYGEN  ON  (110)  TUNGSTEN 
SURFACE  (Abstract),  by  R.  M.  Stern  and  I.  Cantarell. 
[1985]  [l]p.  [AF  49(638)1369)  Unclassified 

Presented  al  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n, 

V.  it>;  69,  Jan.  28,  1965. 

A  clean  tungsten  (110)  surface  is  observed  in  post- 
accelerated  low-energy  electron  diffraction  during 
the  adsorption  of  oxygen.  Pressure  changes  following 
flash  desorption  are  monitored  with  a  residual-gas 
analyzer.  The  results  are  strongly  dependent  on  the 
ubiquitous  presence  of  CO.  The  flashoff  pressure  rise 
contains  no  oxygen,  but  is  composed  of  CO  and  H2. 
ARer  flashoff,  the  equilibrium  Oj  pressure  decreases, 
indicating  adsorption  of  oxygen  on  the  tungsten  surface. 
Linear  adsorption,  dN/dT  «  So(l-8)  is  observed;  Sg 
is  the  absolute  sticking  probability  (Sg-O.S  1  O.I)  and 
6the  coverage.  Oxygen  adsorption  is  accompanied  by 
the  appearance  of  additional  diffraction  features, 
iiderpreted  as  revealing  island  growth.  The  appear¬ 
ance  of  the  additional  diffraction  features  can  be  com¬ 
pletely  ItthiUted  by  the  presence  of  CO,  which  must 
compete  with  oxygen  for  adsorption  sites.  CO  is  de- 
sort^  at  1000°C;  the  oxygen  associated  diffraction 
features  are  altered  at  1700°C  and  removed,  accom¬ 
panied  by  no  oxygen  pressuie  rise,  at  1690°C.  Re¬ 
moval  of  the  adMrtied  CO  is  followed  by  the  imme¬ 
diate  appearance  oi  any  latent  oxygen-cUffraction 
features,  if  any,  or  after  suitable  oxygen  adsorption 
otherwise. 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Physics] 

N,  Y. 

EVOLUTION  OF  THE  CATHODE  SHEATH  IN  A  CLOW 
DISCHARGE  (Abstract),  by  H.  Veron  and  N.  Wainfan. 
[1865]  [1^.  [AF  49(638)1369]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington.  D.  C. ,  Apr.,  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  11, 
VnurWApr.  28,  1965, 


Time  resolved  spectroscopic  measurements  and 
electrostatic-probe  measurements  were  used  to  in¬ 
vestigate  the  evolution  of  toe  cathode  sheatn  of  a 
pulsed  hydrogen  glow  discharge  in  the  annular  gap 
bebveen  the  cathode  and  the  Pyrex  walls  of  a  dis- 
cnarge  tube.  The  cathode  sheath  started  to  propagate 
into  the  annular  gap  at  toe  time  that  the  electric  field 
at  the  cathode  face  reached  its  maximum  value.  It 
is  proposed  that  the  initial  positive  space-charge 
sheath  distributed  over  the  cathode  face  produces  a 
fringing  field  at  its  perimeter  and  that  the  axial 
comoonent  of  this  fringing  field  provides  the  primary 
driv.ng  mechanism  for  the  propagation  of  the  sheath 
into  the  annular  gap.  For  annular  gap  sizes  of  the 
order  of  several-ion  mean-free  path  lengths,  the  ve¬ 
locity  of  propagation  of  the  sheath  is  approximately 
1/2(2  ev/m4.)]^2-  propagation  velocity  is  dis¬ 
cussed  as  a  function  of  pressure,  applied  voltage, 
and  annular-gap  size. 
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Polytechnic  Inst,  of  Brooklyn.  (Microwave  Research 
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NETWORK  THEORY  OF  SEMICONDUCTOR  HALL- 
PLATE  aRCUITS,  by  J.  M.  Garg  and  H.  J.  Carlin. 
[1965]  [15]p.  incl.  diagrs.  tables,  refs.  (AFOSR-65- 
2271)  (AF  18(603)105)  AD  625740  Unclassified 

Also  published  in  IEEE  Trans,  on  Circuit  Theory, 

V.  CT-12:  59-73,  Mar.  1965. 

The  paper  deals  with  purely  electrical  realization  of 
of  the  network  element,  the  Gyrator,  at  low  fre¬ 
quencies.  It  discusses  the  utilization  of  Hall  effect 
in  semiconductors  and  the  properties  of  nonrecipro¬ 
cal  devices  based  on  this  effect.  The  systematic 
study  of  the  Hall  plate,  the  best  that  can  be  expected 
from  it  and  the  ronditions  under  which  the  best  per¬ 
formance  can  be  expected  are  established;  and  some 
new  theoretical  and  practical  schemes  are  suggested 
which  permit  better  understanding  of  device  perform¬ 
ance  and  yield  better  devices.  Die  Hall  devices  tre 
nonreciprocal,  passive,  and  stable  but  dissipative. 
They  permit  the  extension  of  frequency  range  from 
dc  to  several  magacycles  over  which  the  nonrecipro¬ 
cal  devices  can  be  used.  In  this  sense  they  are  com 
plementary  to  the  microwave  Faraday-effect  devices 
such  as  isolators  and  circulators  and  will  permit 
greater  flexibility  and  choice  of  elements  for  complex 
circuit  designs,  if  the  loss  can  be  tolerated.  Ihls 
paper  presents  basic  limitations,  from  an  insertion 
loss  standpoint,  on  the  performance  of  Hall-plate  cir¬ 
cuits  imbedded  in  resistance  or  reactance  networks. 
(Contractor’s  abstract) 
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SMALL  SAMPLE  SEQUENTIAL  DETECDON  OF 
RICEAN  DISTRIBUTED  SIGNALS,  by  J.  Wakeley,  Jr. 
June  1965,  [57]p.  Incl.  diagrs.  tables,  refs.  (Re¬ 
search  rept.  no.  PIBMRl-1248-64)  (AFOSR-65-0154) 
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(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Ihirham)  and  Office 
of  Naval  Research  under  AF  49(638)1402)  AO  615S4S 

Unclassified 

Tnis  paper  is  concerned  with  a  metnod  of  evaluating 
small  average  sample  size  (1.0  to  1.2)  sequential  de¬ 
tection  of  Rlcean  distritauted  signals.  A  solution  is 
presented  for  this  method  of  testing  and  the  results 
compared  to  Wald's  approximation.  In  addition,  tnis 
testing  method  is  compared  with  fixed  sample  size 
and  null-zone  detection.  The  results  of  this  report 
show  that  sequential  detection  has  a  significant  im¬ 
provement  over  fixed  sample  testing  and  may  be 
approximated  by  the  null-zone  detector  for  small 
average  sample  sizes.  Some  remarks  are  Included 
on  truncating  the  sequential  detector  after  the  second 
sample 


Polytechnic  Inst,  of  Brooklyn.  Microwave  Research 
Inst.  N.  Y. 

STOCHASTIC  TIME-OPTIMAL  CONTROL,  by  P.,  N. 
Robinson.  June  1965,  (58]p.  incl.  dlagrs.  tables, 
refs.  (Research  rept.  no.  PIBMRI-1268-6S) 
(AFOSR-65-I718)  (K^  49(638)1402) 

Unclassified 

The  problem  under  study  is  the  stochastic  time- 
optimal  control  problem.  Basically  the  object  is  to 
determine  a  control  input  which  causes  the  output  of 
a  stochastic  system  to  reach  some  region  R  of  the 
origin  in  such  a  way  that  the  expected  value  of  the  time 
required  to  reacn  R  is  minimized.  The  system  is 
assumed  to  satisfy  a  stochastic  differential  equation. 
This  problem  has  already  been  considered  by  a  few 
authors,  however  in  most  cases  serious  errors  were 
made  in  their  analysis  and  problem  statement.  In 
this  study  a  careful  problem  statement  is  made,  ap¬ 
propriate  optimization  equations  derived,  and  an 
Iterative  method  of  solution  technique  (approximation 
in  policy  space)  is  applied  to  solve  .ertain  specific 
problems.  (Contractor's  abstract) 


Polytechnic  Inst,  of  Brookly.i.  [Microwave  Research 
Inst.  ]  N.  Y., 

ELECTRIC  FIELD  PATTERNS  IN  A  FERRITE 
LOADED  WAVEGUIDE,  by  P.  deSantis.  |1965) 

43p.  incl.  diagrs.  (Rept.  no.  PIBMHI-1281-65) 
(AFOSR-65-1719)  (AF  49(638)1402)  AD  624077 

Unclassified 

A  rectangular  waveguide  loaded  with  a  transversely 
magnetized  ferrite  slab  is  analyzed.  The  diagram, 
longitudinal  propagation  constant  vs  distance  of  the 
ferrite  slab  from  the  side  wall,  is  studied  to  gel 
some  information  on  the  electric  field  patterns  in  the 
cross-section  of  the  guide.  A  numerical  case  of  in¬ 
terest  is  studied  with  parameters  having  values  be¬ 
tween  tnose  used  by  Barzilal  and  Geroca  and  those  by 
Lax  and  Button.  It  is  concluded  Uiat  the  desired 


waveguide  requirements  and  the  necessity  of  only  one 
propagating  mode  in  the  same  direction  can  be  met 
with  the  help  of  a  design  based  on  the  present  analysis. 
(Contractor’s  abstract) 


Polytechnic  Inst  of  Brooklyn.  [Microwave  Research 
InsLjN.  Y. 

APPUCATION  OF  GAME  THEORY  TO  THE  SENSI¬ 
TIVITY  DESIGN  OF  SYSTEMS  WITH  OPTIMAL  CON¬ 
TROLLER  STRUCTURES,  by  P.  Dorato  and  A. 
Kestenbaum.  |196S]  [Il)p.  incl.  diagrs.  (AF06R-65- 
2102)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  (Army  Research  Office  (Durham) 
and  Office  of  Naval  Research]  under  AF  49(638)1402 
mtd  (Army  Research  Office  (Durham)]  under  OA-Sl- 
124-AROD-316)  AO  628296  Unclassified 

The  theory  of  games  is  ap.'lied  to  the  sensitivity  de¬ 
sign  of  systems  with  unknown  plant  parameters.  It 
is  assumed  that  a  controller  structure  is  known  and 
furthermore  this  controller  is  optimal  w.'ien  the  con¬ 
troller  parameters  are  equal  to  the  plant  parameters. 
The  performance  index  then  becomes  a  function  of 
plant  and  controller  parameters.  This  function  is 
treated  as  a  pay-off  function  with  the  antagouisls 
represented  by  the  controller  and  plant  parameters. 
(Contractor's  abstract) 


Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research 
Inst.]N.  Y. 

E-MODE  PROPAGATION  IN  A  PLANT-STRATIFIED 
PLASMA,  by  P.  Hirsch  and  J.  Snmoys.  [1965]  |7^. 
incl.  diagrs.  (AF06R-65-2448)  (AF  49(638)1402) 

AD  625969  UnclassUled 

Also  published  in  Radio  Scl.  Jour.  Research  NBS 
USNC-URSI,  V.  69D:  521-527,  Apr.  1965. 

The  problem  of  propagation  of  plane  electromagnetic 
waves  polarized  in  the  plane  of  incidence  in  a  plane- 
stratified  Isotropic  plasma  (regarded  as  a  dielectric) 
is  dealt  with  by  reducing  it  to  the  solution  of  an  ordi¬ 
nary  differential  equation  which  is  singular  at  the 
level  of  plasma  resonance.  The  absorption  of  power 
in  the  resonant  layer  is  calculated  an>roxlmately  In 
2  cases  involving  a  linear  profile.  In  the  first,  the 
relative  dielectric  constant  varies  linearly  in  a  thin 
transition  lay°r  between  2  homogeneous  regions.  In 
the  second,  the  dielectric  constant  is  linearly  varying 
ovei  a  large  interval.  (Contractor's  abstract) 


Polytechnic  Inst,  of  Brooklyn.  Microwave  Research 
Inst. ,  N.  Y., 

PROCEEDINGS  OF  THE  SYMPOSIUM  OF  SYSTEM 
THEORY,  Now  York,  Apr.  20-22,  1965,  ed.  by  J. 
Fox,  M.  Crowell  and  R,  Krieger.  Brooklyn 
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Polytechnic  Press,  1965  (406]p.  incl.  diagrs.  tables, 
refs.  (Microwave  Research  Inst.  Symposia  Series, 

V.  IS)  (In  cooperation  with  Inst,  of  Electrical  and 
Electronics  Engineers  and  the  Society  lor  tndustrial 
and  Applied  Mathematics)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  ^search.  Army  Research 
Office  (IXirham)  and  Office  of  Naval  Research  under 
AF  49(638)1402)  UnclassUied 

This  symposium  was  geared  toward  tee  review  of  the 
idea  of  system  theory,  the  advances  that  have  been 
made  in  the  area  of  system  tneory  and  the  role 
theory  will  play  in  the  newly  emerging  computer  age. 
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Polytechnic  Inst,  of  Brooklyn.  Microwave  Research 
Inst,  N,  Y. 

PROGRESS  REPORT  TO  THE  JOINT  SERVICES 
TECHNICAL  ADVISORY  COMMITTEE,  by  E. 

Weberand  and  W.  K.  Kahn.  Progress  rept.  no.  26, 
Apr.  1,  196S-Sept  30,  1965.  (1965]  |224]p.  inct. 
diagrs.  Utdes,  lefs.  (AFOSR-66-1059)  (AF  49(638) 
1402)  Unclassified 

This  report  is  the  twenty-eighth  in  a  series  of  prog¬ 
ress  reports,  now  issued  semi-annually,  which  sum¬ 
marizes  the  research  programs  at  the  Microwave 
Research  Instibite  of  the  Polytechnic  Institute  of 
Brooklyn  from  April  1 ,  1965  to  September  30,  1965. 
The  programs  involve  academic  research  activity  of 
faculty  and  students,  and  cover  a  broad  spectrum 
ranging  from  basic  theoretical  physics,  mathematics, 
and  engineering,  to  ekperlmental  investigations  in¬ 
volving  basic  measurement  development  of  devices, 
and  materials.  Each  activity  reports  in  summary 
fashion  specific  results  obtained  during  the  period  in 
question;  the  sponsoring  agency  for  the  activity  is 
individually  acknowledged.  Contributions  are  com¬ 
piled  under  five  headings:  Electromagnetics,  Plasma 
Electrophysics  and  Electronics;  Solid  State  and  Ma¬ 
terials  Research;  Networks  and  Waveguide  Techniques; 
and  Systems,  Communications  and  Control. 
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Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research 
Inst.  ]  N,  y. 

EXPERIMENTAL  RESULTS  IN  GROOVE  GUIDE,  by 
J.  M.  Ruddy.  [1965]  [2]p.  incl.  diagrs.  (AF  49(638)- 
1402)  Unclassified 

Published  in  IEEE  Tr,ans.  on  Microwave  Theory  and 
Techniques,  v.,  MTT-13:  880-881,  Nov.  1965. 

This  report  discusses  the  following  developments  in 
low-loss  groove  guide;  (1)  Development  of  a  transducer 
from  rectangular  Hyo  mode  to  groove  guide  Hu  (low- 
loss  mode;  (2)  experimental  determination  of  trans¬ 
ducer  performance;  and  (3)  experimental  verification 
of  the  attenuation  constant  obtained  from  the  approxi¬ 
mate  theory  developed  by  Ruddy  and  Grlemsmann  at 
the  Polytechnic  Institute  of  Brooklyn. 
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Polytechnic  Inst,  of  Brooklyn.  [Microwave  Researen 
Inst.  ]N.  Y. 

FORMATION  OF  THE  CATHODE- FALL  REGION 
IN  A  PULSED  GLOW  DISCHARGE,  by  M.  Nanemow, 
N.  Wainfan,  and  A.  L.  Ward.  [19651  [5]p.  incl. 

Ulus,  diagrs.  (Sponsored  jointly  by  [Air  Force  Office 
of  Scientific  Research,  Army  Research  Office 
(Durham)  and  Office  of  Naval  Researen]  under  AF  49- 
(638)1402)  Unclasified 

PuMished  in  Phys.  Rev. ,  v.  137:  A56-A60,  Jan.  4, 


Results  are  presented  ol  an  experimental  and  theoreti¬ 
cal  study  oi  the  formation  of  the  cathode-fall  region  of 
a  pulsed  glow  discharge  in  hydrogen  at  large  over¬ 
voltages.  The  calculations  are  based  upon  a  Townsend 
avalanche  model  tnat  takes  explicit  account  ol  space 
charge.  Botn  the  experimental  data  and  theoretical  re¬ 
sults  give  a  minimum  delay  of  about  35  nsec  for  the 
start  of  the  formation  of  tne  cathode-fall  region  of  the 
discharge.  Profiles  of  the  electric  field  as  a  function 
of  time  at  the  face  of  the  cathode  are  given  and  calcu¬ 
lated  profiles  of  the  number  density  of  free  electrons 
are  compared  with  experimentally  measured  intensity 
profiles.  In  botn  cases  tnere  is  good  agreement  be¬ 
tween  theory  and  experiment.  Since  the  model  used 
accounts  tor  the  observed  features  of  tne  high-current 
pulsed  discharge,  there  is  no  apparent  need  to  invoke 
any  other  mecnanism  to  account  for  the  propagating 
luminous  fronts  and  the  short  formative  times  of  the 
cattiode-faU  region.  (Contractorls  abstract) 


2395 

Polytechnic  Inst,  of  Brooklyn.  jMicrowave  Research 
Inst.  ]N.  Y. 

MATHEMATICAL  MODELS  FOR  DRIFT  FAILURE 
ANALYSIS,  by  M.  L.  Snooman.  ]1965]  Up.  incl. 
diagrs.  tables,  refs.  (AFOSR-65-0623)  (AF  AFOSR- 
62-280)  AD  614847  Unclassified 

Also  published  in  Proc.  Eleventh  National  Symposium 
on  Reliability  and  Quality  Control,  Miami.  Beach, 

Fla.,  Jan.  12-14,  1965. 

Several  mathematical  techniques  which  are  available 
for  the  analysis  of  drift  failures  are  discussed.  The 
conventional  techniques  of  drift  failure  analysis  are 
'stacking-up-to-the-tolerance',  worst  case  analysis 
and  expansion  of  the  performance  function  in  a  Taylor 
series  which  is  truncated  after  the  linear  terms. 

These  techniques  are  simple  to  apply  but  are  rather 
Inaccurate  in  many  cases.  The  very  general  approach 
involving  the  change  of  random  variables  theorem  is 
discussed;  however,  the  resulting  integral  expressions 
are  only  amenable  to  solution,  and  interpretation  in 
special  cases.  The  specific  moment  relationships 
are  computed  for  Gaussian  and  rectangular  distribu¬ 
tion  models.  A  discussion  of  how  one  can  estimate 
parameter  moments  from  manufacturer's  specifica¬ 
tions  is  included.  The  probabilistic  expressions  in¬ 
cluding  the  quadratic  terms  are  derived.  The  partial 
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derivative  coefflcients  in  the  Taylor  seriee  are  re- 
f  lated  to  sensitivity  functions  used  in  system  theory. 

■  A  probabilistic  interpretation  is  given  to  slacking  up 
the  tolerance,  and  worst  case  analysis. 

!' 
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[  Polytechnic  Inst  of  Brooklyn.  (Microwave  Research 
I  Inst.  ]  N.  Y. 

t 

’  ANALYSIS  ANB  SYNTHESIS  OF  NON-UNIFORM 

TRANSMISSION  U.NES  INCORPORATING  LOSS,  by 
H.  A.  SUdmore  [1965]  [ll]p.  (AFOSR-6S-2336) 

( kF  49(638)1373)  and  AF  AFOSR-62-280)  AO  629172 

Unclassified 

Also  published  in  IEEE  Internat'l.  Conv.  Rec. , 

Part  7;  7-17,  1985. 

A  method  of  analysis  and  synthesis  of  a  lossy,  passive, 
reciprocal  non-uniform  transmission  line  is  presented. 
Solutions  to  the  assumed  telegrapher's  equations  are 
cast  in  terms  of  a  volterra  integral  equation  to  make 
'  use  of  the  inherent  convergence  properties  when 
iterative  methods  are  applied.  Utilizing  complex 
normalization  it  is  possible  to  formulate  a  scattering 
matrix  referenced  to  arUtrary  generator  and  load 
impedances.  The  first  order  approximation  to  the  in¬ 
put  scattering  coefficient,  is  derived  and  specialized 
:  to  the  case  of  parallel  loss.  A  synthesis  procedure 

.  for  this  is  outlined.  Higher  order  approximations  to 

!  the  coefficient  in  the  general  loss  case  are  indicated 

;  for  the  analysis  problem.  (Contractor's  abstract) 


diagrs.  (AF06R-65-2400)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  (Army  Re¬ 
search  OHice  (Durham)],  and  Office  Naval  Research 
under  AF  AFDSR-63-29S)  AO  625768 

Unclassified 

Also  published  in  IEEE  Trans.  Microwave  Iheory 
and  Techniques,  v.  M7T-I3:  84-90,  Jan.  1965. 

The  technique  for  interchanging  generator  and  detector 
in  the  impedance  measurement  of  microwave  1 -ports 
is  a  useful,  known  procedure  often  applied  when  low 
powers  are  indicated.  The  necessary  and  sufficient 
conditions  for  the  validity  of  such  measurements  arc 
examined  critically  and  direct  extensions  of  this 
technique  to  measurements  of  reciprocal  2-ports  are 
given.  A  completely  separate  analysis  is  necessary 
when  such  an  Intercnange  is  made  in  the  case  of  an 
interference  bridge  which  is  to  be  used  for  the  deter¬ 
mination  of  the  scattering  parameters  of  arbitrary 
(active  or  passive,  and  reciprocal  or  nonreciprocal) 
2-ports.  This  analysis,  presented  in  detail,  results 
in  a  new  low-power-level  version  of  a  meth^  of 
measuring  arbitrary  2-ports  as  outlined  in  an  earlier 
paper.  The  measurement  technique  and  the  subse¬ 
quent  data  analysis  of  tne  2  versions  are  found  to  be 
identical,  except  that  the  2  scattering  parameters 
Si  2  and  S  appear  in  interchanged  positions. 
(Contractor's  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research 
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Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research 
Inst.]N.  y. 

[MICROWAVE,  ELECTROMAGNETIC  THEORY,  AND 
INFORMATION  PROCESSES,  byj.  Fox.  Final  rept. 
June  10,  1965  [86]p.  incl.  refs.  (Rept  no.  PIBMRI- 
1277-65)  (AFOSR-65-1492)  (Sponsored  Jointly  by  the 
Air  Force  Office  of  Scientific  Research,  [Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research] 
under  AF  AFOSR-62-295)  AO  624297 

Unclassified 

Abstracts  are  given  of  significant  research  results  in 
electromagnetic  theory  and  Information  processes. 
Contributions  are  listed  of  technical  literautre  in  the 
fields  of  control  systems,  electromagnetics,  electro¬ 
physics,  communication  theory,  and  physics.  A  re¬ 
view  of  research  carried  out  by  the  Joint  Services 
Electronics  Program  during  the  period  of  the  grant 
is  presented. 


2398 

Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research 
Inst.]N  Y. 

THE  INTERCHANGE  OF  SOURCE  AND  DETECTOR 
IN  LOW-POWER  MICROWAVE  NETWORK  MEASURE¬ 
MENTS,  by  H.  M.  Altschuler,  [1965]  [7]p.  incl. 

>541  < 


[MICROWAVE,  ELECTROMAGNETIC  THEORY  AND 
INFORMATION  PROCESSES],  byJ.  Fox.  Final 
rept.  May  1,  1963-Apr.  30,  1964.  June  11,  1965 
[35]p.  incl.  refs.  (Rept.  no.  PIBMRI-1278-65) 
(AFOSR-65-I493)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  [Army  ^search 
Office  (Durham)],  and  Office  of  Naval  Research  under 
AF  AFOSR-63-453)  AD  624297  UnclassUied 

The  contributions  of  the  Joint  Services  Electronics 
Program  at  the  Polytechnic  Inst,  during  the  last  10 
years  are  reviewed.  Included  are  a  listing  of  doctor's 
dissertations,  papers  partially  supported  by  the 
grant,  and  abstracts  of  papers  directly  supported.. 

The  research  program  included  the  5  areas  of  elec¬ 
tromagnetics  microwave  networks  and  techniques,  in¬ 
formation  processes,  feedback  and  control,  and  non¬ 
linear  circuits. 
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Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research 
InsLjN.  Y. 

MINIMUM-SCATTERING  ANTENNAS,  by  W.  K.  Kahn 
and  H.  Kurss.  Apr.  7,  1964  [12]p.  incl.  diagrs. 

(Rept.  no.  PIBMRI- 121 5-64;  memo  no.  96)  (AFOSR- 
65-1726)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-63-453,  Army 
Research  Office  (IXirham),  Office  of  Naval  Research, 
and  National  Science  Foundation)  AD  624080 

Unclassified 
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Also  published  in  IEEE  Trans.  Antennas  and  Propaga¬ 
tion,  V.  AP-13:  671-675,  Sept.  1965. 

Antennas  with  identical  patterns  differ  to  the  extent  in 
which  they  modify  an  incident  wave,  i.  e. in  the 
amount  they  scatter.  An  antenna  is  completely  de¬ 
scribed  by  an  (infinite  dimensional)  scattering  matrix. 
Hie  concept  of  a  minimum  scattering  antenna  intro¬ 
duced  by  Dicke  is  generalized  to  include  antennas  with 
a  finite  number  of  accessible  waveguide  ports  and  with 
non-reciprocal  components.  A  canonical  min.mum 
scattering  antenna  is  defined  as  one  which  becomes 
'invisible'  when  the  accessible  waveguide  terminals 
are  open  cirruited.  Such  an  antenna  is  shown  to  be 
unique  once  the  independent  radiation  patterns  have 
been  specified.  Neither  an  impedance  nor  an  admit¬ 
tance  matrix  for  such  an  antenna  exists.  The  physical 
significance  of  the  mimmum  scattering  antenna  con¬ 
cept  is  examined  from  several  points  of  view.  Appro¬ 
priate  generalizations  of  Dicke's  results  are  derived 
for  multiport  and  non-reciprocal  antennas.  The 
'scattered  power',  is  introduced  as  a  convenient 
measure  of  scattering.  It  is  demonstrated,  for  a 
large  class  of  antennas,  that  the  scattered  power  is 
quite  generally  greater  than  the  absorbed  power, 
equality  being  attained  for  minimum  scattering  an¬ 
tennas  of  this  class..  This  result  further  justifies  the 
minimum-scattering  terminology.  Arrays  of  canon¬ 
ical  antennas  are  discussed  briefly. 
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Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research 
Inst.  ]  N.  Y. 

NONUNEAR  EFFECTS  IN  THE  TWO- STREAM 
INSTABIUTY,  by  J.  P.  Freidberg.  [1965]  [8]p. 
incl.  diagrs.  refs.  (AFOSR-65-24';i)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-63-453  and  Rome  Air  Development 
Center)  AO  628729  Unclassified 

Also  Published  in  Phys.  Fluids,  v.  8:1031-1038, 

June  1965. 

The  problem  of  the  nonlinear  interaction  of  2  cold 
interpenetrating  electron  and  ion  streams  is  treated. 
By  seeking  travellng-wave-type  solutions  to  the  non¬ 
linear  twofluid  system  of  equations,  an  amplitude  de¬ 
pendent  dispersion  relation  is  obtained.  An  examina¬ 
tion  of  the  solution  and  the  disjiersion  •  elation  indi¬ 
cates  that  there  is  a  range  of  values  for  k.  where  the 
2-stream  stability  levels  ofl  uviui  e  the  onset  of  over¬ 
taking. 
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Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research 
Inst.  ]  N.  Y. 

A  NOTE  ON  THE  UNIFIED  THEORY  OF  NONLINEAR 
OSCILLATIONS  OF  A  COLD  PLASMA,  by  J.  P, 
Freidberg  and  R.  Sasiela.  [1965]  [3]p.  incl.  diagrs. 
(AFOSR-66  -  236J)  (Sponsored  jointly  by  Air  Force 


Systems  Command  and  Joint  Service  Technical  Advis¬ 
ory  Comm,  under  AF  AFOSR-63-453)  AD  642815 

Unclassified 

Also  published  in  Jour..  Math.  A.tal.  Appl. .-  v.  12; 
488-490,  Dec.  1965 

It  IS  shown  that  Dolpn's  time-dependent  solutions  to 
the  cold  plasma  equations  are  based  on  an  assumption 
which  IS  not  completely  general.  For  the  ease  of  a 
plasma  consisting  of  2  mobile  species,  a  more  gener¬ 
al  form  of  Poisson's  equation  is  required  to  account 
for  an  inhomogeneous  initial  distrilxition  of  ions. 


2403 

Pomona  Coll.  [Dept,  of  Physics]  Claremont,  Calif.. 

SOME  NOTES  ON  ULTRASOFT  X-RAY  FLUORES- 
ENCE  ANALYSIS-10  TO  100  A  REGION,  by  B.  L. 
Henke.  [1965]  |16]p.  incl.  illus.  diagrs.  tables, 
refs.  (AFOSR-65-2825)  (AF  AFOSR-62-415) 

AD  628745  Unclassified 

Also  published  in  Advan.  in  X-Ray  Anal. ,  v..  8;< 
269-284.  1965. 

Methods  and  instrumentation  were  developed  for  the 
extension  of  x-ray  fluorescence  analysis  into  the 
light  element  region,  magnesium  through  beryllium. 
Examples  of  current  values  for  the  minimum  detect¬ 
able  limits  for  these  elements  and  associated  instru¬ 
mental  parameters  are  presented.  Some  specific 
techniques  are  described  for  the  use  o'  an  ultrasoft 
x-ray  vacuum  spectrograph,  for  the  development  of 
large  D-spaclng  multilayer  analyzers,  and  for  the 
construction  of  thin  window  systems.  (Contractor's 
abstract) 
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Pomona  Coll.  Dept,  of  Physics,  Claremont,  Calif. 

OXYCl'.N  DETERMINATIONS  IN  SILICATES  AND 
TOTAL  MAJOR  ELEMENTAL  ANALYSIS  OF  ROCKS 
BY  SOFT  X-RAY  SPECTROMETRY,  by  A.  K.  Baird 
and  B.  L.  Henke.  [1965]  [3]p.  incl.  diagrs.  tables, 
refs.  tAFOSR-65-2150)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
64-689  and  National  Science  Foundation)  AD  629074 

Unclassified 

Also  published  in  Anal.  Chem. ,.  v.  37:  727-729, 

May  1965., 

New  developments  ,n  forming  thin  film  x-ray  tulx- 
and  detector  windows  and  building  large  d-sparing 
analyzing  crystal.^  have  resulted  in  30-  to  50-foM 
increases  in  the  counting  rales  for  oxygen  K'  in 
silicates  using  a  vacuum-path  x-ra>  spectrometer. 

A  test  of  the  precision  of  oxygen  determinations  over 
the  range  44  to  54'?  shows  that  it  is  now  jxissiblc  to 
achieve  better  than  1'?  relative  standard  deviation  in 
routine  rock  analyses.  This  improved  precision  al¬ 
lows  the  detection  of  significant  bi.i.ses  in  calibration 
which  seem  to  be  caused  by  an  inadequate  knowledge 
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of  the  concentrations  of  tne  other  elements  present 
and  by  the  lacic  of  adequate  standards..  (Contractor's 
abstract) 
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Pomona  Coll.  [Dept,  of  Physics]  Claremont,  Calif. 

15-150  A  ULTRASOFT  X-RAY  REGION,  by  B.  L. 
Henke.  [1965]  [14]p.  Incl.  illus.  diagrs.  tables, 
refs.  {AFOSR-67-2782)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF 
AFOSR-64-689  and  National  Science  Foundation) 

Unciassified 

Also  pubiished  in  Optlque  des  Rayons  X  et  Micro- 
anaiyse;  X-Ray  Optics  and  Microanalysis;  Proc. 
of  the  Fourth  Internat'l.  Congress  (Sept.  7-10, 

1965)  Orsay  ,-  ed.  by  R.  Castaing,  P.  Deschamps 
and  J..  Philtert.  Paris, Hermann,  p.  440-453, 

1965. 

Methods  and  instruments  have  been  developed  for  ef¬ 
ficient  spectroscopic  analysis  in  the  ultraseft  x-ray 
region  of  15  to  ISO  A  (lUO-to-1000  ev  energy  range). 
The  spectral  lines  included  are  O-K  (23.6  A)  through 
Be-K  (114  A)  and  Fe-L  (17.6  A)  through  Si-L  (136  A). 
The  measurement  of  many  of  these  wavelengths  has 
been  applied  to  light  eiement  fluorescence  analysis, 
chemicai  valence  state  determination,  and  high  tem¬ 
perature  piasma  anaiysis.  Specially  developed 
Lengmulr-Blodgett  type  multilayer  analyzers  are  used 
with  a  flow  proportional  counter  system.  Simple 
adaptations  of  the  basic  vacuum  spectrograph  of 
Philips  are  employed  with  a  high  intensity  demount¬ 
able  x-ray  excitation  source.  Typical  analysis  sensi¬ 
tivities  as  currently  obtained  and  corresponding  in¬ 
strumental  parameters  are  presented.  (Contractor's 
abstract) 
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Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

THEORIES  OF  THERrML  TRANSPIRATION  AND 
MOLECULAR  EFFUSION,  by  Y.  Wu.  Feb.  1965, 

23p.  iv  1.  diagrs.  refs.  (Rept..  no.  718)  tAFOSR-65- 
0645)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)1271  and  Nation¬ 
al  Science  Foundation)  AD  616285  Unclassified 

Revised  theories  of  thermal  transpiration  a.nd  molecu¬ 
lar  effusion  arc  presented  in  a  rigorous  tt..atment. 

It  IS  a  modified  version  of  the  classical  laws  of 
Reynolds  and  Graham.  A  set  of  invariants  and  a  new 
geometrical  property,  isotropicity,  have  been  found  in 
a  system  with  non-uniform  temperature  distribution 
on  the  boundary  in  the  Knudsen  regime.  The  recipro¬ 
cal  transnussion  probability  theorem  has  beeh  proved 
to  be  valid  in  this  stationary  state  system  according 
to  the  invariant  of  number  flux  throughout  the  region. 
The  appbcation  of  thermal  transpiration  to  rarefied 
gas  kinetics  has  been  found  in  many  problems,  i.  e. , 
heat  conduction  between  2  parallel  plates  and  co-axial 
cylim  .’rs,  thermal  creep  effect,  and  temperature 
jump  effect. 


2407 

Princeton  U.  [Dept,  of  Aeronautical  Engineering] 

N.,  J. 

FLOW  OF  A  COLUSIONLESS  PLASMA  OVER  A 
CONE,  by  S.  H.  Lam  and  M.  Greenblatt.  [1965]  19p. 
incl.  diagrs.  refs.  (AF  49(638)1271)  AD  456113 

Unclassified 

Presented  at  AlAA  Second  Aerospace  Sciences 
Meeting,  Jan.  25-27,  1965,  New  York. 

Published  in  AIAA  Jour. ,  v.  3:  1850-1855,  Oct, 

T55S: - 

In  a  flowing  low-density  plasma,  the  presence  of  a 
solid  body  introduces  electrostatic  as  well  as  gas- 
dynamics  disturbances.  A  general  theory  was  pre¬ 
sented  recently  for  these  electrogasdynamic  prob¬ 
lems  with  the  assumptions  that  the  ion  thermid  speed 
is  negligible  compared  to  the  flow  speed  and  that  the 
characteristic  length  of  the  problem  is  much  greater 
than  the  Debye  length.  The  present  paper  considers 
the  flow  of  a  colllsionless  plasma  over  a  r'ght  circu¬ 
lar  cone  within  the  framework  of  this  theory.  By 
confining  attention  to  the  case  when  the  flow  speed  Is 
greafei  than  the  ion  wave  sfieed  (the  supersonic  case), 
the  conical  self-similar  solutions  for  a  large  range  of 
flow  velocities  and  cone  angles  are  constructed.  The 
ion  saturation  current  density  to  the  cone  surface  and 
the  potential  at  the  edge  of  the  sheath  are  computed. 
The  limiting  behavior  of  the  solution  near  various 
singular  points  in  tne  governing  equation  is  analyzed 
and  discussed. 


2408 

Princeton  U.  [Dept,  of  Aeronautical  Engineering] 

N.  J. 

ON  THE  HYDRODYNAMIC  STABILITY  OF  PARALLEL 
DUSTY  GAS  FLOWS,  by  J.  T.  C.  Liu.  [1965]  [7]p. 
incl.  diagrs.  (AF  49(638)1271)  Unclassified 

Published  in  Phys.  Fluids,  v.  8:  1939-1945,  Nov. 

Tsss:: 

The  physical  implications  of  the  stability  of  parallel 
flows  of  a  dusty  gas  are  studied.  The  over-all  (gas- 
plus  particle)  disturbance  kinetic  energy  balance  is 
contributed  by  dissijiation  due  to  the  usual  gas  viscos¬ 
ity  and  augmented  by  the  work  done  due  to  particle- 
gas  Interaction  and  energy  conversion  from  the  mean 
flow  to  the  disturbances  by  both  the  gas  and  particle 
Reynolds  shear  stresses.  The  viscous  sublayer 
structure,  where  viscosity  is  known  to  be  destabiliz¬ 
ing,  is  obtained.  The  Reynolds  shear  stresses  of 
both  phases  are  derived  from  considering  the  relaxa¬ 
tive  nature  of  the  disturbance  vorticity  diffusion  proc¬ 
ess. 
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Princeton  U..  [Dept,  of  Aeronautical  Engineering] 

N.  J. 

A  UNIFORMLY  VAUD  ASYMPTOTIC  THEORY  OF 
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RAREFIED  GAS  FLOWS  UNDER  NEARLY  FREE 
MOLECULAR  CONDITIONS,  II,  by  Y-P.  Pao.  [1965j 
[lS]p.  incl.  refs.  (AF  49(638)1271)  Unclassified 

^80  published  In  Rarefied  Gas  Dynamics;  Proc.. 
Fourth  Internat'l.  Symposium,  Toronto  U.  (Canada) 
(July  14-17,  1964),  ed.  by  J.  H.  de  Lecuw.  New 
York,  Academic  Press,  v..  1;^  296-311,,  1965. 

For  a  rarefied  gas  flow  of  infinite  extent  over  a  sub¬ 
merged  body,  at  very  large  Knudsen  number,  the 
free  molecular  solution  is  not  a  uniformly  valid  ap¬ 
proximation  throughout  tne  flow  field.  This  nonuni¬ 
form  validity  will  necessarily  invalidate  tne  'olllslon- 
al  corrections  obtained  (even  in  the  vicinity  of  the 
submerged  body)  by  any  iteration  procedure  based  on 
the  free  molecular  solution  as  the  order  of  correction 
becomes  higher,.  In  the  present  study,  a  uniformly 
valid  asymptotic  theory  is  developed,  based  on  the 
BGKW  model  equation,  for  the  simple  nearly  free 
molecular  flow  problem  of  a  2-dimensional  cylinder 
rotating  in  an  infinite  gas  otherwise  at  rest.  The 
asymptotic  solutions  given  by  this  theory  will  be  uni¬ 
formly  valid  approximate  solutions.  (Contractor's 
abstract) 


Princeton  U.  [Dept,  of  Aeronautical  Engineering] 

N,  J. 

THE  GAS-PHASE  DECOMPOSITION  OF  HYDRAZINE 
AND  ITS  METHYL  DERIVATIVES,  by  I.  Classman 
and  I.  K.  Eberstein.  [1965]  [10]p.  incl.  Ulus,  diagrs. 
refs.  (AFOSR-66-1098)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-62-90  and  National  .‘Science  Foundation) 

Unclassified 

Also  published  in  Tenth  Symposium  (Internat'l. )  on 
Combustion,  Cambridge  (Gt.  Brit. )  (Aug.  17-21, 


1964),  Pittsburgh,  Combustion  Inst. 
374. 
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Princeton  U.,  [Dept,  of  Aeronautical  Engineering] 

N.  J. 

UNIFIED  THEORY  FOR  THE  LANGMUIR  PROBE 
IN  A  COLLISIONLESS  PLASMA,  by  S.  H.  Lam. 

[1965]  [15]p.  incl.  diagrs.  table.  (AF  AFOSR-63- 
112)  Unclassified 

Published  in  Phys.  Fluids,  v.,  8.  73-87,  Jan.  1965. 

An  asymptotic  analysis  is  presented  of  tne  Langmuir - 
probe  problem  in  a  quiescent,  collisionless  plasma 
in  the  limit  of  large  body  dimension  of  Debye  length 
ratio.  Tne  structures  of  the  electric  potential  distri¬ 
bution  about  spheres  and  cylinders  are  analyzed  and 
discussed  in  detail.  It  is  snown  that  wnen  the  probe 
potential  is  smaller  than  a  certain  well  defined  value, 
there  exists  no  sheath  adjacent  to  tne  solid  surface. 

At  large  body  potentials,  for  which  a  sheath  is  pres¬ 
ent,  tne  electric  potential  distribuUon  is  given  in 
terms  of  several  universal  functions.  Master  cur¬ 
rent-voltage  characteristic  diagrams  are  given  which 
exhibit  clearly  tne  effects  of  all  tne  pertinent  param¬ 
eters  in  the  problem.  An  explicit  trapped-ion  cri¬ 
terion  is  presented.  The  general  problem  with  an 
arbitrary  body  dimension  to  Debye  length  ratio  is 
qualitatively  discussed. 


Princeton  U.  [Dept,  of  Aerospace  and  Mechanical 
Sciences]  N.  J. 

IGNITION  OF  AN  EVAPORATING  FUEL  IN  A  HOT, 
STAGNANT  GAS  CONTAINING  AN  OXIDIZER,  by 
C.  E.  Hermance,  R.  Shinnar,  and  M.  Summerfield.. 
11965]  [9]p.  incl.  diagrs.  refs.  (ASOSR-66-1789) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)1267  and  National  Aero¬ 
nautics  and  Space  Administration)  AO  639878 

Unclassifid 


The  decomposition  of  hydrazine,  hydrazine -water 
mixtures,  UDMH,  and  monometnyl -hydrazine  was 
studied  in  the  Princeton  adiabatic  flow  reactor. 

The  over-all  reaction  order  of  all  3  monopropellants 
was  very  close  to  unity.,  A  study  of  hydrazine-water 
mixtures  showed  their  rates  to  be  slower  than  those 
of  the  anhydrous  material  by  approximately  a  factor 
of  10  and  independent  of  the  amount  of  water  added. 
Slightly  wet  hydrazine  behaved  (unetlcally  lixe  the 
hydrazine  water  mixtures.  Thus  it  seems  that  water 
inhibits  the  gaseous  decomposition  of  hydrazine  by 
very  effectively  suppressing  some  reaction  step.  A 
comparison  of  reaction  rates  of  the  3  munuprupeliants 
shows  that,  in  the  temperature  regime  of  this  study, 
UDMH  decomposition  is  the  fastest,  hydrazine  decom¬ 
position  is  the  slowest,  and  the  monoethylhydrazlne- 
decompositlon  rate  is  intermediate.  (Contractor's 
abstract) 


Presented  at  AlAA  Solid  Propellant  Rocket  Conf. , 
Palo  Alto,  Calif. ,  Jan.  29-31,  1964. 

Also  published  in  AIAA  Jour. ,  v.  3;  1584-1582, 

Sept.  1965. 

Experimental  evidence  indicates  that  the  ignition  of  a 
solid  propellant  by  conventional  agents  occurs  in  tne 
gaseous  reaction  zone  adjacent  to  the  propellant  sur¬ 
face  and  that,  in  such  heterogeneous  systems,  the 
gas  composition,  pressure,  and  temperature  strongly 
Influence  the  Ignition  delay.  'Ibis  paper,  in  contrast 
to  extensive  past  study  of  Ignition  in  homogeneous 
mixtures,  describes  some  of  tne  key  theoretical 
properties  of  ignition  in  heterogeneous  systems 
through  similarity  theory  and  numerical  analysis  of 
the  mathematical  model.  Certain  common  simplify¬ 
ing  assumptions  and  ignition  criteria,  valid  for 
homogeneous  systems,  were  found  to  be  invalid  in 
heterogeneous  systems.  In  heterogeneous  systems 
witn  igniter  gas  temperatures  near  E/R,  the  particu¬ 
lar  choice  of  Ignition  criterion  affects  the  formula 
connecting  the  ignition  delay  and  the  chemical  or 
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physical  parameters  of  the  gas  phase.  Furthermore, 
a  log-log  plot  of  Ignition  delay  vs  concentration  of 
gaseous  oxidizer  exhibits  a  slope  tnat  varies  over  a 
wide  range  of  negative  values;  this  slope  is  not  a 
simple  multiple  of  the  controlling  reaction  order. 
These  theoretical  results  require  verification  by 
ci  .ticaily  designed  experiments. 
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Princeton  U.  Dept,  of  Aerospace  and  Mechanical 
Sciences,  N..  J. 

THE  HOMOGENEOUS  GAS  PHASE  KINETICS  OF 
REAf'TIONS  IN  THE  HYDRAZINE-NITROGEN 
TETROXIDE  PROPELLANT  SYSTEM,  by  R.  T. 
Sawyer.  1965,  [31S]p.  incl.  illus.  diagrs.  tables, 
refs.  (Tech.  rept.  no.  761)  (AFOSR-66-0855) 

(AF  49(638)1268)  AD  634277  Unclassified 

The  reaction  of  hydrazine  and  nitrogen  tetroxide  is 
affected  strongly  by  reactant  decompositions.  Hydra¬ 
zine  can  decompose  to  hydrogen,  ammonia,  and 
nitrogen.  Nitrogen  tetroxide  can  decompose  to 
nitrogen  dioxide,  nitric  oxide,  oxygen,  and  nitrogen. 
The  gas  phase  homogeneous  reactions  of  hydrazine,, 
hydrogen,  ammonia,  and  hydrogen  'ammonia  mix¬ 
tures  with  nitrogen  dioxide,  oxygen,  nitric  oxide,  and 
oxygen/nitric  oxide  mixtures  were  studied  in  an  adia¬ 
batic  flow  reactor  at  temperatures  of  from  800'  to 
1300  K.  Heats  of  reaction,  reaction  orders,  and  re¬ 
action  rates  were  determined  tor  11  reactions  involv¬ 
ing  combinations  of  the  above  reactants.  Arrhenius 
rate  constants  were  calculated  and  overall  activation 
eiiergies  determined  from  the  measured  reaction 
rates..  The  reaction  of  hydrogen  and  oxygen  is  about 
2  times  more  rapid  than  the  reaction  of  hydrogen  and 
nitrogen  dioxide.  The  hydrogen/nitrogen  dioxide  re¬ 
action  reaction  produces  nitric  oxide  which  inhibits 
the  further  oxidation  of  nydrogen.  Ammonia  reacts 
about  10  times  more  rapidly  with  nitrogen  dioxide 
than  with  oxygen,  hydrazine  and  nitrogen  dioxide  re¬ 
act  with  a  2  step  behavior:;  tne  rapid  reduction  of 
nitrogen  dioxide  to  nitric  oxide  is  followed  by  a  slower 
reduction  of  the  nitric  oxide.  The  first  step  occurs 
without  hydrazine  decomposition.  The  second  step 
requires  the  decomposition  of  hydrazine.  The  re¬ 
action  of  hydrazine  and  oxygen  occurs  with  simul¬ 
taneous  decomposition  and  oxidation. 
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Princeton  U.  [Dept,  of  Aerospace  and  Mechanical 
Sciences]  N.  J. 

HIGH  TEMPERATURE  CHEMICAL  KINETICS 
(Abstract),  by  I.  Glassman.  [1965]  [3  ]p.  incl.  table. 
(Bound  with  its  AFOSR-65-2238)  [AF  49(638-1268] 

Unclassified 

The  abstract  is  presented  in  2  sections  as  the  thesis 
work  of  R.  F.  Sawyer  and  J.  W.  Rich,  respectively. 
The  first  section  discusses  the  gas  phase  reactions 
of  hydrazine,  N2O4VS  2N02,  and  the.r  decomposition 
products.  A  whole  matrix  of  reactions  is  suggested 
by  the  decomposition  products  of  hydrazine  and  NO2 


which  is  the  favored  equilibrium  product  of  N2O4 
at  the  temperature  of  concern.  Reaction  orders  and 
rates  have  been  measured  in  an  adiabatic  flow  reactor 
12  reactions;  no  observable  reaction  was  found  for  the 
4  remaining  combinations.  The  hydrazlne/N02  com¬ 
bination  exhibited  the  unique  behavior  of  a  2-step  re¬ 
action.  Tne  reduction  of  NO2  to  NO  occurs  about  20 
times  more  rapidly  tnan  the  subsequent  reduction  of 
NO.  In  combination  with  previous  studies  of  hydra¬ 
zine  decomposition,  evidence  was  obtained  that  the 
first  step  of  tne  hydrazine. 'NO2  reaction  occurs  with¬ 
out  the  decomposition  of  hydrazine  while  other  hydra¬ 
zine  reactions  either  require  nydrazine  decomposition 
or  involve  simultaneous  decomposition  and  oxidation. 
The  second  section  discusses  the  dissociation  of 
diatomic  molecular  systems;  a  vibrational  'Tadder- 
climbing”  model  of  molecular  dissociation,  which 
assumes  that  the  probability  of  vibrational  excitation 
upon  molecular  collision  could  be  described  by  near- 
adiabatic  distorted  wave  treatment  was  investigated. 
Transition  matrix  el.''ments  lor  tne  Morse  oscillator 
were  used  and  an  exponentially  repulsive  intermolecu- 
lar  potential  was  adopted.  It  was  assumed  that  the 
range  of  the  repulsive  potential  could  be  approximate  - 
ly  related  to  the  range  of  the  Morse  intramolecular 
potential.  This  approximation  yielded  a  collisional 
selection  rule  in  which  only  single  vibrational  quantum 
transitions  were  allowed,  yet  the  effect  of  anharmoni- 
city  was  retained  in  the  matrix  elements.  The  cas¬ 
caded  kinetic  equations  for  molecular  dissociation  in 
the  presence  of  an  inert  diluent  were  formulated  and 
solved.  In  the  normal  dissociation  temperature  range, 
a  quasi-steady  state  was  quickly  attained.  An  analyti¬ 
cal  expression  for  tne  quasi-steady  state  dissociation 
rate  was  obtained  and  compared  with  shock  tube  ex¬ 
perimental  results.. 
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Princeton  U.  Dept,  of  Aerospace  and  Mechanical 
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EXPERIMENTS  ON  ANNEALED  ALUMINUM,  by 
M.  J.  Kenig.  [1965]  [175]p.  incl.  illus.  diagrs. 
tables,  refs.  (Rept.  no.  737)  (AFOSR-65-0983) 

(AF  49(638)1306)  AD  618088  Unclassified 

This  investigation  is  a  study  of  the  quasi-static 
stress-strain  relation  for  the  case  of  biaxial  stress 
in  annealed  commercially  pure  aluminum,  and  its 
implications  with  respect  to  the  speed  of  propagation 
of  disturbances  caused  by  incremental  stresses. 
Tubes  of  1100  aluminum  are  subjected  to  combined 
tension  and  tor  non  loads  applied  by  means  of  a  very 
slow  loading  technique.  It  is  concluded  that  an¬ 
nealed  1100  aluminum  is  a  mechanically  unstable 
material  and  that  current  theory  of  plasticity  cannot 
possibly  apply  to  mechanically  unstable  materials. 
Shock  wave  theory,,  as  developed  in  this  dissertation, 
can  be  generally  applied  to  mechamcallv  unstable 
materials  prestressed  into  the  plastic  region  to  pre¬ 
dict  tne  speed  of  propagation  of  the  leading  edge  of 
disturbances  caused  by  incremental  stress. 
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Princeton  U.  Dept,  of  Aerospace  and  Mechanical 
Sciences,  N.  Y., 

THERMOELASTICITY  WHEN  THE  MATERIAL 
COUPLJiG  PARAMETER  EQUALS  UNITY,  by  O.  W. 
OUlon,  Jr.  [1965]  [5]p.  incl.  diagrs.  (AFOSR-6S- 
2480)  (AF  49(638)1306)  AD  628258 

Unclassified 

Also  wibllshed  in  Jour.  Appl.  Mech. ,  pp.  378-382, 
June  i96S. 

Presented  at  Applied  Mechanics/ Fluide  Coni. , 
Washington,  D.  C.,  June  7-9,  1965. 

Analytical  solutions  of  3  problems  in  coupled  thermo- 
elasticity  are  presentc^i  lor  the  case  when  the  ma¬ 
terial  coupling  parameter  c-'^uals  unity.  The  problems 
considered  are:  (a)  Danilovskaya's  problem  of  a  step 
function  in  temperature  at  the  surface;  (b)  a  step 
function  in  surface  strain;  and  (c)  constant  velocity 
Impact,  Solutions  are  presented  for  the  case  of  thin 
bars  (one-dlmenslonal  stress)  anc  are  obtained  by 
the  La  Place-transform  technique.  There  is  great 
simplification  in  the  equations  when  the  material 
coupling  parameter  equals  unity  which  permits  the 
str^ghtforward  inversion  of  the  transformed  sol  .- 
tlons  from  the  corresponding  uncoupled  solutions. 
(Contractor's  abstract) 


2417 

Princeton  U.  Dept,  of  Aerospace  and  Mechanical 
Sciences,  N,  J. 

COMBUSTION  PROCESSES  IN  UQUID  PROPELLANT 
ROCKET  MOTORS,  by  I.  Classman.  Final  rept. 

Sept.  1,  1962-Aug.  31,  1963.  Dec.  22,  1965. 

[81).  incl.  refs.  (AFOSR-65-2933)  (AF  AFOSR-63- 
111)  AD  627712  Unclassified 

Princeton  University  has  been  engaged  in  a  long 
range  program  on  combustion  processes  in  liquid 
propellant  rocket  motors.  Aspects  of  this  program 
are  still  continuing.  IXiring  the  period  if  September 
1,  1962  to  August  1963,  the  work  was  supported  by 
Mt  Force  Office  of  Scientific  Research  Grant  111-63. 
The  detailed  technical  accomplishments  have  been 
published  lii  the  open  literature  as  listed  in  the  sec¬ 
tion  on  publications.  The  report  reviews  the  history, 
results,  and  publications  of  the  research  program  up 
to  August  31. 


2418 

Princeton  U.  Dept,  of  Aerospace  and  Mechanical 
Sciences,  N.  J. 

SOUD  PROPELLANT  COMBUSTION  INSTABIUTY:- 
OSCILLATORY  BURNING  OF  SOUD  ROCKET  PRO¬ 
PELLANTS  (U),  by  R.  H.  W.  Warsche  and  M. 
Summerfield.  June  1,  1963-Sept.  30,  1964.  Aug. 
1965,  [308]p.  incl.  diagrs.  Ulus,  tables,  refs. 

(AMS  rept.  no.  751)  (AFOSR-66-0937)(^ponsorcd 


jointly  by  Advanced  Research  Projects  Agency  and 
Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-63-448)  Unclassified 

Tliis  research  was  concerned  with  the  problem  of 
combustion  instability  in  solid  propellant  rocket 
motors  and,  in  particular,  the  nature  of  the  dynamic 
coupling  between  the  oscillating  pressure  and  the 
combustion  process  at  the  propellant  surface.  A 
T-tube  rocket  motor  was  used  to  generate  a  nign 
amplitude  pressure  oscillation,  in  the  range  from  75 
to  1600  cycles/second  and  250  to  1150  psi  mean  pres¬ 
sure.  Various  test  specimens  of  ammonium  perchlo¬ 
rate  comjiosite  propellants  were  exposed  to  this  os¬ 
cillating  pressure  field  in  a  combustion  chamber 
connected  to  the  '1 -motor.  Through  windows  in  the 
chamber,  observations  of  flame  gas  temperature 
ere  made  by  measuring  the  luminous  radiation  with 
a  photocell  receiver,  and  spatial  gas  temperature 
variations  (entropy  waves)  were  investigated  by  high 
speed  photography.  It  was  found  that,  for  all  the 
Afferent  propellants,  In  the  entire  range  of  frequency 
and  pressure  noted  above,  the  flame  temperature  re¬ 
sponded  isentropically  to  toe  oscillating  pressure,  and 
no  entropy  waves  were  seen  in  the  combustion  gas 
stream.  This  is  completely  contrary  to  theoretical 
expectations  and  it  obviously  means  that  the  physical 
nature  of  the  pressure-flame  interaction  is  not  well 
understood.  Because  of  the  importance  of  this 
Interaction,  further  experiments  with  a  different  ap¬ 
proach  are  proposed. 


2419 

Princeton  U.  (Dept,  of  Astronomy]  N.  J. 

THERMAL  INSTABIUTY  IN  NON- DEGENERATE 
STARS,  by  M.  Sci.warzschild  and  R.  Harm.  [1965] 
[13]p.  incl.  diagrs.  table.  (AFOSR-66-0381) 

(AF  49(638)1555)  AD  630098  Unclassified 

Also  publishe  1  in  Astrophys.  Jour.,  v.  142:855-867, 
Oct.  1,  1965. 

In  the  numerical  investigation  of  the  evolution  of  a 
star  of  1  solar  mass  through  the  phases  in  which  it 
contains  a  helium-burning  shell  as  well  as  a  nydrogen- 
burnlng  shell,  an  unexpected  type  of  thermal  insta¬ 
bility  has  been  encountered.  This  instability  is  some¬ 
what  reminiscent  of  the  helium  flash  even  though  de¬ 
generacy  plays  no  role  in  the  models  considered. 

The  existence  of  the  instability  has  been  made  reason¬ 
ably  certain  both  by  a  physical  analysis  and  by  a  di¬ 
rect  mathematical  derivation.  The  new  instability 
appears  to  have  the  character  of  a  thermal  runaway 
in  a  non-degenerate  sliell  containing  a  highly  tem¬ 
perature-sensitive  nuclear-energy  source.  Such  a 
shell  will  be  unstable  only  if  it  is  sufficiently  thin  not 
jO  affect  the  over-all  hydrostatic  structure  of  the 
star  noticeably.  Under  this  condition  the  pressure 
within  the  shell  cannot  greatly  increase  during  the 
tnermal  runaway,  and  hence  cooling  by  an  adiatiatic 
expansion  cannot  stabilize  the  shell.  Some  specula¬ 
tions  are  presented  regarding  whether  this  instability 
could  have  substantial  consequences  (or  a  star's  evo¬ 
lution.  (Contractor's  abstract) 
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2420 

(Princeton  U.  Dept,  of  Astronomy,  N.  J.  ] 

[NUMERICAL  RESEARCH  ON  STELLAR  EVALUA¬ 
TION],  by  R.  Harm  and  M.  Schwarzschild.  Final 
rcpt.  Feb.  12,  1965,  2p.  (AFO6R-6S-05V5) 

(AF  AFOSR-63-I52)  Unclassified 

The  question  whether  the  helium  flash  causes  mixing 
of  hydrogen  into  the  helium  core  is  examined  by  com¬ 
puting  detailed  model  sequences  fur  3  stars  different 
in  mass  and  composition.  These  sequences,  derived 
by  the  Henyey  method,  cover  the  entire  helium-flash 
phases.  Ihe  numerical  results  indicate  that  the  con¬ 
vective  core,  though  greatly  extended  during  the  later 
cooling  phases  after  the  heUum  flash,  misses  reach¬ 
ing  the  hydrogen-rich  layers,  but  only  by  a  very  nar¬ 
row  margin.  In  v>ew  of  the  narrowness  of  this  mar¬ 
gin  and  because  of  the  fact  that  a  number  of  physical 
complications  have  not  yet  been  taken  into  account  in 
these  computations,  the  question  still  cannot  be 
answered  regarding  mixing  caused  by  the  helium 
Hash.  The  main  result  of  the  entire  investigation  is 
that  for  the  type  of  star  considered  the  helium  flash 
is  a  very  sudden  but  nevertheless  apparently  harm¬ 
less  transition  from  the  hydrogen  burning  phase 
the  subsequent  phase  in  which  both  helium  and  hydro¬ 
gen  burn  simultaneously. 


2421 

Princeton  U.  Dept,  of  Biology,  N.  J. 

BIOLOGICAL  CLOCKS,  by  C.  S.  Pittendrigh..  (1965] 
|16]p.  incl.  diagr..  [AF  AFOSR-63-340) 

Unclassified 

Published  in  Science  in  the  Sixties:  Tenth  Anniversary 
AFOSR  Scientific  Seminar,  Cloudcroft,  N.  M. 

(June  14-25,  1965),  ed.  by  D.  L.  Arm.  Albuquerque, 
New  Mexico  U.  Office  of  Publications,  1965,  96-111., 

The  nature  of  biological  periodicity  has  been  of  inter¬ 
est  to  scientists  as  early  as  1729  when  De  Mairan 
noted  that  periodic  movements  of  certain  plants  per¬ 
sisted  even  in  a  periodic  environment.  Some  of  the 
more  recent  discoveries  and  experimental  results 
concerned  witc  circadian  oscillations  are  presented. 

The  behavior  of  certain  organisms  to  a  fixed  stimulus 
is  markedly  different  at  different  circadian  phases. 

The  precision  and  temperature  compensation  of  the 
rhythmic ity  are  among  its  most  striking  features. 

The  rhythmicity  is,  moreover,:  innate  to  the  organ¬ 
ism.  A  significant  result  has  been  the  demonstration 
that  De  Mairan's  rhythms  do  not  depend  on  the  greater- 
complexity  of  multicellular  organization.  Many  at¬ 
tempts  to  manipulate  circadi.  n  rhythmicity  chemical¬ 
ly  have  been  singularly  unsuccessful.  The  only  un¬ 
equivocal  demonstrations  of  manipulation  of  the  clock 
concern  either  the  phase  period  or  a  steady-state 
rhythm.  It  is  noted  that  light  cycles  are  universally 
effective  in  entraining  circadian  oscillations  and  os¬ 
cillations  and  observations  have  shown  that  the  light 
is  transduced  by  the  eye..  Time-compensated  sun 
orientation  has  lieen  discovered  in  a  re  markedly  di¬ 
verse  array  of  metozoa:  this  does  not  account  however,. 


for  the  initial  evolution  of  circadian  oscillations  -  it 
has  exploited  already  existing  rhythmicity.  Tne  pri¬ 
mary  fonctional  sigi^icance  of  the  oscillations  and 
the  importance  of  new  experimental  work  in  this  field 
are  discussed. 


2422 

Princeton  U.  Dept,  of  Chemistry,  N.  J. 

SOLVENT  EFFECTS  ON  THE  INFRARED  FRE¬ 
QUENCY  OF  INORGANIC  CARBONYL  AND  NITROSYL 
BANDS,  by  W.  D.  Horrocks,  and  R.  H.  Mann.  [1965] 
(10]p.  incl.  diagrs.  tables,  refs.  (AFOSR-65-OM9) 

(AF  AFOSR-63-242)  AD  615669  UnclassUied 

Also  published  in  Spectrocnim.  Acta,  v..  21:399-408, 

155^ 

The  infrared  spectra  of  a  number  of  transition  metal 
carbonyl  and  nitrosyl  compounds  have  been  recorded 
in  a  series  of  solvents.  The  behavior  of  the  various 
bands  is  discussed  in  terms  of  the  relative  frequency 
shift  plots  of  Bellamy  and  co-workers.  The  matpii- 
tude  of  the  frequency  shifts  is  correlated  with  tne  rel¬ 
ative  electron  density  around  the  metal  atom  in  a 
series  of  compounds  in  which  the  ligands  are  varied. 
Solvent  effects  on  N— O  and  C— O  vibrators  appear  to 
be  fairly  similar  in  character  with  the  N— O  band 
shift  greater  in  magnitude.  Itiis  is  discussed  in  terms 
of  dative  metal-ligand  v-bonding  in  these  complexes. 

It  is  found  that  in  molecules  with  more  than  one 
C— 0  band,  the  frequency  shifts  of  these  bands  cor¬ 
relate  fairlv  well  among  tnemselves  but  do  not  corre¬ 
late  w'th  those  of  complexes  having  only  one  C— O 
band.  The  bridging  carbonyl  band  in  C02(CO)2  has  a 
solvent  shift  benavior  very  similar  to  organic  ketones. 
In  certain  solvents,  however,  there  is  evidence  for 
the  formation  of  the  Co(CO)i|  anion.  (Contractor's 
abstract) 


2423 

Princeton  U..  [Dept,  of  Mathematics]  N.  J. 

INTRINSIC  ANALYTIC  CONTINUATION  AND  ENVE¬ 
LOPES  OF  HOLOMORPHY,  byS.  Bochner.  [1965] 
[4]p.  [AF  49(638)578]  Unclassified 

Published  in  Proc.  Nat'l.  Acad.  Scl. ,  v.  53:  904- 
9<)1,  May  1965. 

A  system  T  =  I'S;!'*  1  is  introduced  In  which  S  is  called 
a  b^e  space;  it  is  a  connected  real-analytic  manifold 
of  a  fixed  dimension  n:  and  [f  “  )  Is  a  family  of  analyt¬ 
ical  functions  on  ?  and  "Is  an  enumeratlve  index 
whicn  transverses  an  arbitrary  but  fixed  index  set  A  . 
By  means  of  “Zorn's  lemma”  it  was  concluded  that 
any  such  system  has  at  least  one  continuation  which 
is  maximal  in  partial  ordering.  A  second  conclusion 
drawn  was  a  one -one  holomorphic  man  of  the  domain 
D  into  anotlier  domain  of  Cn,  also  maps  the  corre¬ 
sponding  envelopes  of  holomorphy,.  even  If  the  latter 
arc  many-sneeled.  This  conclusion  rests  on  the  prop¬ 
osition  that  if  a  domain  D  of  Cn,  the  function  becomes 
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a  natural  completion  when  S  =  D  ancltf*}  consisted  oi 
all  one-component  holomorphic  functions,  scalars 
or  densities. 


2424 

Princeton  U.  [Dept,  of  Psychology]  N.  J. 

VISUAL  VELOaTY  DISCRIMINATION:  EFFECTS 
OF  "BLANKING"  THE  STIMULUS,  by  F.  J. 

Mandriota.  [1965]  [2]p.  incl.  diagr.  (AFOSR-65- 
1306)  (AF  49(638)381)  AD  621190  UnclassUied 

Also  published  in  Psycnon.  Sci. ,  v.  2:  159-160, 

1965;  - 

Weber  ratios  were  obtained  lor  visual  velocity  dis¬ 
crimination  under  2  stimulus  conditions  wnich  differed 
only  with  regard  to  tne  presence  of  visible  continuous 
motion.  Discrimination  of  velocity  under  normal 
conditions  was  compared  with  discrimination  under 
blanked  conditions.  In  the  latter,  the  subjects  saw 
only  the  Initial  and  final  positions  of  a  target  sepa¬ 
rated  in  time  by  intervals  comparable  to  the  duration 
of  the  motions  seen  under  the  former  condition.  Dif¬ 
ference  thresholds  for  blanked  motion  are  approxi¬ 
mately  double  those  for  continuous  motion  over  a  wide 
range  of  velocities.  (Contractor's  abstract) 


2425 

Princeton  U.  [Dept,  of  Psychology]  N.  J. 

ABSOLUTE  AND  DIFFERENTIAL  CUING  OF  SUC¬ 
CESSIVE  REVERSALS,  by  M.  Goldstein  and  B.  G. 
Galef,  Jr.  [1965]  [8]p.  incl.  dlagrs.  tables. 
(AFOSR-65-2660)  (AF  AFOSR-62-197)  AD  629146 

Unclassified 

Also  published  in  Perceptual  and  Motor  Skills,  v.  21: 
159-166,  1965. 

Successive  reversals  for  a  single  pair  of  stimulus 
alternatives  were  signalled  by  means  of  a  'differential* 
cuing  method  for  1  of  2  'absolute'  curing  methods, 
under  differential  cuing,  there  were  2  extra  stimuli 
tnat  corresponded  to  reversal  and  nonreversal,  re¬ 
spectively.  Under  absolute  cuing,  there  was  only  1 
extra  stimulus,  but  its  cuing  absence  served  as  1 
signal  and  its  presence  served  as  another..  Both 
possible  ways  of  pairing  presence  vs  absence  with 
reversal  vs  nonreversal  w(  re  studied.  There  were  30 
human  Ss  divided  equally  among  the  3  methods.  Dif¬ 
ferential  cuing  was  the  most  difficult  method.  Abso¬ 
lute  cuing  was  least  difficult  when  presence  of  the 
extra  stimulus  was  coupled  with  reversal  and  absence 
of  the  extra  stimulus  with  nonreversal.  (Contractor's 
abstract) 


2426 

Princeton  U.,  (Dept.,  of  Psychology]  N.  J. 

CONTINGENT  DISCRIMINATION  IN  HUMANS,  by  M. 
Goldstein  and  R.  J..  Weber.  [1965]  (6]p.  incl.  diagr.. 
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table.  (AFOSR-65-2662)  (AF  AFOSR-62-197) 

AD  629144  Unclassified 


Also  publisned  in  Perceptual  and  Motor  Skills,  v. 
171-176,  1965. 


21: 


Six  groups  of  10  numan  Ss,  14-  to  18-yr-old,  per¬ 
formed  4-displa;  contingent  discrimination  tasks  in 
which  reinforcement  was  governed  by  1  of  2  possible 
extra  stimuli  added  to  otnerwise  conventional  dis¬ 
crimination  displays.  Each  extra  stimuli  was  re¬ 
lated  either  to  the  identity  or  the  position  of  the  cor¬ 
rect  choice.  Few  errors  occurred  wnen  identity  of 
corrent  choice  was  relevant,  but  many  more  errors 
and  some  failures  to  reach  criterion  occurred  wnen 
position  of  correct  choice  was  relevant  for  some  or 
all  of  tne  displays.  (Contractor's  abstract) 


2427 

Princeton  U.  [Dept,  of  Psychology]  N.  J. 

COMPLEX  DISCRIMINATION  WITH  TWO  STAGES  OF 
SOLUTION,  by  M.  Goldstein  and  W.  B.  Turpin. 

[1965]  [6]p.  incl.  diagrs.  tables.  (AFOSR-65-2663) 
(AF  AFOSR-65-965)  AO  629829  Unclassified 

Also  published  in  Perceptual  and  Motor  Skills,  v.  21:; 
491-496,  Oct.  1965. 

A  4-display  contingent  identity  discrimination  design 
was  combined  with  a  4-display  contingent  position  dis¬ 
crimination  design  to  produce  a  merged  task  wnose  8 
displays  appeared  repeatedly  over  a  sequence  of 
trials.  Human  Ss  solved  the  contingent  identity  por¬ 
tion  of  tne  task  first  in  nearly  all  cases  and  main¬ 
tained  a  nigh  level  of  accuracy  on  the  solved  portion 
while  coping  with  the  remainder.  Experimental  vari¬ 
ations  related  to  the  visual  distinctiveness  of  the  2 
portions  proved  unimportant.  (Contractor's  abstract) 


2428 

Princeton  U.  [Dept,  of  Psychology]  N.  J. 

LEARNING  SET  WITH  INTRA-PROBLEM  STIMULUS 
VARIATION,  by  M.  Goldstein  and  R.  J.  Weber. 

K[7]p.  Incl.  diagrs  tables.  (AFOSR-66-1164) 
F06R-65-965)  AD  640940  Unclassified 


Also  published  in  Perceptual  and  Motor  Skills,  v. 
799-805,,  1965, 


21:: 


Thirty-six  discrimination  problems  of  a  new  type 
were  presented  to  teenage  human  Ss.  Each  problem 
contained  four  trials,  and  each  trial  involved  a  choice 
between  a  constant  and  varied  stimulus.  The  constant 
stimulus  appeared  on  all  trials  within  a  problem.  The 
varied  stimulus  was  diiferent  on  every  trial.  There 
were  6-experimental  groups,  representing  orthogonal 
combination  of  a  3-treatment  reinforcement  variable 
and  a  2-treatment  response  vs  non-response  variable. 
The  reinforcement  variable  involved  the  following 
treatments,  listed  In  ascending  order  of  difficulty; 
constant  stimulus  correct  on  all  problems,  varied 
stimulus  correct  on  all  problems,  constant  and  varied 
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stimuli  correct  alternatel)'  over  problems.  The  re¬ 
sponse  vs  n  inresponse  variable  was  applied  only  to 
iVial  1,  and  its  effect.*’  were  evaluated  on  later  trials, 
which  showed  that  the  nonresponse  treatment  was 
more  difficult. 


11965]  ]6]p.  incl.  diagrs.  (AFOSR-6S-1063) 

(AF  49(638)1333]  AD  620639  UnclassUied 

Also  publtslied In  Phys.  Rev.,  v.  137:  B1597-B1602, 
Mar.  22;  1945. 


2429 

Princeton  U.  Palmer  Physical  Lab. ,  N.  J. 

IMPLICATIONS  OF  SU(6)  SYMMETRY  FOR  TOTAL 
CROSS  SECTIONS,  by  K.  Joh.n.son  and  S.  B.  Treiman. 
[1965]  [3 ]p.  incl.  refs.  (AFOSR-65-0838)  (.*.F  49(638) 
1333)  AD  616047  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.,  14.  189-191, 
Feb.  8,  1965. 

It  IS  of  value  to  apply  SU(6)  notions  to  questions  involv¬ 
ing  scattering  reactions  among  particles,  which  en¬ 
tails  coming  to  grips  with  tne  meaning  of  SU(6)  in  a 
relativistic  context.  The  forward  elastic  scattering 
of  pseudoscalar  mesons  on  baryons  is  considered. 

The  implication  is  explored  of  assigning  to  the  full 
meson  fields  the  definite  SU(6)  transformation  proper¬ 
ties  of  the  meson  states  themselves.  Because  of  the 
mass  difference  between  K  and  v  mesons,  attention  is 
restricted  to  the  high  energy  region. 


2430 

Princeton  U.  Palmer  Physical  Lab. ,  N.  J. 

SELF-CONSISTENT.  NONDEGENERATE  MULTI- 
PLETS,  by  L.  F.  Cook  and  J,  E.  Paton.  [1965] 
[14]p.  Incl.  diagrs.  (AFOSR-63-1061)  (AF  49(630) 
1333)  AO  619626  Unclassified 


For  a  certain  wlo  class  of  kernels  involving  tri- 
Unear  coupling  of  s  'Uar  particles,  the  absorptive 
part  of  the  Bethe-Saipeter  amplitude  for  forward  scat¬ 
tering  is  bounded  from  above  and  below.  The  bounds 
are  expressed  in  the  form  Djii'l  <A(S)  <B2Sir2,  where 
S  is  the  scattering  energy  and  and  Bj  are  positive 
constants.  Expressions  for  the  eiqionents  of  and  oj 
ai-e  given  as  functions  of  the  coupling  constant  g.  For 
the  straight-ladder  model,  -q  and  92  coincide  for  all 
values  of  g,  the  common  expression  agreeing  with  an 
exact  result  of  NakanlshL  For  the  more  complicated 
models,  and  9  2  do  not  in  general  coincide.  How¬ 
ever,  in  the  strong  coupling  limit  g  • ,  it  is  tound 
that  >2Ai  •*  If  moreover,  the  common  asymptotic 
behavior  aj,  2  g-*  M  is  the  same  for  all  the 

models,  IncludingTfe  straight-ladder  model, 
(Contractor's  abstract) 


2432 

Princeton  U.  Palmer  Physical  Lab. ,  N.  J. 

FLUCTUATIONS  WITH  TIME  OF  SCATTERED  PAR¬ 
TICLE  INTENSITIES,  by  M.  L.  Goldberger  and 
K.  M.  Watson.  [1965]  [14]p.  incl.  diagrs.  refs. 
(AFOSR-65-1064)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  49(638)1333] 
and  Atomic  Energy  Commission)  AO  620640 

Unclassified 

Also  published  In  Phys.  Rev. ,  v.  137:  B1396-BI409, 
Mar.,  8,  I96S. 


Also  published  in  Phys.  Rev,,  v.,  137:  B1267-B1280, 
Mar.  8,  1965". 

The  restrictions  of  self-consistency  are  Investigated 
for  2  sets  of  Interacting  particles,  vector  and  scalar 
or  pseudoscalar,  with  unequal  masses.  Self-con¬ 
sistency  is  studied  within  a  field-theoretic  framework 
and  within  a  bootstrap  framework.  It  Is  assumed  that 
solutions  exist  when  the  particles  of  a  given  set  have 
equal  masses  and  the  coupling  constants  are  propor¬ 
tional  to  the  structure  constants  of  SU3.  The  unequal- 
mass  case  is  studied  by  perturbing  the  equal-mass 
solutions  and  retaining  only  first-order  terms  in  the 
mass  and  coupling-constant  shifts.  It  is  found  that 
fully  self-consistent  solutions  do  not  exist  In  either 
case,  but  it  is  seen  how  such  solutions  can  come  about 
in  the  field-theoretic  case.  In  the  bootstrap  analysis 
it  is  very  difficult  to  understand  how  self-consistent 
solutions  develop  unless  hidden  identities  are  satisfied. 
(Contractor's  abstract) 


2431 

Princeton  U.,  Palmer  Physical  Lab. ,  N.  J. 

BOUNDS  FOR  A  CLASS  OF  BETHE-SALPETER 
AMPLITUDES,  by  G.  Tiktopoulos  andS.  S.  Treiman. 


The  fluctuations  in  counting  rate  of  a  particle  detector 
are  studied.  These  may  be  used  to  study  the  coher¬ 
ence  properties  of  the  beam.  For  the  case  of  electro¬ 
magnetic  radiation  they  may  be  used  to  study  spectral 
line  shapes.  The  Fluctuations  in  intensity  of  scat¬ 
tered  particles  provide  a  means  of  studying  fluctua¬ 
tion  phenomena  in  the  target.  (Contractor's  abstract) 


2433 

Princeton  U.  Palmer  Physical  Lab. ,  N.  J. 

ENERGY  OF  INFINITELY  LONG,  CYUNDRICALl  Y 
SYMMETRIC  SYSTEMS  IN  GENERAL  RELATIVITY, 
by  K.  S.  Thorne.  [1965]  [16]p.  incl.  Ulus,  diagr. 
refs.  {AFOSR-66-0813)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  49(638) 
1333]  and  National  Science  Feundation)  AJ)  639986 

Unclassified 

Also  published  in  Phys.  Rev,,  v.  138:  B2S1'B266, 

Spr.  isrms;' 

A  definition  of  energy  is  proposed  for  systems  in¬ 
variant  under  rotations  about,  and  translations  along, 
a  symmetry  axis.  This  energy  (which  is  called 
"cylindrical  energy"  or  ”C"  energy)  takes  the  form  of 
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M.  covariant  vector  P^,  ikWch  obeys  the  conservation 
Uw  pi,  i  X  O.  C  energy  is  iocalizable  and  locally 
measurable:  The  component  of  pi  along  the  world  line 
ai  an  observer  is  the  C-energy  density  he  measures. 
Near  the  sytamotry  axis  of  a  static  sy'^tem,  where 
strong  gravitational  fields  are  absent,  C-energy  den¬ 
sity  reduces  to  proper  mass  density  To*’.  C  energy 
is  propagated  by  Einsteln-Rosen  gravitational  waves 
and  by  cylindrical  electromagnetic  waves.  In  vacuo 
and  in  the  presence  of  electromagnetic  fields  the  C 
energy  on  a  space-like  hyper-surface  is  minimized 
when  the  system  is  static;  and  the  differences  be¬ 
tween  the  "potential”  part  and  the  "kinetic"  part  is 
a  Lagrangian  for  the  Einstein- Maxwell  field  equations. 
C  energy  can  be  a  powerful  tool  in  th"  analysis  of 
Unite  as  well  as  infinite  cyllndrically  symmetric  sys¬ 
tems.  Here  it  is  used  to  elucidate  the  nature  of 
Elnstein-Rosen  gravitational  radiation,  and  to  suggest 
and  support  the  conjecture  of  flux  resistance  to  gravi¬ 
tational  collapse:  In  any  conflguraUon  of  electromag¬ 
netic  fields  collapsing  toward  a  singularity,  each 
electric  and  magneUc-field  Une  is  either  entirely 
ejected  from  the  collapsing  region  or  entirely  swal¬ 
lowed  by  it  as  collapse  proceeds;  there  can  be  no  flux 
tlucadlng  a  collapsed  region.  (Contractor's  abstract) 


2434 

Princeton  U.  Palmer  Physical  Lab. ,  N.  J. 

NOTE  ON  POSITRONIUM,  by  G.  TUdopoulos  [1965] 
[S]p.  Incl.  refs.  (AFOSR-66-082S)  (AF  49(638)1333) 
AD  639983  Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.  6:  573-577, 
Apr.  WsT - 

By  means  of  an  inequaUty  providing  an  upper  bound 
for  the  norm  of  integral  operators,  it  is  shown  that 
the  Bethe-Salpeter  equation  for  bound  states  of  the 
electron-poslUon  system  (In  the  ladder  approximation) 
admits  solutions  associated  with  a  discrete  spectrum 
of  binding  energies.  It  is  found  that  in  the  weak  coup- 
Ung  Umit  the  spectrum  approaches  asymptotically  the 
Coulomb  spectrum.  (Contractor's  abstract) 


2435 

Princeton  U.  Palmer  Physical  Lab. ,  N.  J. 

INELASTIC  N/D  PROBLEMS  AND  CASTILLEJO- 
DAUTZ-DYSON  CUTF,  by  J.  B.  Hartle  and  C.  E. 
Jones.  [1965]  [3]p.  incl.  diagrs.  (AFO6R-66-0827) 
(AF  49(638)1333)  AD  639985  Uncla  isUied 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  14:  8C*-803, 

sKy  re,  is«5.  ■■ 

Calculations  Indicate  that  the  Frye-Warnock  equations 
and  the  Froissart  and  Ball- Frazer  methods  all  give 
the  same  result  as  many-channel  N/D.  It  is  also  es¬ 
tablished  that  the  Frye-Warnock  equaUons  are  correct 
at  high  angular-momentum  variable  (1),  from  there 
the  research  went  to  include  solutions  to  lower  values 
of  1.  Cuts  art  Introduced  in  the  D  function.  These 
cuts  emerge  gradually  from  the  inelastic  cuts  as  1 


is  decreased.  These  Castillejo-Dalitz-Dyson  (CDD) 
cuts  are  an  inelastic  phenomenon.  This  report  illus- 
U'ates  the  origin  cl  such  cuts. 


2436 

Princeton  U.  Plamer  Physical  Lab. ,  N.  J. 

CLUSTER  PROPERTIES  OF  MULTIPARTICLE  SYS¬ 
TEMS,  by  W.  Hunzlker.  [1965]  [5]p.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  49(638)1333]  and  Swiss  National  Fund) 

Unclassified 

Published  in  Jour.  Math.  Phys. ,  v.  6:  6-10,  Jan. 

1555: 

A  system  of  N  particles  in  nonrelat'vistic  quantum 
mechanica  is  investigated.  The  particles  interact 
via  two-  or  many-body  potentials,  for  which  a  suf¬ 
ficient  condition  is  that  they  be  square  integrable  in 
the  relative  coordinates  of  the  interacting  particles. 
Cluster  properties  are  derived  for  the  time  transla¬ 
tion  operator,  for  the  wave  operators,  for  the  transi¬ 
tion  probabilities,  and  for  the  S  operator,  (Con 
tractor's  abstract) 


2437 

Princeton  U.  Palmer  Physical  Lab. ,  N.  J. 

HIGH-ENERGY  LARGE-ANGLE  SCATTERING  BY 
SINGULAR  POTENTIALS,  by  G.  Tiktopoulos.  [1965] 
[9]p.  incl,  diagrs.  refs.  [AF  49(638)1333] 

Unclassified 

Published  m  Phys.  Rev,,  v.  138:  B1550-B1558, 

June  21,  1965. 

An  attempt,  based  on  potential  scattering,  to  under¬ 
stand  the  recent  experimental  results  on  high-energy 
large-angle  proton-proton  scattering  is  presented. 
Potentials  of  the  form  g  e'*^  vn,  representing  strong 
absorption  (■>  >  A  >  0;  n  i  2)  at  short  distances  r  (g  ’  0 
may  depend  on  the  energy),  ar**  studied  in  order  to 
obtain  the  asymptotic  form  of  the  associated  scatter¬ 
ing  amplitude  at  high  energies  and  fixed  (nonforward) 
angle.  This  form  is  found  to  display  the  rapid  (ex¬ 
perimental)  decrease  of  the  (elastic)  differential  cross 
section  with  Increasing  scattering  angle  which  is 
typical  of  the  p-p  experiments,  (Contractor's  abstract) 


2438 

Princeton  'I.  [Palmer  Physical  Lab.  ]  N.  J. 

HYDROSTATICS  AND  STABIUTY  OF  STARS  IN 
GENERAL  RELATIVITY,  FROM  AN  ENERGY  POINT 
OF  VIEW  (Abstract),  by  K.  S.  Thorne  and  J.  A. 
Wheeler..  [1965]  [l]p.  [AF  49(638)1333] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 
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Energy  concepts  are  applied  to  the  study  of  the  struC' 
tore  and  stahility  of  si^erically  symmetric  equilibrium 
configurations  of  perfect  fluid,  it  is  shown  thia,  a 
amongst  all  momentarily  static  configurations  of  per* 
feet  fluid  containing  a  fixed  number  of  baryons,  those 
configurations  that  extremize  the  mass  as  observed 
from  outside  are  the  configurations  of  hydrostatic 
equilibrium.  Moreover,  if  an  equilibrium  configura¬ 
tion  IS  radially  perturbed,  the  (second-order)  change 
in  the  mass  can  be  divided  into  a  kinetic  part  K  plus  a 
potential  part  P,  whose  difference  is  a  Lagrangian 
for  the  equation  governing  radial  motion.  The  equilib¬ 
rium  configuration  is  stable  if  and  only  if  P  is  positive 
definite.  The  relation  between  this  stability  criterion 
and  that  of  Chraiidrasekhar  is  exhibited. 


2439 

Princeton  U.,  Palmer  Physical  Lab. ,  N.  J. 

INELASTIC  RESONANCES  AND  CASTILLEJO- 
DAUTZ-DYSON  SINGULARITIES,  by  J.  B.  Hartle 
and  C.  E.  Junes.  [19b5]  [S]p.  incl.  refs.  [AF  49(638) 
1333]  Unclassified 

Published  in  Phys.  Rev.,  v.  140:  B90-B94,  Oct.  11, 
- 

By  considering  many  coupled  2-body-channel  scatter¬ 
ing  amplitudes  that  possess  a  unique  continuation  in 
the  angular-momentum  variable  1,  we  show:  (1)  that 
several  methods  of  obtaining  the  single-channel  N/D 
sululion  for  the  elastic  amplitude  with  an  inelasticity 
factor  agree  with  the  corresponding  many-cnannel 
matrix  N/0  solution  at  high  1;  (2)  that  in  order  to  pre¬ 
serve  agreement  when  continuing  to  low  angular  mo¬ 
mentum  one  must  generally  introduce  Castillejo- 
Dalitz-Dyson  (CDD)  cuts  or  poles  into  the  single¬ 
channel  0  function.  (3)  that  the  integral  equations  for 
N/D  may  be  continued  in  1,  automatically  yielding  the 
CDD  cuts  mentioned  above.  Finally,  we  introduce  a 
distinction  lietween  elastic  and  inelastic  resonance 
poles  based  on  continuation  in  1  and  show  that  the 
latter  will  not  appear  in  calculations  that  fail  to  in¬ 
clude  the  requisite  CDD  singularities.  (Contractor's 
abstract) 


2440 

Princeton  U.  [Palmer  Physical  Lab.  j  N.  J., 

SOME  PHYSICAL  CONSIDERATIONS  OF  THE  HYDRO- 
DYNAMIC  STABILITY  OF  PARALLEL  TWO- PHASE 
FLOW  (Abstract),  by  J,  T.  C,  Liu.  [1965]  [Ijp. 

[AF  49(638)1333]  Unclassified 

Presented  at  meeting  of  the  Amer,  Phys.  Soo. , 
Washington,  D.  C. Apr.  26-29,  1965. 

Published  in  Bull.  Amer,  Phys.  Soc  ,  Ser.  B,  v.  10: 
53?,  Apr.Te,  1965. 

The  change  in  over-all  (fluid  ^  particle)  disturbance 
idi'etif  energy  is  due  to  tne  balance  between  energy 
conversion  from  the  n  ean  flow  to  tnt  disturbance  by 
lluid  and  particle  Reynolds  snear  stresses  (t.t  p, 


respectively)  and  fluid  viscous  dissipation  augmented 
by  the  net  worx  done  due  to  particle-fluid  interaction. 
Near  the  wall,  wnere  fluid  viscosity  destabilizes, 
augmented  pb^  shift  of  fluid  velocity  components 
decrease  rj.  but  is  eventually  offset  by  tneir  relative 
magnitude  increase,  Tp  conspires  witn  r  towards  tnat 
of  a  single  heavier  gas  and  (disturbance  frequency) 
x  (particle  relaxation  time)  is  the  rate  controlling 
parameter.  The  information  is  derived  from  relaxa¬ 
tion  of  fluid  disturbance  vurticity  diffusion  process 
from  "frozen"  witii  diffusivit,  of  a  pure  gas  v  -  j/p 
wnen  tne  vorticity  layer  is  too  tnin  to  contain  suffi¬ 
cient  particles  for  interaction  towards  "equilibrium" 
wltn  diffusivity  *  =  u/‘'(P'*Pp)  of  a  neavier  gas,  in  which 
simple  perturbation  of  a  ^jre  gas  cannot  properly  de¬ 
scribe  regardless  now  small  Pp/p  is. 


2441 

Princeton  U.  Palmer  Physical  Lab. N.  J., 

VARIATIONAL  PRINCIPLE  FOR  THE  HYDROSTATIC 
EQUIUBRIUM  OF  A  RELATIVISTIC,  ROTATING 
FLUID,  by  J.  B.  Hartle  and  0.  H.  Snarp.  [1965] 

[3]p.  incl.  refs.  [AF  49(638)1333]  Unclassified 

Published  in  Phys.  Rev.  Ltrs. ,  v.  15:909-911, 

Dec.  13,  1965. 

A  variational  method  was  proposed  to  answer  the 
question:  How  are  the  limits  of  stability  of  cold 
"White"  dwarf  stars  and  neutron  stars  for  non¬ 
rotating  stars,  affected  by  rotation.  Derivations 
and  applications  are  forthcoming. 


2442 

Purdue  U.  Dept.,  of  Chemistry,  Lafayette,  Ind. 

ULTRATRACE  DETERMINATION  OF  METALS  USING 
COORDINATION  CHAIN  REACTIONS,  by  D.  W. 
Maugerum  and  R.  K.  Steinnaus.  [1965]  |7]p.  incl. 
diagrs.  tables,  refs.  (AFOSR-65-0882)  (AF  AFOSR- 
63-134)  AO  617564  Unclassified 

Also  published  in  Anal.  Cnem. ,  v.  37:  222-226, 

Feb.'  19€5^.' 

A  chemical  kinetic  method  Is  proposed  for  tne  detec¬ 
tion  and  delerminalion  of  'iltratrace  quantities  of  metal 
ions.  A  coordination  chain  reaction  system  involving 
the  exchange  of  triethylenetetramine-nlckel  (HI  and 
(ethylencdinttrilo)  ietraacetatocuprate  (II)  Is  uoed. 

This  exchange  proceeds  by  a  chain  mecnauism  where 
tne  chain  centers  are  the  free  ligands,  EDTA  and 
trien.  The  rate  of  the  exchange  reaction  is  followed 
by  its  color  change  and  is  responsive  to  10'9m  con¬ 
centration  changes  of  EDTA.  The  theoretical  limits 
for  metal  determinations  suggest  that  analysis  down 
to  the  10-9m  level  witn  iS'fi  accuracy  should  be  pos¬ 
sible.  EMierlmental  results  are  given  down  to  lO'^M. 
As  little  as  10-10  mole  of  sample  can  iie  analyzed 
with  tiv  theoretical  limit  around  10' *1  mole.  Any 
metal  !on  whlcn  complexes  EDT\  can  be  determined. 
(Coiitractor'.s  abstract) 
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2443 

Purdue  V,  Dept,  of  Chemistry,  Lafa/ette,  Ind. 

REMOTE  UGANO  SUBSTITUENTS  IN  NICKEL  (U) 
COMPLEXES  AFFECTING  THE  RATE  OF  LOSS  OF 
COORIXNATED  WATER,  by  O.  W.  Margerum  and 
R.  K.  Stelnhaus.  [1965]  [2^.  incl.  table,  diagrs. 
(AFOSR-65'2767)  (AF  AFOSR-6S'134)  AD  627936 

Unclassified 

Also  published  In  Jour..  Amer.,  Cnem.  Soc- .  v.  87; 
4643-4644,  1965. 

Substituents  on  p'lsltion  S  of  the  ligand  in  mono(l,  10- 
[9ienanthroUne)  nickel  (U)  complexes  influence  tne 
rate  ol  replacement  at  water  molecules  coordinated 
to  the  nickel.  Reactions  were  studied  with  diethyl 
triamlne  (DIEN)  and  with  nitrllotriacetate  (N  TA)  lead¬ 
ing  to  the  formation  of  mixed  complexes  without  dis¬ 
placement  of  the  1, 10-phenanthroline  or  5-substitutcd 
1, 10-phenanthroUne. 


2444 

Purdue  U.  Dept,  of  Chemistry,  Lafayette,  Ind. 

THE  ACTION  OF  ACIDS  ON  NITRONIC  ESTERS  AND 
NITROPARATON  SALTS.  CONCERNING  THE 
MECHANISMS  OF  THE  NEF  AND  THE  HYOTOXAMIC 
ACID  FORMING  REACTIONS  OF  NlTROPARAFnNS, 
by  N.  Kc 'nblum  and  R.  A.  Brown.  [196o][6Jp.  incl. 
diagrs.  t..bles,  refs.  (AIXISR-ISSO)  (AFAFOSR-65- 
122)  AD  621470  Unclassified 

Also  published  In  Jour.  An.ev.  Chem.  Soc. .  v.  87;- 
1742-1747,  Apr.  20,  1965., 

Nltronic  esters  are  raoidly  decomposed  by  acids.  The 
course  which  the  reaction  follows  Is  strongly  dependent 
on  the  acid  concentration.  Thus,  the  ethyl  nltronic 
ester  of  p-nltrophenylnltromethane  gives  p-nitrobenz- 
aldehyde  in  80%  yield  on  treatment  with  4  N  H2SO4 
while,  in  contrast,  31  N  HySO^  converts  it  into 
p-nltrobenzhydroxamic  acid  In  98%  yield.  The  reaction 
of  nitroparafhn  salts  with  H2SO4  also  exhibits  this  de¬ 
pendence  on  acid  concentration.  The  mechamsms  of 
these  new  nltronic  ester  reactions,  and  of  the  Nef  and 
the  hydroxamic  acid  forming  reactions  of  nltroparaffins, 
are  discussed  in  the  light  of  these  facts.  (Contractor’s 
abstract) 

2445 

Purdue  U.,  [Dept,  of  Electrical  Engineering]  Lafayette, 

Ind. 

A  COMPUTER-SIMULATED  ON-LINE  EXPERIMENT 
IN  LEARNING  CONTROL  SYSTEMS,  by  J.  D.  Hill, 

G.  J.  McMurtry,  and  K.  S.  Fu.  [1965]  (10]p.  Incl. 
diagrs  refs.  (AFOSR-65-0325)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-62-351,  and  National  Science  Foundation) 

AD  6I173O  Unclassified 

Also  publishetl  in  Proc.  Jent  Automatic  Control  Conf. , 
Stanford,  Calif.  (June  1964),  p.  315-325. 


Also  pubiisiied  in  Simulation,  v.  4:  117-126.  Feb. 
- 

The  structure  of  a  learmng  control  system  combines 
digital  memory  and  logic  circuitry  witn  an  adaptive 
system.  Data  obtained  througn  adaptation  is  stored 
(remembered)  and  later  utilized  to  improve  tne  sys¬ 
tem  performance,  Tne  general  learning  system  opera¬ 
tion  is  outlined  in  tnis  paper  and  a  simple  experimental 
system  whicn  illustrates  tne  improved  performance  is 
discussed.  Tne  example  system  is  a  second  order 
plant  111  wnicn  the  damping  ratio  and  undamped  natural 
equency  are  considered  to  be  affected  by  Uie  environ¬ 
ment  in  a  piecewise  constant  manner.  77ie  system 
was  simulated  on  a  GEDA  analog  computer  and  tne 
memory  and  logic  functions  were  supplied  oy  an  IBM 
1620  through  IBM  1711  and  1712  analog  to  digital  and 
digital  to  analog  equipment 


2446 

Purdue  U.-  [Dept,  of  Electrical  Engineering]  Lafayette, 
Ind. 

A  HEURISTIC  APPROACH  TO  REINFORCEMENT 
LEARNING  CONTROL  SYSTEM,  by  M.  D.  Waltz  and 
K.  S.  Fu.  [1965]  [9]p.  incl.  diagrs.  refs.  (AFOSR- 
66-1509)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-62-3f  ,■  Collins 
Radio  Fellowship,  and  National  Science  Foundation) 
aD  640188  Unclassified 

Also  published  in  IEEE  Trans.  Automatic  Control, 
v.  AC-16:"‘39"0-398,  Oct.  1965. 

This  paper  describes  a  learning  control  system  using 
a  reinforcement  technique..  The  controller  is  capable 
of  controlling  a  plant  tnat  may  be  nonlinear  and  noii- 
stationary.  Tne  only  a  prion  Information  required  by 
the  controller  is  the  order  of  tne  plant.  The  approach 
is  to  design  a  controller  which  partilions  the  control 
measurement  space  into  sets  called  control  situations 
and  then  learns  the  best  control  choice  for  each  con¬ 
trol  situation.  Tne  control  measurements  are  those 
Indicating  the  state  of  the  plant  and  environment..  The 
learning  is  accomplished  by  reinforcement  of  the 
probability  of  cnoosing  a  particular  control  choice  for 
a  given  control  situation.  The  system  was  stimulated 
on  an  IBM  1710-CEDA  nydrid  computer  facility.  Ex¬ 
perimental  results  obtained  irom  the  simulation  are 
presented.  (Contractor's  abstract) 


2447 

Purdue  U..  [Dept,  of  Pnysics]  Lafayette,  Ind. 

UNITARY  SYMMETRY  AND  WEAK  INTERACTIONS. 
UI.  NONLEPTONIC  HYPERON  DECAY,  by  S.  P. 
Rosen.  [1965]  (7]p.  incl.  tables,  refs.  (AFOSR-66- 
0067)  (Sponsored  jointly  by  Air  Force  (Office  of 
Scientific  Re.seai’ch]  under  [AF  AFOSR-64-274]  and 
National  Science  Foundailon)  AD  630213 

Unclassified 

Also  published  in  Phys.  Rev.,-  v.,  137;'  B431-B437, 
.Ian.  2571^ 
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It  is  shown  that  B.  W.  Lase's  relation  for  nonteptooic 
hyperon  decay  can  be  derived  from  T-L  invariance 
and  AT  =  1/2,  and  that  the  vanishing  of  n^) 

requires  the  additional  assumption  or  R  invariance. 
The  vanishing  of  a(i~  n*  *)  cannot  be  derived  from 
these  symmetries,  and  since  there  are  no  otners  ap¬ 
plicable  to  weak  interactions  in  SU(3),  it  must  result 
from  weak-interaction  dynamics,.  A  comparison  is 
made  between  this  theory  and  those  of  Cabibbo  and 
Coleman,  Glashow  and  Lee,  Mathematical  aspects 
of  T-L  invariance  are  discussed  in  an  appendix, 
(Contractor's  abstract) 
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Purdue  V,  Dept,  of  Physics,  Lafayette,  Ind, 

POSSIBLE  NEW  BARYON  STATES  OF  SU(6)  SYM¬ 
METRY,  by  I.  P,  Gyuk  and  S.  F,  Tuan,  (1965)  (SJp, 
incl.  refs,  (AFOSR-66-0068)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  ^search  under  AF 
AFOSR-64-274  and  National  Science  Foundation) 

AO  63044?  Unclassified 

Also  published  in  Pnys.  Rev.  Ltrs, .  v,  14;  121-126, 
Jan.  1966, 

A  set  of  solutions  is  proposed  for  the  mass  formulas 
of  Beg  and  Singh  (Phys,  Rev,  Ltrs, ,  v,  13:  418, 

1964)  representing  the  70  baryon  states  of  SU(6)  sym¬ 
metry,  based  in  part  on  the  postulated  existence  of 
an  ETA  octet  of  baryon  states  as  welt  as  certain  otner 
input  experimental  information. 
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OPTIMAL  VARIATIONAL  METHOD  FOR  PAm  COR¬ 
RELATIONS  IN  MANY- FERMION  SYSTEMS,  by 
J.  C.  Porter.  [1965]  (16]p.  incl.  refs.  (AFOSR-66- 
0069)  [AF  AFOSR-64-274]  AD  630375 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  140:  A732-A747, 

Nov.  1,,  1965. 

By  means  of  a  suitably  chosen  variational  principle, 
Euler  equations  are  derived  which  generalize  the 
Hartree-Fock  equations  in  such  a  way  as  to  include 
two-particle  correlations.  For  a  sy.stem  of  N  fermions 
these  equations  involve  N  single-particle  functions 
and  1/2N(N-1)  pair  correlation  functions.  The  Euler 
equations  are  optimal  in  the  sense  that  a  more  accurate 
estimation  of  the  total  energy  would  require  the  intro¬ 
duction  of  three-particle  correlation  functions  and  the 
retention  of  terms  nonlinear  in  the  two-particle  func¬ 
tions.  Although  intended  primarily  for  use  in  the  cal¬ 
culation  of  atomic  and  molecular  electronic  structure, 
the  Euler  equations  are  here  used  to  determine  the 
Coulomb  correlation  energy  in  the  case  of  the  high- 
density  electron  gas.  The  result  obtained  is  shown  to 
have  the  same  leading  logarithmic  divergence  with 
density  as  that  found  previously  by  Gell-Mann  and 
Brueckner.  (Contractor's  abstract) 
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HIGH-ENERGY  LIMIT  OF  PION-NUCLEON  TOTAL 
CROSS  SECTION,  by  M.  Sugawara  and  A.  Tubis. 

[1965]  [4]p.  incL  diagr.  refs.  (AFOSR'66-0070) 
(Sponsor^  jointly  by  Air  Force  [Office  of  Scientific 
Research]  under  [AF  AFOSR-64-274]  and  National 
Science  Foundation)  AD  630441  Unclassified 

Also  published  in  Phys.  Rev.,  v.  138:  B242-B245, 

Apr.  l2,  T&6&. 

A  simple  estimate  of  the  high-energy  limit  of  the 
pion-micleon  total  cross  section  is  ^ven  in  terms  of 
tne  mass  and  tne  width  of  the  33  resonance  and  the 
S-wave  pion-nucleon  scattering  lengths.  The  under¬ 
lying  assumptions  are  that  the  forward  elastic  (charge- 
nonexchange)  scattering  amplitude  satisfies  the  usual 
(once-subtracted)  dispersion  relation,  and  that  the 
scattering  becomes  dominantly  absorptive  in  the  high- 
energy  region.  Tnis  estimate  gives  23  mb  as  the 
limit  of  the  total  cross  section  which  is  in  close  agree¬ 
ment  witn  wnat  one  obtains  from  a  simple  extrapola¬ 
tion  of  tne  available  nign-energy  cross-sections.  The 
present  analysis  strongly  suggests  that  a  simple  cor¬ 
relation  exists  between  a  pronounced  low-energy 
resonance  and  the  hign-energy  limit  of  the  scattering 
amplitude.  (Contractor's  abstract) 
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ORIGINS  OF  THE  LEE  TRIANGLE,  by  S.  P.  Rosen. 
[1965]  [4]p.  incl.  refs.  (AFOSR-66-0071)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  AFOSR-64-274]  and  National  Science  Foun 
Foundation)  AD  630443  Unclassified 

Also  published  in  Phys.  Rev.,  v.  140:  B326-B329, 

Oct.  25,  1965. 

The  Lee  triangle,  J3'<E'-|pv0)  —  vAIpit')  =  2<S"I  As  ■), 
is  shown  to  be  a  consequence  of  any  Hamiltonian  which 
transforms  as  a  member  of  an  SU(3)  octet,  and  which 
satisfies  one  simple  constraint.  If  the  Hamiltonian 
is  constructed  in  tne  form  rg„[(BXB)jjjjX  where 

n  =  8jj;'8j„  10, 10*,,  27,  the  required  constraint  is 
gjO  =  gjQ*.  Tnus  tne  baryon-antibaryon  decuplets 
must  appear  witn  equal  weights,  but  the  octets  and 
(27)plet  are  placed  under  no  restrictions.  This  re¬ 
sult  is  used  to  explain  wny  some  dynamical  models 
and  symmetry  arguments  predict  the  Lee  triangle, 
while  others  do  not.  Within  the  framework  of  SU{6), 
it  also  correlates  the  orbital  angular  momentum  in 
^  n^*^  with  the  Lee  triangle. 
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PHASE  TR/.NSITIOMS  IN  SYSTEMS  OF  INTERACTING 
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FERMIONS,  by  S.  Gartenliaus  and  G.  Stranahan. 

[1965]  [U]p.  mcl.  diagrs.  refs.  (AFOSR-66-0072) 

[AF  AFOSR-64-274)  AD  630377  Unclassified 

Also  pdbllshed  in  Phys.  Rev. v.  138:'  A1346-A1356, 
May  31,  1965. 

Girardeau  has  shown  that  a  particular  class  of  vari¬ 
ational  approximations  for  the  free  energy  of  a  Fer- 
miDirac  system  may  be  expressed  in  terms  of  the 
exact  free  energyof  a  certain  soluble  ’model  Ham- 
iltoman. '  This  exact  formula  for  the  partition  func¬ 
tion  associated  with  the  model  system  involves  the 
sol’  on  of  a  certain  nonlinear  integral  equation,  and 
in  ti  present  work  it  is  shown  in  detail  that  there  is 
1  C'  spondence  between  phase  transitions  in  the 
syste.ii  and  the  existence  of  multiple  solutions  of  this 
equation.  The  connection  between  the  existe:ice  of 
phase  transitions  and  the  properties  of  the  interaction 
ib  studied,  and  it  is  shown  that  these  phase  transitions 
may  occur  for  a  very  wide  class  of  interactions.  It 
is  established  that  there  is  an  upper  bound  to  che 
temperature,  above  which  no  phase  transitions  will 
occur  at  any  density.  The  extension  of  these  results 
to  a  classical  and  a  Bose-Einstein  system  is  indicated, 
and  the  lattice-gas  model  previously  studied  by  Mermin 
is  re-examined  in  the  light  of  the  present  results. 
(Contractor's  abstract) 
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Purdue  U.  Dept,  of  Physics,  Lafayette,  Ind. 

MASS  FORMULAS  AND  BARYON  STATES  IN  SU(6) 
SYMMETRY,  by  I.  P.  Gyuk  and  S.  F.  Tuan.  (1965] 
[ll]p.  incl.  diagr.  table,  refs.  (AFOSR-66-0073) 
(Sponsored  jo.ntly  by  Air  Force  Office  of  Scientific 
Research  under  (AF  AFOSR-64-274],  Atomic  Energy 
Commission,  and  National  Science  Foundation) 

Unclassii.ed 

Also  published  i,i  Phys.  Rev.,  v.  140:  B164-B174, 
Oct.  11,  1965. 

The  mass  formulas  of  baryon  states  in  Su;6)  sym¬ 
metry  are  examined  in  detail  to  exhibit  (a)  the  deep 
structural  similarity  between  tne  56--  and  70-dimcn- 
sional  representations  and  (b)  the  existence  of  a 
hierarchy  of  massbreaking  terms  in  tiiese  formulas 
which  suggest  strongly  the  dominance  of  the  contribu¬ 
tion  due  to  the  35  representation.  Implications  of 
this  form  resemblance  for  the  existcnse  of  a  possible 
higher  symmetry,  in  particular  relativistic  general¬ 
izations  of  SU(6),  are  briefly  focussed.  Finally  a 
critical  anahsis  is  made  of  the  basis  for  a  (70)- 
represcntatioii  of  liaryon  states.  (C.intractor's  ab¬ 
stract) 


274],  and  National  Science  Foundation)  AD  630378 

Unclassified 

Also  published  in  Phys.  Rev.,-  v.  139:  B1393-B1400, 
Sept.  6,  1965. 

Experimental  evidence  for  a  rapid  rise  m  production 
near  threshold  in  the  reactions 

"■  c  p  -»  3  +  n  and  K"  -  p  -i*  ®  A 

’.s  analyzed  on  the  basis  of  a  constant-K- matrix  for¬ 
malism.  Representative  scattering  lengtns  for  tne 
"  -baryon  systems  are  introduced  to  illustrate  perti¬ 
nent  features  of  the  presently  known  experimental 
data.  A  dynamical  oasis  for  the  pnysical  situatioi.  is 
discussed  in  terms  of  possible  new  baryo:i  states  due 
to  virtual  or  bound  states  of  the  "  -baryon  systems.. 
Comparison  of  the  results  witn  expectations  from  a 
conjectured  "  octet  of  baryon  (1/2-)  states  for  SU(3) 
symmetry  is  briefly  referred  to.  (Contractor's  ab¬ 
stract) 
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TRANSIT  ACCELERATION  OF  CHARGED  PARTI- 
CLK^  IN  AN  INHOMOGENEOUS  ELECTROMAGNETIC 
FIELD,  Ly  C.  S.  Snen.  [1965]  (14]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-66-0076)  (AF  AFOSR-64-274) 
AD  630376  Unclassified 

Also  published  in  Astrophys.  Jour.,,  v.,  141’'  1091- 
1104.  Apr.  1965. 

This  papc"  discusses  the  transit  accelerations  of 
charged  particles  when  they  pass  through  a  time 
varying  inhomogeneous  magnet  field.  Detailed  calcu- 
latio  iS  arc  carried  out  for  cases  when  tiie  varying 
field  is  small  cont.pared  to  'he  homogeneous  field. 

Tin.  first  order  effect  of  tne  varying  field  causes  dif¬ 
fusion  of  particles  in  the  phase  sjiace.  The  net  energy 
gain  IS  proportional  to  the  square  of  tne  field  inten¬ 
sity.,  When  the  characteristic  frequency  of  the  field 
IS  small  compared  to  the  cyclotron  frequency  of  the 
particle,  the  energy  gain  of  the  particle  is  propor¬ 
tional  to  the  energy  of  tne  particle  itself.  For  fast 
varying  fields,  the  dependence  becomes  implicit.  Un¬ 
like  the  Fermi  mechanism,  the  tran.s  t  acceleration 
depends  very  little  on  the  displaceme  t  velocity  of 
the  fields.  It  accelerates  electrons  more  effectively 
than  it  does  tons.  The  efficiency  of  ti  is  mechanism 
is  discussed  in  the  last  section.  The  magnetosphere 
is  chosen  as  the  Ixickground  because  of  the  availability 
of  relatively  reliable  data  obtained  from  there.  It  is 
found  that  a  10-kev  electron  may  increase  its  energy 
to  100  kev  within  ?  tew  hours  through  the  enhanced 
r.i.idom-walk  process.  (Contractor's  abstract) 
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NONLEPTONIQ  HYPERON  DECAY  AND  THE 
RELATIVISTIC  GENERAUZATION  OF  SU(6),  by 
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S.  P.  Rosen.  (19C5]  [4]p.  incl.  tables,  refs. 
(AFOSR-66-0077)  (AF  AFOSR-64-274)  AD  630381 

Unclassified 

Also  published  in  Phys.  Rev,  Ltrs. ,  v.  14:  758- 
761,,  May  1965. 

It  IS  natural  to  assume  tnat  when  an  interaction  is  not 
invariant  under  a  particular  symmetry,  that  its  trans- 
form.ition  properties  will  be  as  simple  as  possible. 

For  nonleptonic  hyperon  decay,,  tins  approacn  is  em¬ 
pirically  justified  1.1  the  isospin  and  unitary-symmetry 
schemes,  but  it  does  not  appear  valid  in  SU(6).  This 
report  examined  the  flaws  and  plausibility  of  showing 
the  compatibility  of  tne  4T  =  1/2  rule  and  octet  domi¬ 
nance  witn  tne  experiment,  and  tne  assignment  of  tne 
interaction  to  a  35-plet. 
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POSSIBLE  THEORETICAL  INTERPRETATIONS  OF 
THE  T  2  V  .  r  RESONANCE,  by  I.  P,  Gyuk,  W.  A. 
Simmons  and  S.  F.  Tuan  (1965]  |61p.  incl.  refs. 
(AFOSR-66-0078)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-64- 
274  and  Npiional  Science  Foundation)  .\D  630517 

Unclassified 

Also  published  in  Nuovo  Cimento  Ser.  X,  v.  35.. 
676-681,  Jan.  1965. 

Consideration  is  given  to  tlie  theoretical  implications 
of  a  (T  2*  - '  )  resonance,  witn  attention  given  to  the 
Ixxitstrap  dynamics  of  a  T-2  resonance  and  to  Y2* 
.(1415)  and  SU(3)  symmetry. 
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PHASE  TRANSITION  IN  THE  HARTREE-FOCK  ELEC¬ 
TRON  GAS.  by  S.  Gartenhaus  and  G.  Strananan, 
11965]|3|i).  Incl.  diagrs.  (AF  AFOSR-64-274) 

Unclassified 

Published  in  Phys.  Rev.  Ltrs.,  v.,  14:341-343, 

,M.rr.  8,  1965. 

Tile  purjjose  of  this  paper  was  to  point  out  the  fact 
that  for  moderalelv  high  densities  for  which  it  is 
often  assumed  that  the  Hartree-Fock  theory  is  a 
convenient  starting  point  for  the  analysis  of  sucn  a 
system  -  the  electron  gas  as  described  by  the 
Hartree-Fock  theory  undergoes  a  phase  transition 
.inalgous  to  the  familiar  liquid-gas  transition. 
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Purdue  U.  Dept,  of  Physics.  Lafayette,  Ind, 

WEAK  ELECTHOMAGNFTIC  DECAYS  OF  HYPERONS 
IN  SU(3),  by  R.  H.  Gran.im  and  S.  Pakv.isa.  |1965l 
|7|p,  incl.  tables,  refs,  (Sixinsorcd  jointly  by 


Air  Force  (Office  of  Scientific  Research]  under 
|AF  AFOSR-64-274]  and  National  Science  Foundation) 

Unclassified 

Publisned  in  Phys  Rev.,  v.  140-  B1144-B1150, 

Nov,  2571^65. 

Two- body  ana  3 -body  weak  radiative  decays  of 
hyperons  are  studied  in  context  of  the  SU(3)  scheme. 
The  various  sum  rules  that  follow  from  T-L  sym¬ 
metries  as  well  as  those  due  to  R  invariance  are  de¬ 
rived.  A  pole  model  is  set  up  for  the  2-body  decays 
of  botn  ra^ative  and  pionic  type  and  is  used  to  pre¬ 
dict  the  amplitudes  and  decay  rates  for  the  photonic 
modes.  In  particular,  the  rate  for  p  +  y  calcu¬ 
lated  in  this  model  agrees  with  the  recent  experiment- 
al  value.  (Contractor's  abstract) 
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CONTINUOUS  MEASUREMENT  OF  SOUD  PROPEL¬ 
LANT  BURNING  RATES,  by  J,  R.  Osborn,  R.  J. 
Burick,  and  P.  Y.  Ho.  Annual  rept.  Feb.  1965, 

53p.  incl.  diagrs.  tables,  refs.  (Rept.  no.  1-65-2) 
(AFOSR-65-1623)  (AF  AFOSR-64-207)  AD  616P98 

Unclassified 

The  basic  operating  principles  of  an  experimental 
system  for  the  direct  and  continuous  measurement  of 
solid  propellant  burning  rates  are  presented.  A  con¬ 
tinuous  burmng  rate  measurement  technique,  termed 
the  Servomechanism  technique  is  employed  for  ob¬ 
taining  erosive  burning  rate  data  for  types  BDI  and 
BUU  double-base  propellants.  Burning  rate  measure¬ 
ments  are  made  with  different  gas  flow  velocities 
jiarallel  to  tne  burning  propellant  surface;  the  gas 
velocities  approacn  tne  acoustic  speed.  A  feasibility 
study  indicates  that  a  technique  employing  ultrasonic 
pulses  can  be  developed  for  obtaining  direct  measure¬ 
ments  of  the  burning  rate  of  a  solid  propellant.  The 
technique  is  based  on  measuring  the  time  for  an  ultra¬ 
sonic  pulse  to  travel  through  a  propellant  sample. 
Another  feasibility  study  finds  microwave  techniques  not 
readily  adaptable  to  such  burning  rate  measuremer  a. 
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INTERACTION  OF  A  WEAK  SHOCK  WITH  A  COM¬ 
BUSTION  REGION,  by  G.  M.  Lehmann  and  S.  N.  B. 
Murthy.  (1965]  ]3]p.  incl,  diagrs.  (AFOSR-65- 
2495  )  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-65-753  and 
Office  of  Naval  Research)  AD  626494 

Unclassified 

Also  published  in  Jour.-  of  Spacecraft  and  Rockets, 

V.  2-  828-830,  Sept.  -Oct.  1965. 

The  report  develops  a  relation  for  the  propagation  of 
a  normal  shock  through  a  chemically  reactive  flowing 
gas  and  compares  the  results  obtained  with  those  ob¬ 
tained  by  numerical  integration  of  the  conservation 
I'quations  with  appropriate  boundary  conditions. 
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HIGH  FREQUENCY  COMBUSTION  PRESSURE  OSCIL¬ 
LATIONS  IN  MOTORS  BURNING  GASEOUS  PROPEL¬ 
LANTS,  by  M.  J.  Zucrow  J.'  R.  Osborn  and  J.  M. 
Bonneli.  Aug.  1965,  [75]p.  Incl.  diagrs.  tables, 
rels.  (Rept.  no.  TM-65-5)  (AFOSR-66-0900) 

(AF  AFOSR-62-360)and  AF  AFOSR-65-753) 

AD  478023  Unclassified 

A  series  of  experiments  was  conducted  for  determin¬ 
ing  the  factors  that  promote  combustion  pressure  os- 
ciliations  in  rocket  motors  burning  either  premixed 
or  unmixed  gaseous  propellant.n.  Tne  influences  of 
the  following  parameters  were  investigated:  com¬ 
bustion  chamber  geometry,  the  cnemical  differences 
in  the  propellants,  and  several  injeciion  variables. 
Auxiliary  investigations  were  conducted  for  determin¬ 
ing  the  effects  of  baffles  located  in  tne  combustion 
chambers,  and  the  applicability  of  linear  theories  for 
predicting  the  occurrence  of  combustion  pressure  os-- 
dilations  in  gaseous  propellant  motors.  All  of  tne 
experiments  were  conducted  with  roexet  motors  of 
cylindrical  geometry;  two  different  chamber  diameters 
of  7  in.  and  14  in.  were  utilized  with  different  cnam- 
ber  lengths  ranging  from  2  in.  to  18  in.  The  fuels 
were  methane,  ethylene,  and  hydrogen,  and  in  all 
cases  the  oxidizer  was  air.  For  the  pre  mixed  gas 
systems,  both  concentrated  and  distributed  tyiies  of 
injection  systems,  as  well  as  injectors  mounted  at 
different  locations  in  the  motor,-  were  employed. 

For  unmlxed  gases,  concentrated  type  injection  sys¬ 
tems  were  utilized  but  two  different  modes  of  injection 
("impinging  jets"  and  "showerhead")  having  diflcrent 
injection  velocities  and  orientations  of  the  fuel  and 
oxidizer  streams  were  studied.  (Contractor's  ab¬ 
stract) 
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STABILITY  CRITERIA  FOR  LONGITUDINAL  PRES¬ 
SURE  OSCILLATIONS  IN  A  ROCKET  MOTOR,  by 
S.  N.  B.  Murtiiy  and  J.  R.  Osborn.  11965]  |7]p. 
incl.  illus.  (AFOSR-65-2078)  (AF  AFOSR-65-75;] 
AD  627495  Unclassified 

Also  publisned  in  Jour.  Acoust.  Soc.,  Amei.,.  v.  37:' 
872-878,  Ma>  1965. 

Tne  problem  called  'hign-frequent  y  combustion  in¬ 
stability  in  rocket  motors'  has  lieen  considered  to 
be  one  in  whicn  the  acoustics  of  the  combustion 
chamber,  nozzle,  and  fiame  front  are  significant  for 
determining  w.ietncr  or  not  a  motor  will  experience 
pressure  oscillations  of  an  acoustic  t>pe.  To  d.ne, 
no  ineorv  has  teen  developed  for  demonstrating  the 
efiects  of  the  location  and  v.  idtn  of  the  flame  front  in 
tne  comlxistion  cnaniix*r  upon  the  occurrence  of  pres¬ 
sure  oscillations  of  Uie  longitudinal  mode.  In  the 
piper,  the  roexet  motor  is  treated  as  a  constant- 
diameter  duct  wiiii  a  finite  widtn  of  combustion  zone 
located  between  two  uniform  regions.  It  also  is  con¬ 
sidered  to  nave  finite  wave-transmission  coefficients 
at  tne  nozzle  and  tne  iniector  ends.  For  tnese  con¬ 
ditions,  stability  criteria  are  establisned  for  the 
longitudinal  mode  of  pressure  osciKations.  It  is 
snown  tnat,.  while  the  energy  release  rate  per  unit 
width  of  tne  combustion  zone  is  significant  in  deter¬ 
mining  wnetner  tne  motor  will  lx?  stable,  tne  location 
of  the  combustion  zone  in  t,ie  moior,;  the  t^ver-all 
length  of  the  motor,  and  the  total  amount  of  energy 
released  also  influence  tne  stability  of  the  motor  in 
the  longitudinal  mode,  (Contractor's  abstract) 
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Radiation  Applifations,  Inc. ,,  Long  Island  City,  N.  Y.. 

RADIATION-INDUCED  SOUD  PROPELLANT  DE¬ 
COMPOSITION,  by  (G.  Odian],  Final  technical  rept. 
Jan.  IS,  1965,  25p.  incl.  diagrs.  tables,  refs. 

(Rept.  no.  RAl-347)  (AFOSR-65-0429)  (AF  49(638) 
1125)  AD  612536  Unclassified 

A  study  was  imtiated  on  the  effect  of  radiation  on 
aninionium  perchlorate  composite  propellants.  Tnis 
involved  the  deternunatlon  of  the  effect  of  radiation 
on  the  deflagration  rates  of  binder  and  oxidizer 
separately  from  each  other  and  independent  of  addi¬ 
tives  or  otner  substances.  In  addition,  the  chemical 
products  of  ammomum  perchlorate  radiolysis  were 
studied  ill  detail. 


2465 

Radio  Corp.  of  America.  Astro-Electronics  Dlv. , 
Princeton,  N.  J. 

ELECTRON  CYCLOTRON  RESONANCE  PLASMA 
ACCELERATOR,  by  H.  Hendel  and  T..  Faith.  Final 
technical  rept.  Jan.  31,  1965,  27p.  incl.  diagrs. 
refs.  (AFOSR-65-0430)  (AF  49(638)1342)  AD  612175 

Unclassified 

Res..lts  are  presented  ofr  a  continuously  operating 
electron  cyclotron  resonance  plasma  accelerator  at 
a  frequency  of  2.  45  kmc  and  absorbed  power  levels 
of  up  to  0,5  kw.  Langmuir  probe  measurements  in¬ 
dicate  that  a  space  charge  field  set  up  by  energetic 
electrons  (electron  temperature  approximately  15  ev) 
accelerates  plasma  ions  to  energies  of  from  35  to 
150  ev.  as  measured  by  a  retarding-fleld  ion-energy 
analyzer.  Langmuir  probe  plasma  potential  meas¬ 
urements  were  made  adjacent  to  the  analyzer  and  the 
effects  of  ion  acceleration  in  the  plasma  beam-analy¬ 
zer  sheath  were  subtracted  from  tne  ion  energy  meas¬ 
urements.  The  final  ion  energy  shows  a  linear  rela-- 
tionship  to  the  electron  temperature  in  agreement 
with  the  theory.  Strong  electron  confinement  along 
magnetic  field  lines  was  observed  in  the  discharge 
region.  At  low  power  approx.  301  of  the  absorbed 
microwave  power  is  converted  into  kinetic  energy  of 
the  ions.  At  a  power  of  0.5  kw,  due  apparently  to 
strong  excitation  in  the  magnetic  bottle  region,  elec¬ 
trons  from  this  region  are  connected  bv  the  magnetic 
field  lines  to  the  waveguide  walls  and  losses  for  bottle 
configurations  of  the  magnetic  fieid  were  found  to  lie 
high  (efficiency  of  41).  Consiant-magnetic-field  ex- 
ix'rinients  indicate  that  efficiencies  with  magnetic 
Ixiltle  field  should  be  at  least  as  high  as  301  if  the 
accelerator  is  designed  to  exclude  all  field-line  con¬ 
nections  Ix'tween  wall  and  plasma.  The  specific  im- 
jiulso,  efficiency,  and  thrust  attaiiubie  from  a  thrust¬ 
er  liased  on  electron  cyclotron  resonance  are  in  tne 
useful  range  for  space  propulsion  applications,  es- 
pi'cMlly  in  orbit  corrective  missions.  The  absence 
of  sensitive  accelerating  or  electron  emitting  elec¬ 
trodes  promises  long  lifetime  for  such  a  thruster. 
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Radio  Corp.  of  America,  Astro-Electronics  Div. , 
Princeton,  N.  J. 

ELECTRON  CYCLOTRON  PLASMA  THRUSTORFOR 
ORBIT  CORRECTIVE  MISSIONS,  by  H.  W,  Hendel 
and  T..  J.  Faith,  Jr.  [1965]  6p.  incl.  diagrs.  table. 
(AEDno.  C-2352)  (AFOSR-66- 1094)  (AF  49(638) 
1342)  AO  639979  Unclassified 

Presented  at  Twenty- sixth  Meeting  of  the  Propulsion 
and  Energetics  Panel,  AGARD,  Pisa  (Italy),  ^pt. 
6-10,  1965. 

This  report  contains  measurements  of  ion  kinetic 
energy,  electron  temperature  and  plasma-potential 
gradient.  Tnese  measurements  are  in  good  agree¬ 
ment  with  theoretical  predictions  based  on  an  ion 
accelerating  mechanism  employing  a  space-charge 
potential  gradient  set  up  by  the  energetic  electrons 
produced  in  an  electron  cyclotron  discharge.  Elec¬ 
tron  temperatures  (up  to  25  ev),  ion  energies  (35  to 
150  ev),  and  propulsive  efficiencies  greater  than 
SO*?!  have  beer,  measured  at  50  w.  The  fuel  utiliza¬ 
tion  IS  better  than  50%.  Due  to  the  absence  of 
cathodes  or  ion  accelerating  structures,  life-times 
expected  for  the  thrustor  are  of  the  order  of  years. 
Such  devices  nave  been  run  in  the  laboratory  for 
over  1500  hrs  without  visible  deterioration.  On  the 
basis  of  tnis  measured  performance,  the  electron 
cyclotron  accelerator  described  compares  favorably 
with  other  station-keeping  systems  for  those  long 
duration  missions  where  thrustor  life  is  of  particu¬ 
lar  importance. 
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Radio  Corp.  of  America.  Astro-Electronics  Div. , 
Princeton,  N.  J. 

PLASMA  ACCELERATION  BY  ELECTRON  CYCLO¬ 
TRON  RESONANCE,  by  H.  Hendel,  T.  Faltn,  and 
E.'  C.  Hutter.  [1965]  [njp.  incl.  diagrs.  table, 
refs.  (AFOSR-66-1100)  (AF  49(638)1342) 

AD  639012  Unclassified 

Presented  at  Fourtn  Symposium  on  Advanced  Pro¬ 
pulsion  Concepts,  Palo  Alto,  Calif. .  Apr..  26,  1965, 

Also  published  in  RCA  Rev.  .■  v.  26’  200-216.  June 
1965. 

Results  are  presented  for  a  continuously  operating 
electron  cyclotron  resonance  plasma  accelerator  at 
a  frequency  of  2.45  kmc  with  absorbed  power  levels 
up  to  0.5  kw.  Langmuir-probe  measuren  ..nts  indi- 
caic  tnat  a  space-cnarge  field  set  up  by  energetic 
electrons  (electron  temperatures  from  5  to  25  ev) 
accelerates  plasma  ions  to  energies  of  from  35  to 
150  ev.  as  measured  bv  a  retarcUng-field  ion-energy 
analyzer.  The  final  ion  energy  ehows  a  linear  rela¬ 
tionship  to  tne  electron  temperature,  in  agreement 
with  the  theory.  Strong  electron  confinement  along 
magnetic  field  lines  is  observed  in  the  discharge 
region.  At  powers  up  to  10  w,  approx.  30^  of  the 
alisorbed  microwave  power  is  converted  into  kinetic 
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energy  of  the  ions  when  a  magnetic  bottle  is  formed 
at  the  rear  of  the  accelerator.  When  a  similar  bottle 
is  used  with  a  power  of  0.5  kw,  the  efficiency  falls  to 
4%.  It  is  believed  that  this  reduction  is  due  to  strong 
excitation  in  the  magnetic  bottle  region,  where  elec¬ 
trons  are  connected  by  the  magnetic  field  lines  to  the 
waveguide  walls.  The  fact  that  low-and  hlgh-power 
efficiencies  have  been  found  comparable  for  other 
magnetic  field  shapes  indicates  that  an  accelerator 
designed  to  exclude  field-line  connections  between 
wall  and  plasma  should  yield  efficiencies  of  at  least 
30%  at  the  higher  power  levels.  The  specific  impulse, 
efficiency,  and  thrust  attainable  from  a  thruster  based 
on  electron  cyclotron  resonance  are  in  the  useful 
range  for  space-propulsion  applications,  especially 
in  orbit-corrective  missions.  The  absence  of  sensi¬ 
tive  accelerating  or  electron-emitting  electrodes 
promises  long  lifetime  for  such  a  thruster. 


2468 

[Radio  Corp.  of  America].  RCA  Labs. ,  Princeton, 

N.  J. 

THE  SIGN  OF  THE  TRIGONAL  HELD  SPOTTING 
OF  B'SITE  IONS  IN  SPINEL,  by  S.  B.  Berger. 

[1965]  [2]p.  incl.  tables.  (AF  49(638)1223) 

Unclassified 

Presented  at  Tenth  Conf.  on  Magnetism  and  Magnetic 
Materials,  Minneapolis,  Minn.,  Nov..  16-19,  1964. 

Also  published  in  Jour.  Appl.  Phvs. .  v..  36;  1048- 
IfWd,  Man  1^5. 

A  direct  determination  of  the  sign  of  the  trigonal 
field  splitting  parameter  of  the  Cr3 1  Ion  on  the  B 
site  of  natural  ruby  spinel  (>  MgAl204  with  Cr3+) 
which  18  85  to  90%  normal  is  reported.  Electron 
spin  resonance  experiments  were  performed  at 
9.5  to  9.7  and  23.08  Gc/sec  and  the  spin  Hamiltoman 
parameters  were  determined:  g  =  1.985t0. 001,  gr  - 
1.983±0.003,  and  2D  =  +1.83±0.004  cm'l  (*55  Gc/sec). 
The  g  values  and  absolute  value  of  20  are  in  close 
agreement  with  those  obtained  earlier.  The  present 
value  of  2D  was  obtained  from  the  M  1/2  to  3/2 
transition  and  the  sign  determined  by  the  relative  in¬ 
tensity  change  with  temperature  of  the  M  =  1/2  to  3/2 
and  M  =  -3/2  to  -1/2  transitions  (hign  magnetic  field 
quantum  numbers  used).  The  positive  sign  obtained 
directly  in  this  work  contradicts  the  previous  indi¬ 
rect  determination  which  yielded  a  negative  sign. 
(Contractor's  abstract) 


2469 

Raytheon  Co. ,.  Wayland,  Mass. 

LASER  PUMPING  TECHNIQUES  STUDY,  by  P,  A. 
Sllberg.  Final  rept.  Oct.  1,  1964-Sept.  30,  1965. 

Oct.  30,  1965  [65 Jp.  incl.  illus.  diagrs.  table,  refs. 
(AFOSR-65-.'’212)  (AF  49(638)1420)  AD  632848 

Unclassified 

In  the  course  of  the  study  of  laser  pumping  techniques. 
Raytheon  developed  a  reliable  calorimeter  technique 


to  measure  the  transfer  efficienev  of  the  theta  pinch 
in  converting  capacitiveiy  stored  electrical  energy  to 
electromagnetic  energy.  It  is  shown,  witn  tne  use  of 
circuit  measurements,  tnat  tne  efficient  theta-pinch 
circuit  decay  consists  of  a  2-stage  circuit  decay  and 
that  the  inefficient  tneta  pincn  consists  of  a  3-stage 
decay.  Using  the  circuit  decay  data,  a  modified 
transfer  efficiency  measuremei.t  for  a  2-.stage  pl.isina 
circuit  w.is  developed  that  is  approximately  is  a.?cu- 
rate  as  the  calorimeter  techmque,  but  very  much 
faster  and  easier  to  make.  These  measurements  nave 
have  been  used  to  evaluate  tne  transfer  effuiency  of 
the  theta-pinch  In  Argon  at  pressures  of  2  and  5  Torr 
with  different  tulie  sizes  and  with  different  coupling 
impedances.  Me.isurements  nave  snown  a  transfer 
cfficiencv  as  high  as  59'?  with  present  measurements. 
Siie'-tral  measurements  show  that  the  preionization 
techniques  increase  tne  continuum  radiation  witn  the 
small  diameter  tulies  and  are  ineffective  witn  the 
largest  diametei  tubes  used.  (Contractor's  .ibstrac t) 


2470 

Reed  Coll.  Dept.  ofCnemistrv.  Portland,  Ore 

REACTION  RATE  STUDIES  OF  GASEOUS  UNIMO- 
LECULAR  ISOMERIZA'nONS.  by  F  D  Tablxitt, 
Final  rept.  Mar.  1965.  4p.  incl  talilc.  (AFOSR-. 
65-0581)  (AF  AFOSR-63-119)  Unclassified 

Kinetic  studies  of  gaseous  unimoletular  isomeriza* 
tion  were  conducted  at  very  high  pressures  (1  to 
280  atm).  Thus  with  very  .short  intervals  between 
collisions  the  active  intermediates  toulri  engaged 
in  a  collision  that  mignl  lead  to  different  pi  oducts. 
giving  some  indication  of  the  nature  of  the  inter¬ 
mediates.  The  studies  were  conducted  with  i  vi  lo- 
piopaiie  and  i ,( loliutahe  At  least  19  piodiiils  of 
comparable  imigintude  were  oU.iined  in  addition  to; 
the  mafor  product  propylene 


2471 

(Rensselaer  Poivtei  hiiic  Inst  Dept.  oIAeioii.uiln.il 
Engineering.  Troy,  N.  Y.  j 

REFLECTION  AND  REFRACTION  OF  SOt  SI)  HY  A 
NONEQUILIBRIUM  RELAXING  ME  Dll  M.  oy  K  t 
Wang.  |1965ll6]p,  incl  diagrs  Refs  AF  49(r>,tHI 
977)  t  ni  l.issil if.l 

Published  in  .Tour  Acoust  .Six.  Aiiiei  y  i?  isii 
994,  June  1965. 

The  reflection  and  refraction  of  a  jil.ine  sound  w.uf 
by  a  iioncquililinum  relaxing  medium  are  ey.iiuim  n 
Since  the  medium  is  dissipative,  Snell's  law  ot  i, 
fraction  is  modified  di pending  not  only  on  tin  jiiop 
erlies  of  tne  media,  Ixit  also  on  the  angle  ot  en  ul,  m  i 
The  amplitudes  of  the  reflected  and  reli  a,  ted  a.m  s 
are  complex.  Variations  of  loth  the  angle  .ind  .inipii 
tude  are  analyzed  and  supph  mented  witli  i  an  ul.it  ions 
for  different  reaction  r  les  .md  relaiue  M.u  n  nmn 
liers  (Contractor's  abstiaii) 
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Rensselaer  Polytechnic  Inst.  Dept,  of  Chemistry, 

Troy,  N.  Y. 

BASIC  ATOM  CHEMISTRY-SURFACE  CATALYZED 
EXCITATION,  by  P.  Harteck.  Final  rept.  Sept. 
1962-Aug.  1964.  June  1965,  6p.  Incl.  refs.  (AF 
AFOSn-65-1273)  (AF  AFOSR-63-174)  AD  622583 

Unclassified 

An  investigation  was  made  concerning  the  produrtlon 
of  excited  molecules  on  the  surface  of  a  catalyst  by 
recombination  of  atoms.  It  was  found  that  catalysts 
such  as  nickel  and  cobalt  are  effective  In  producing 
excited  molecules  from  oxygen  and/or  nitrogen 
atoms.  Conditioned  glass  or  quartz  surfaces  also 
frequently  and  unexpectedly  catalyze  the  formation  of 
excited  molecules.  Catalyzed  excitation  of  this  type 
was  observed  when  oxygen  atoms  were  present  in  the 
gas  phase  at  a  total  pressure  ranging  from  a  few  u. 
to  1  mm.  The  excited  oxygen  molecules.  02A3EjJ 

were  found  to  emit  the  characteristic  spectra  ex¬ 
pected,  02A3  ->  ©2X3  Eg  h  v;  and  in  addition  to 

react  with  various  other  molecules.  Additional 
catalysis  reactions  and  atom  studies  made  in  con¬ 
nection  with  this  work  as  reported  in  the  literature. 


2473 

Rensselaer  Polytechnic  Inst  Dept,  of  Chemistry, 

Troy,  N.  Y. 

THE  CHEMILUMINESCENT  REACTION  OF  OXYGEN 
ATOMS  WITH  SULFUR  MONOXIDE  AT  LOW  PRES¬ 
SURES,  by  T.  R.  Rolfes,  R.  R.  Reeves,  Jr. ,  and 
P.  Harteck.  [1965]  [5]p.  incl.  dlagrs.  tables. 

(AF  AFOSR-63-174)  UnclaasPied 

Published  in  Jour.  Phys.  Chem. ,  v.  69;  849-&U  , 

Mar.  1965. 

The  reaction  of  oxygen  atoms  with  sulfur  monoxide 
results  in  a  visible  blue  emission,  extending  into  the 
ultraviolet.  The  reaction  was  studied  in  the  low  pres¬ 
sure  region  up  to  a  total  pressure  of  20  p  where  the 
emission  was  found  to  be  due  to  the  simple  2  body 
reaction,  SO  +  O  SO2  +  h  v,  analogous  to  the  2 
body  reaction  of  nitric  oxide  and  oxygen  atoms.  The 
rate  coefficient  t<,r  this  reaction  was  estimated  as 
7  X  lO'lO  cm3/niolec'ile  sec.  The  SO  was  produced 
by  reaction  with  O  atoms  via  COS  +  O  ->  CO  +  SO. 
Ihis  reaction  could  also  be  used  under  certain  con¬ 
ditions  to  titrate  the  oxygen  atoms  to  obtain  a  quanti¬ 
tative  measure  of  the  oxygen  atom  concentration. 


2474 

Rensselaer  Polytechnic  Inst.  Dept,  of  Chemistry, 
Troy,  N.  Y. 

VISCOSITY  MEASUREMENTS  OF  IONIC  MELTS  AT 
TEMPERATURES  TO  1100°C,  by  R.  D.  Reeves  and 
G.  J.  Janz.  [1965]  [6]p.  incl.  dlagrs.  tables,  refs. 
(AFOSR-65-2200)  (Sponsored  jointly  by  Air  Force 


Office  of  Scientific  Research  under  AF  AFOSR-63- 
181  and  Office  of  Naval  Research)  AD  625536 

Unclassified 

Mso  publishe^ln  Rev.  Sclent.  Instr. ,  v.  36:  1124- 

An  extension  of  the  theory  of  the  oscillating  crucible 
gives  an  equation  in  1)^  which  is  particularly  useful 
as  an  absolute  method  for  viscosity  calculation. 

While  more  complex  in  theory,  the  oscillating  cruci¬ 
ble  possesses  useful  advantages  for  high  tempera¬ 
tures,  namely,  the  features  of  a  small  flat  tempera¬ 
ture  zone,  and  of  a  completely  sealed  sample  con¬ 
tainer.  Use  of  a  closely  fitting  liner  in  the  crucible 
offers  a  further  advantage  in  that  an  exchange  of  the 
melt  container  is  possible  without  any  changes  in  the 
experimental  assembly.  Results  are  reported  for  a 
number  of  "reference"  liquids  at  ZS’C  and  at  440‘’C 
(KNO3),  and  for  CaCl2(785-970'’C)  and  BaClj  (985- 
1040°C).  An  error  analysis  shows  that  the  precision 
is  extremely  sensitive  to  the  decrement  fim;  this  ap¬ 
pears  as  the  largest  error  source.  An  error  of  vis¬ 
cosity  of  ±4%  is  calculated. 
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Rensselaer  Polytechnic  Inst.  Dept  of  Chemistry, 

Troy,  N.  Y. 

VISCOSITY  MEASUREMENTS  ON  FUSED  SALTS. 
PART  I.  THEORETICAL  PRINCIPLES  OF  THE  06- 
aLLATING  HOLLOW  CYUNDER  METHOD,  by 
R.  D.  Reeves  and  C.  J.  Janz.  [1965]  [5]p.  Ihcl. 
dlagr.  (AFOSR-65-2365)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
AFOSR-63-181,  and  Office  of  Naval  Research) 

AD  629652  Unclassified 

Also  published  in  Trans.  Faraday  Soc. ,  v.  61:  2300- 
2304,  Oct.  1965. 

The  mathematical  treatment  of  the  motion  of  a  sys¬ 
tem  consisting  of  an  oscillating  hoUow  cylinder  con¬ 
taining  a  liquid  is  eicamined.  It  leads  to  a  cubic  ' 
equation  in  the  square  root  of  the  viscosity  of  a  form 
suitable  for  absolute  calculations.  The  conditions 
under  which  this  reduces  to  the  forms  of  the  various 
known  empirical  and  semi-empirical  equations  for 
calculating  viscosity  from  the  logarithmic^  decrement 
of  the  amplitudes  are  examined,  and  the  factors  for 
the  design  of  an  apparatus  suitable  for  unambiguous 
results  are  discussed.  (Contractor's  abstract) 
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Rensselaer  Polytechnic  Inst.  Dept  of  Chemistry, 
Troy,  N.  Y. 

VISCOSITY  MEASUREMENTS  ON  FUSED  SALTS. 
PART  2.  SOME  ALKAU  AND  ALKALINE  EARTH 
CHLORIDES,  by  R.  D.  Reeves  and  G.  J.  Janz. 
[1965]  [7]p.  incl.  dlagrs.  tables,  refs.  (AF08R-6S- 
2366)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-e3-181,  and 
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Office  of  Naval  Research)  AO  629651 

Unclassified 

Also  published  in  Trans.  Faraday  Soc. ..  v..  61:-  2305- 
4Sll,  Oct.  1965. 

Viscosity  measurements  by  the  osciliation  nollow 
cylinder  method  were  carried  out  at  temperatures 
in  the  range  650°-  1050°C  on  the  chlorides  of  cal¬ 
cium,  strontium,  barium,  rubidium  and  cesium. 

The  results  are  discussed  in  the  lignt  of  current 
views  on  viscous  flow  in  ionic  liquids. 


2477 

Rensselaer  Polytechnic  Inst.  Dept,  of  Electrical 
Engineering,  Troy,  N.  Y. 

OPTIMAL  TRAJECTORY,  GUIDANCE,  AND  CON¬ 
JUGATE  POINTS,  by  I.  Lee.  [1965]  l9]p.  inci. 
refs.  (In  cooperation  with  General  Electric  Re¬ 
search  Laboratory,  Schenectady,  N.  Y. ) 

(AF  AFOSR-63-279) 

Published  in  Inform,  and  Control,  v.  8;  589-606, 

Bi?.  'ISSST' 

Two  interesting  and  important  properties  of  the 
conjugate  points  are  discussed  and  illustrated  by 
means  of  examples.  These  properties  are  shown 
to  have  significant  Implications  for  trajectory  and 
guidance  optimization  problems.  The  conjugate 
point  nearest  to  the  initial  time  determines  the  maxi¬ 
mum  duration  of  an  optimal  control  for  a  linear 
process  with  a  quadratic  cost  functional  and  for  a 
certain  nonlinear  process.  If  there  is  a  conjugate 
jioint  to  the  terminal  time,  then  it  is  not  possible 
to  construct  the  linear,  optimal  guidance  system  in 
a  neighborhood  of  the  nominal  trajectory.  (Con¬ 
tractor's  abstract) 


2478 

Rensselaer  Polytechnic  Inst.  Dept,  of  Electrical 
Engineering,  Troy,  N.  Y. 

STABIUTY  OF  RANDOM  UNEAR  SYSTEMS-AN 
EXAMPLE,  by  W.  G.  Tuel,  Jr.  and  P.  M.  DeRusso. 
[1965]  [2]p.  Incl.  diagr.  (Sponsored  jointly  by 
Air  Force  Cambridge  Research  Laboratory;  and 
Air  Force  Office  of  Scientific  Research  under  AF 
AFOSR-63-279)  Unclassified 

Published  in  IEEE  Trans.  Automatic  Control,  v. 
AC-10:  166-107,  Jan.  1965. 

Stability  regions  are  investigated  for  systems  subject 
to  noise  that  is  neither  white  nor  Gaussian. 
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Ren.i.selaer  Polytechnic  Inst.  [Dept,  of  Mathemattcsj 
Troy,  N.  Y. 


NATIVE  REPRESENTATIONS  FOR  THE  REDUCED 
WAVE  EQUATION,  by  D.  S.  Conen.  [1965]  [9]p. 
incl.  refs.  (AFOSR-66-2201)  (AF  AFOSR-63-182) 

AD  629649  Unclassified 

Also  publisned  in  Jour.  Matn.  and  Mecn. ,  v.  14: 
403-412,' May  1965. 

In  this  paper  the  autnor  derives  the  sjiectral  repre¬ 
sentation  of  a  function  f  l2[0,  a]  associated  witii  tne 
system  r2u"  +  ru'  ♦  (k2r2  -  ■)u  =  0(0  r  -  a),  ''u(a)- 
0,  where  ^f(x)  is  defined  by  any  one  of  the  tnree  fol¬ 
lowing  equations;.  (1)  f(x)  =  f(x),  (2)  '*f(x)  =  f'(x),  or 
(3)  '  f(x)  =  f'(x)  +  Zf(x)  where  f  and  Z  are  given  con¬ 
stants.  This  gives  rise  to  a  type  of  Hankel  trans¬ 
form.  TTiis  result  is  then  applied  to  find  represent,.'- 
tions  of  the  solutions  of  the  following  problems., 

(1)  Au  ^  k2u  =  0(0-  r  ■  a,  0  ■  6  ■  •  2^).  with 

boundary  conditions  u(a,  0)  •  0(0  i  0  s  -i),  u(r,  a)  • 

0(0  ^r  <a)  and  u(r,  0)  *  f(r)  (0  <  r  <■  a);  (2)  Au  +  k^u  •- 
F(r,  0)  (0  '  r  i  a,  0  6  '  2r).  with  boundary  conditions 

'u(a.  0)-  J(d  '  0  2®).  (Math.  Rev.  abstract) 


2480 

Rensselaer  Polytechmc  Inst.  Dept,  of  Mathematics, 
Troy,,  N.  Y. 

BIMATRIX  EQUIUBRIUM  POINTS  AND  MATHEMA¬ 
TICAL  PROGRAMMING,  by  C.  E.  Lemke.  [1965] 
[9]p.  (AFOSR-65-2423)  (AF  AFOSR-63-339) 

AD  627771  Unclassified 

Also  published  in  Management  Sci. ,  v.  11;.  681-689, 
May  1465. 

Some  simple  constructive  proofs  are  given  of  solu¬ 
tions  to  the  matrix  system  Mz— w=  q;  z  0;w  s  o, 
and  w  .=  0.  fur  various  kinds  of  data  M,  q,  which 
embrace  the  quadratic  programming  problem  and  the 
problem  of  finding  equilibrium  points  of  bimatrix 
games.  Tne  general  scheme  is.  assuming  non¬ 
degeneracy,,  to  generate  an  adjacent  extreme  point 
path  leading  to  a  solution.  The  scheme  does  not  re¬ 
quire  that  some  functional  be  reduced. 


2481 

Rhode  Island  U. ,  Kingston. 

GORDON  RESEARCH  CONFERENCE  ON  INORGANIC 
CHEMISTRY,  New  Hampton,  New  Hampshire,  Aug. 
22-27,  1965,  by  R.  B.  Johannesen.  Final  rept. 

1965]  2p.  (AFOSR-66-2813)  (AF  AFOSR-65-940) 

Unclassified 

The  program  of  this  conference  included  "Recent 
Developments  in  Synthetic  Inorganic  Chemistry, 
Nuclear  Resonance  Sjiectruscopy,  Unusual  Oxidation 
States.  Structure  of  Halid  Complexes,  and  Complcxe.s 
of  Chromium  (II).  Five  of  the  invitees  were  from 
foreign  countries. 


NEW  EIGENFUNCTION  EXPANSIONS  AND  ALTER- 
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RIAS,  Inc. ,  Baltimore,  Md. 

PHOSPHATIDIC  ACID  AND  GLYCERIDE  SYNTHESIS 
BY  PARTICLES  FROM  SPINACH  LEAVES,  by  G.  M. 
Cheniae.  [1965]  [9]p.  incl.  dtagrs.  tables,  refs. 
(AFOSR-65-1283)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)947, 
and  National  Institute  of  Health)  AD  620495 

Unclassified 

Also  published  in  Plant  Physiol,  v..  40:  235-243, 

Mar.  1^65. 

The  enzymic  synthesis  o'  pnospnatidic  acid,  tri-,  di- 
and  monoglyceride  from  L-a-glycerol-phosphate-1,; 
3-C14  is  descrioed.  On  a  specific  activity  basis  a 
fraction  from  spinach  leaves  sedimenting  at  104,000 
X  g  nad  the  greatest  activity.  Requirements  for  A.TP., 
coenzyme  A,  fatty  acid,  and  a  divalent  cation  were 
demonstrated,  thus  suggesting  synthesis  of  phos- 
phatidic  acid  by  the  Kennedy-Kornberg  pathway.  Re¬ 
placement  of  qlycerol-phocphate  with  glyceiol  re¬ 
sulted  in  a  pronourced  decrease  of  incorporation. 
Activity  could  be  restored  by  addition  of  glycerol 
kinase  thus  iiidicating  absence  of  glycerol  kinase  in 
these  particles.  Kinetic  studies  on  the  products 
indicated  that  phosphatidic  acid  was  the  precursor 
for  glycerides.  In  addition  to  these  products  an  un¬ 
known  labeled  phosphatide  is  observed. 

2483 

RIAS,  Inc..  Baltimore,  Md. 

PLASTOCYANIN  PHOTO-OXIDATION  BY  DETER¬ 
GENT-TREATED  CHLOROPLASTS,  by  B.  Kok  and 
H.  J.  R.  Rurainski.  [1965]  [3]p.  incl.  dlagrs. 
(AFOSR-65-1517)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  49(638)947), 
National  Aeronautics  and  Space  Administration,  and 
National  Institute  of  Health)  AD  619224 

Unclassified 

Also  published  in  Biochem.  et  Biophys.  Acta,  v.  94:, 
568-59o7 1465^ 

The  time  course  was  measured  of  the  photo-oxldation 
of  2  concentrations  of  plastocyanln,  10%  of  which 
was  in  the  reduced  state  at  the  beginning  of  the  ex¬ 
periment.  Despite  a  4.5-fold  concentration  differ¬ 
ence,  the  initial  rate  of  photo-oxidation  is  equal  in 
both  cases.  However,  the  time  required  lor  the 
conversion  to  be  half  completed  is  ^  5-fold  longer 
in  the  case  of  high  substrate  concentration.  These 
kinetics  closely  resemble  those  reported  for  cyto¬ 
chrome  F  and  indicate  that  the  rate  is  proportional 
to  the  ratio  (plastocyanin)  reduced,'(plastoc>anin) 
total.  Data  were  also  obtained  by  recording  the  time 
courses  of  plastocyanin  photooxidation  lor  2  light 
intensities.  The  saturation  rate  as  well  as  quantum 
yield  of  the  process  are  proportional  to  the  fraction 
of  the  substrate  in  the  reduced  form.  Tne  most 
reasonable  explanation  remains  that  in  photosynthesis, 
plastocyanin  and  cytochrome  F  function  'in  parallel  , 
both  donating  to  photosystem  I  electrons  generated  in 
the  second,  02-evolving,  photo-act. 


2464 

RIAS,  Inc.,  Baltimore,  Md. 

FATTY  ACID  SYNTHESIS  BY  EXTRACTS  OF 
EUGLENA,  by  G.  M.  Cheniae  and  P.  C.  Kerr. 

(1965)  [ej?.  incl.  tables,  refs.  (AFOSR-65-i518) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)947  and  National  InsUtute 
of  Health)  AD  619135  UnclassUied 

Also  published  in  Plant  Physiol.,  v.  40;  452-457, 

May  1965. 

Stearic  acid,  a  major  product  of  fatty  acid  syntiiests 
by  extracts  of  Euglena,  was  degraded  and  shown  to 
be  synthesized  de  novo.  Oxidation  of  proAicts  with 
peracids  did  not  alter  subsequent  chromatographic 
behavior  thus  indicating  lack  of  unsaturation  in  the 
products.  Avidln  did  not  inhibit  incorporation  of 
^^C-acptyl-CoA  nor  did  it  alter  distribution  of  prod¬ 
ucts.  The  fatty  acids  synthesized  were  found  to  oc¬ 
cur  both  in  the  free  and  esterllled  foi  m  in  approxi¬ 
mately  equal  amounts  and  with  no  significant  dif¬ 
ferences  in  the  spectrum  of  products.  The  require¬ 
ment  for  adenosine  triphosphate  could  not  be  replaced 
by  adenosine  mono-  dlpliosphate  Ixit  could  be  partially 
replaced  by  o'her  nucleoside  triphosphates.  The  re¬ 
sults  are  discussed  on  tne  basis  mat  the  phosphoeno- 
late  of  acetyl-CoA  acts  as  a  carbanion  for  condensa¬ 
tions  in  a  variant  reaction  of  the  classical  malonyl- 
CoA-acetyl-CoA  condensation. 


2485 

RIAS,  Inc.,  Baltimore,  Md. 

REDUCING  POWER  GENERATED  IN  THE  SECOND 
PHOTOACT  OF  PHOTOSYNTHESIS,  by  a  Kok  and 
A.  E.  Datko.  (1965)  (7]|5.  incl.  dlagrs.  tables,  refs. 
(AFOSR-66-0290)  (Sponsored  jointly  by  Air  Foret 
Office  of  Scientllic  Research  under  AF  49(638)947, 
and  National  Aeronautics  and  Space  Administration) 
/.D  639870  UnclassUied 

Also  imblished  in  Plant  Physiol.,;  v.  40:  1171-1177, 
Nov.  1865. 

The  photochemical  f  cilvitles  of  cell  free  prepara¬ 
tions  of  Bishop’s  Scenedesmus  mutant  no.  8,  of  the 
wild  type  strain  and’oTspinach  chloroplasts  was 
compared.  The  data  were  largely  consistent  with 
the  assumption  that  the  mutant  lacks  photosystem  1 
of  photosynthesis.  Whereas  high  potential  oxidants 
such  as  ferrlcyamde  and  henzoquinone  sustained 
oxygen  evolution  with  good  yield,  lower  potential 
oxidants  were  reduced  with  a  poor  quantum  efficiency. 
A  comparative  study  of  a  nu.nMor  of  oxidants  having 
different  normal  potentials  was  made.  A  distinct 
transition  from  high  to  low  quantum  yield  occu.->'ed 
at  a  potential  value  of  E'  -  ♦.  0.18  volt,  ft  was  as¬ 
sumed  that  this  potential  is  equal  or  close  to  the 
normal  potential  of  the  primary  photoreductanl 
generated  inphotoact  II  of  photosynthesis. 
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BIAS,  Inc.,  Baltimore,  Md. 

BASIC  RESEARCH  IN  PHOTOSYNTHESIS,  by  B.  Kok. 
Final  rept.  Oct.  1,  1960-Oec.  31.  1965  [8]p.  incl. 
refs.  (AFOSR-66-0602)  (AF  49(638)947)  AD  630524 

Unclassllicd 

The  supported  research  covered  a  number  of  aspects 
ot  photosynthesis  and  related  processes.  Instru¬ 
mentation  and  methodology  were  developed  in  the 
areas  of  m::8s  spectrometry,  sensitive  spectroscopy, 
polarogrii^iy  (O2  exchange),  and  further  techniques 
to  irradiate  photosynthetic  materials  with  high- 
Intensity  monochromatic  light.  The  question  whether 
respiration  proceeds  at  the  same  rate  in  light  as  in 
darkness  was  studied  with  different  organisms  and 
light  of  different  colors  and  Intensity .  It  was  shown 
that,  deperiding  on  the  wavelength  o*  ilium' nation, 

O2  uptake  could  be  either  decreased  or  erhanced  dur¬ 
ing  photosynthesis  Analysis  of  the  2  phjtosystems 
of  i^otosynthebis  were  also  made  witn  Isolated 
spinach  chloroplasts.  Action  spectra  have  been  de¬ 
termined  for  various  chloroplast  reaction  systems. 

A  long  wave  chlorophyll  component  in  the  chloroplast, 
which  occurs  in  the  low  concentration  of  1  per  400 
total  chlorophylls  was  detected  and  investigated  with 
the  aid  of  sensitive  spectroscopy,. 


2487 

RIAS,  Inc, ,  Baltimore,  Md. 

THE  REDUaNG  POWER  GENERATED  IN  PHOTO- 
ACT  I  OF  PHOTOSYNTh.ESIS,  by  a  Kok,  H.  J. 
Rurainski,  and  0.  V.  K.  Owens.  (1995}  lOp.  incl. 
diagrs.  refs.  (AFO8R-68-0838i  (AF  49(638)947) 

AD  639669  Unclassified 

Also  published  in  Blochlm.  et  Biophys.  Acta, 

V.  ■i65:W-'j55.~i965. 

The  photoreductlon  of  biologen  dyes  having  Eq' 
values  between  -0.32  and  -0,74  V  was  studied  with 
isolated  chloroplasts.  Compared  to  ferrlcyanlde, 
all  compounds  mediated  photo^ynthetic  oxygen  evolu¬ 
tion  and  pliotophosphorylation  with  equal  rate  and 
efficiency.  The  concentration  required  for  maximum 
stimulation  increased  with  decreasing  normal  poten¬ 
tial.  Under  anaerobic  conditions,  an  accumulation 
of  the  reduced  vlologens  could  be  observed  directly. 
Despite  the  interference  of  a  back  reaction  with 
photosynthetlcally  evolved  O2'  compounds  with 
Egi>  -0.55  could  be  reduced  completely,  lower - 
potential  agents  partially.  It  is  concluded  that  the 
normal  potential  of  the  strong  reductant,  generated 
In  the  long-wave  photoact  of  photosynthesis  Is  as  low 
or  lower  than  -0.  TV., 


2488 

RIAS,  Inc. Baltimore,  Md. 

PROPERTIES  OF  CONDUCTION  ELECTRONS  IN 
IONIC  CRYSTALS,  by  D.  Kahn.  Final  rept.  Jan. 


IS,  1961-Jan.  14,  1965.  [36]p.  incl.  diagrs. 

Ubles.  (AFOSR-65-0657)  (AF  49(638)1017) 

AD  614091  Uncla.',sified 

Invest  igations  in  tne  properties  of  charge  transport 
and  charge  interaction  in  tne  alkali  nalide  crystals 
are  presented.  Studies  were  made  ol  photocon¬ 
ductivity,  space  cnarge  formation,  photodiflusion, 
ionic  charge  diffusion,  and  electron  Interaction 
with  tne  lattice  ions  of  these  materials.  The  alkali 
nalide  crystals  may  be  considered  as  large  band 
gap  semiconductors. 


2489 

RIAS.  Inc.,.  Baltimore,  Mo. 

ONE-ELECTRON  CRYSTAL  POTENTIAL  AND 
OPW  BAND  ENERGY  CALCULATIONS  FOR  KCl 
(Abstract),  by  D.  Kahn  and  F.  W.  Quelle,  Jr. 

[1965]  (Ijp.  (AF  49(638)1017]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. 
Kansas  City,  Mo.  ,•  Mar.  24-27,  1965. 

Publisned  in  Bull.  Amer.  Phys.  Soc. ,  Series  II. 

V.  iWKiTT'Mar.  24,  1965. 

A  series  of  programs  for  the  calculation  of  electron- 
energy  bands  of  group  IV  semiconductors  written  by 
one  of  us  (FWQ)  has  been  extended  to  include  dif¬ 
ferent  types  of  atoms  in  the  unit  cell.  Tne  starting 
potential  for  tnis  self-consistent  calculation  seneme 
includes  the  perturbation  of  tne  free-ion  electionic 
potential  by  the  neignboring  ions  in  the  crystal.  A 
comparison  of  tne  potential  with  a  potential  obtained 
from  a  Hartree-Fock-Slater  free-ion  calculation  and 
a  comparison  of  some  preliminary  results  tor  tne 
eneigy  gap  in  KCl  are  discussed. 


2490 

RIAS,  Inc.y  Baltimore,.  Md. 

PHOTODIFFUSION  PHENOMENA  IN  ADDITIVELY 
COLORED  ALKALI  HAUDE  CRYSTALS  (Abstract), 
by  J.  N.  Maycock  and  D.  Kann  (1965]  (l]p. 

(AF  49(638)1017]  Urclasstfied 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. 
Kansas  City,.  Mo. ,  Mar.  24-27,  1965. 

Published  in  Bull.  Amer.  Pnys.  Soc. ,  Scries  H, 

V..  10:  348,  Mar.  24,  1965. 

Photodlffusion  studies  in  illuminated,  additively 
colored  alkali  halide  crystals  nave  demonstrated 
photodlffusion  voltages  of  several  hundred  micro¬ 
volts  in  a  number  of  alkali  halide  crystals.  Obser¬ 
vation  of  tne  photodlffusion  current  with  cnopped 
light  snow  a  dependence  on  the  mopping  frequency 
that  may  be  correlated  with  tne  electron  mobility 
in  the  crystal.  Variation  of  tne  initial  current  den¬ 
sity  with  illuminatiun  is  snuwn  for  several  crystals. 
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Tne  lormulaUcn  of  a  tneoretical  model  for  pnoto- 
diffusion  In  crystals  witn  current  blocKing  contacts 
is  also  discussed. 


RIAS.  Inc. ,  Baltimore.  Md. 

SOME  APPLICATIONS  OF  STOCHASTIC  DIFFER¬ 
ENTIAL  EQUATIONS  TO  OPTICAL  NONLINEAR 
FILTERING,  by  W.  M.  Wonham.  (I965|  (23|p.  incl. 
refs.  iAFOSR-65-2330)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Researcn  under  AF  49(638) 
1206  and  National  Aeronautics  and  Space  Administra¬ 
tion)  AD  629271  Unclassified 

Also  published  In  SIAM  Jour.  Control,  Ser.  A, 

V.  2;  347-369,  1965. 

In  control  tneory  it  is  required  to  estimate  tne  dynam¬ 
ical  state  of  .1  physical  system  on  tne  oasis  of  oata 
perturijed  by  noise..  Solution  of  the  estimation  proo- 
lem  is  usually  immediate  if  one  <<nows  tne  probability 
distribution  of  tne  system  state  at  each  instant  of 
time,  conditional  on  the  data  available  up  to  that  in¬ 
stant.  It  is  thus  of  interest  to  asit  hou  this  posterior 
prooability  distribution  evolves  with  time,  and  if  pos¬ 
sible  to  specify  tne  dynamical  structure  of  a  filter 
(i,  e. ,  analog  device),  which  generates  tne  posterior 
distribution  when  its  input  is  the  time  function  actu¬ 
ally  observed.  In  this  paper,  filters  of  tnis  type  are 
defined  by  means  of  stochastic  differential  equations 
fur  tne  posterior  distribution  in  which  tne  observed 
time  function  appears  as  a  forcing  term.  When  tie 
function  to  be  estimated  is  a  Marsov  step  process 
and  the  noise  is  wnite  Gaussian,  the  optimal  non¬ 
linear  filter  equations  are  discussed  in  detail.  For 
one  example,  performance  of  the  optimal  nonlinear 
filter  is  evaluated  numerically  and  is  found  to  be 
somewhat  better  than  that  of  the  simpler  Wiener 
filter.  The  paper  concludes  with  heuristic  generali¬ 
zation  to  a  continuous  state,  and  some  tentative  re¬ 
marks  on  the  form  of  tne  solution. 


RIAS.  Inc. ,.  Baltimore,  Md. 

NEAR  OPTIMAL  CONTROL  IN  THE  PRESE  CE  OF 
SMALL  STOCHASTIC  PERTURBATIONS,  bv  H.  J. 
Kushner.  [1965]  |6]p.  incl.  refs.  (Sjionsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)1206  and  National  Aeronautics  and  Space 
Administration)  Unclassified 

Presented  at  the  Joint  Automatic  Control  Conf.  .• 
Stanford.  Calif. ,  June  24-26,  1964. 

Published  in  Jour,  of  Basic  Eng. .:  v.  87;-  103-198. 
Mar,  1965, 

One  considers  the  stochastic  system  x(t)  f(xi-), 
u(t)  ♦  '(t)  whpre  '(t)  is  a  noise  term,  with  loss 
criterion  g(x,u)dt,  A  method  of  computing  a 
correction  to  the  optimal  deterministic  control,  when 
the  effects  of  -'(t)  are  small,  is  presented.  Die 


method  is  based  on  some  recent  works  in  the 
stochastic  calculus  of  variations  which  prove  the 
applicability  of  a  form  of  the  Lagrange  multiplier 
rule  and  the  Hamiltonian  formulation  to  stochastic 
extremum  problems.  The  method  is  quite  general 
and  is  capable  of  expansion  to  a  greater  degree  of 
control  correction  as  the  noise  effects  increase. 
(Contractor’s  abstract) 


RIAS,  Inc. ,  Baltimore,  Md. 

NONUNEAR  FILTERING  THEORY,  by  R.  S.  Bucy. 
[1965]  (l]p  (AF  49(638)1206)  UnclassUled 

Published  in  IEEE  Trans,  on  Automatic  Control, 

V.,  AC-10:  198-199,  Apr.  1965. 

A  partial  differential  equation  governing  the  tem¬ 
poral  evolution  of  the  conditional  density  is  ob¬ 
tained  which  seems  more  rigorous  and  simpler, 
with  more  insight  into  the  structure  of  the  answer 
than  that  form^ly  obtained  by  H.  J..  Kushner. 
Linearizing  the  optimum  noi^near  problem  leads 
to  quite  a  different  and  probably  more  useful  approx¬ 
imate  solution.  First  an  abstract  representation 
for  the  conditional  density  in  terms  of  a  functional 
•  the  stochastic  integral  of  various  functions  with 
respect  to  the  observed  random  process  is  obtained, 
then  using  Ito’s  rando.n  calculus  a  random  partial 
differential  equation  l  >r  the  conditional  density  is 
obtained.  There  is  a  marked  departure  from  the 
usual  procedure  of  first  linearizing  and  then  apply¬ 
ing  the  iinear  theory.. 


[RIAS,  Inc. ,  Baltimore,  Md.  j 

STAUIUTY  AND  POSITIVE  SUPERMARTINGALES, 
by  R.  S.  Bucy.  [1965]  [5]p.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  49(638)1206  and  Natirnal  Aeronautics  and  Space 
Administration.  Unclassified 

Published  In  Jour.  Differential  Equations,  v.  1; 
151-155,  Apr.  1965. 

The  problem  considered  is  the  stability  of  solutions 
of  nonlinear  difference  equations  contusing  random 
elements.  Guided  by  the  Liapunov  theory  for  de¬ 
terministic  systems,  the  concepts  c  f  a  random 
equilibrium  point  and  stability  of  a  random  solution 
in  probability,  as  well  as  an  almost  everywhere  or 
almost  sure  asymptotic  stability,  are  introduced. 
These  concepts  seem  the  natur^  counterparts  for 
random  sy.stems  of  the  Liiapunov  theory,  with  posi¬ 
tive  supermartingales  corresponding  to  Liapunov 
functions.  The  results  obtained  are  roughly  as  fol¬ 
lows.  A  sufficient  condition  for  stability  in  p-oba- 
bility  is  the  existence  of  a  positive  definite  continu¬ 
ous  function  which  is  a  eupermartingaie  along 
solutions,  and  for  asymptotic  stability  almost  every¬ 
where  the  existence  of  a  decreasing  jiositive  sujper- 
marllngale. " 
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2495 

RIAS,  Inc. ,  DalUtnore,  Md, 

THEORETICAL  ANiJ  QUANTUM  CHEMISTRY  OF 
BORON  COMPOUNDS,  by  J.  J.  Kaufman.  Final 
rept.  Feb.  1,  1963-Jan.  31,  1965.  Jan.  1965. 

4p.  incl.  refs.  (AFOSR-6S-1057)  (AF  49(638)1220) 
AD  617895  Unclassified 

Work  has  been  conducted  on  both  rigorous  and  seml- 
empirical  molecular  orbital  calculations  for  boron 
compounds.  New  developments  in  theoretical  and 
computational  methods  for  application  to  the  stabili¬ 
ties  and  energetics  of  these  compounds  were  also  in¬ 
vestigated.  A  list  of  papers  completed  unde*  the 
contract  is  presented. 


2498 

RIAS,  Inc.,  Baltimore,  Md. 

SEMIRIGOROUS  LCAO-MO-SCF  METHODS  FOR 
three-dimensional  MOlErUL.\R  CALCULATIONS 
INCLUMNG  ELECTRON  REPULSION,  by  J.  J. 
Kaufman.  [1965]  [5]p.  incl.  refs.  (AFOSR-66-03 IS) 
(Sponsored  jointly  oy  Advanced  Rjsearch  Projects 
Agency  and  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)1220)  AD  629397  Unclassified 

Presented  at  InternatT  Symposium  on  Atomic  and 
Molecular  Quantum  Theory,  Sanlbel  Island,  Fla. , 

Jan.  18-23,  1965. 

Also  published  in  Jour.  Chem.  Phys. ,  v.  43;  S152- 
S156,  Nov.  15,  1965. 

A  semlrlgorous  LCAO-MO-SCF  method  including 
electron  repulsion,  for  3-dimensional  closed-shell 
molecular  calculations  has  been  derived.  The  method 
starts  with  the  complete  many-electron  Hamiltonian 
(in  which  interelectronic  Interactions  are  included 
explicitly)  and  the  self-consistent  molecular  orbital 
equations  of  Roothaan,  then  makes  a  series  of  system¬ 
atic  approximations  for  the  integrals  involved.  There 
are  several  different  levels  of  approximation  which 
evolve  depending  on  how  restrictive  one  makes  the 
conditions  for  neglecting  a'(l)a"(l),  where  a'  and  a” 
are  2  orbitals  on  atom  A;  and  a'(l)b”(l),  where  a  is 
an  orbital  on  atom  A  and  b  is  an  orbital  on  atom  B, 

A  B,  and  for  neglecting  (a'c'"|Gl  b"d'v),  where 
atom  D,  and  A,  B,  C,  D  are,  in  general,  different 
atoms.  The  approximations  for  the  core  operators 
are  defined  and  the  core  Hamiltoman  matrix  elements 
are  presented  in  detail  for  several  of  the  levels  of  ap¬ 
proximation.  The  complete  expressions  for  Foi^i, 
Fjtjii,  and  for  closed-shell  systems  in  the  2 
simplest  of  the  approximative  schemes  are  Included. 
The  salient  details  of  the  more  complicated  schemes 
(corresponding  to  lesser  and  lesser  neglect  of  the 
Interaction  of  charge  distributions)  are  indicated. 

These  semlrlgorous  LCAO-MO-SCF  schemes  hold 
promise  for  less-than-rlgorous  yet  netter-than- 
empirical  calculations  for  the  whole  gamut  of  3  dimen¬ 
sional  molecules  from  simple  Inorganics  through 


complicated  organics.  An  analogous  treatment  with 
the  same  approximations  for  the  neglect  of  certain 
integrals  can  also  be  aii’i'ed  to  an  open-shell  LCAO- 
MO-SCF  procedure,  (t '  .aractor's  abstract) 


2497 

RIAS,  Inc.,  Baltimore,  Md. 

MOLECULAR  ORBITALS  OF  DIBORANE  IN  TERMS 
OF  A  GAUSSIAN  BASIS,  by  L.  Burnelle  and  J.  J., 
Kaufman.  |)965]  [6]p.  incl.  diagr.  tables,  refs. 
(AFOSR-66-0360)  (AF  49(638)1220)  AO  632224 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  43:  3540- 
3545,  Nov.  15,  1965. 

The  molecular  orbitals  of  diborane  have  been  calcu¬ 
lated  by  the  nonempincal  SCF-LCAO  method,  taking 
all  electrons  of  the  molecule  into  account  and  calcu¬ 
lating  exactly  all  the  integrals.  The  basis  functions 
were  Gaussiaiis  centered  on  the  various  atoms  of  the 
molecule.  Two  sets  of  Gaussians  have  been  used,  the 
largest  one  containing  54  functions,  distributed  as 
follows:'  96  +  3P  on  each  boron,  and  3s  on  each  hydro¬ 
gen.  The  ordering  of  the  molecular  orbitals  on  the 
energy  scale  agrees  with  that  found  by  Newton,  Boer, 
Palke,  and  Lipscomb  who  have  used  an  almost  opti¬ 
mized  minimi  STO  basis.  The  calculated  total 
molecular  energy,  -52.753  a.  u.,  isOA68a.  u.  higher 
than  the  experimental  value.  A  value  of  1 2.9  ev  is 
obtained  for  the  ionization  potential,  which  is  to  be 
compared  with  experimental  results  ranging  from 
11.9  to  12.1  ev.  An  electron-jxipulation  analysis  in¬ 
dicates  the  presence  of  very  small  gross  atomic 

charges  (qB=  -0.088e,  qH(bridge)"  0.002ei 
‘•H(terminal)  ^  The  overlap  populations  are 

as  follows:  n(B,  B)  =  0.064;  n(B,  =  0.880., 

n(B,  H|jj.j|jgg)  =  0.345.  These  suggest  a  structure 
involving  practically  no  bond  between  the  borons, 
the  bonding  in  the  central  part  of  the  system  being 
mainly  concentrated  in  3  center  banana  bonds. 
(Contractor's  abstract) 


2498 

RIAS,  Inc. ,-  Baltimore,'  Mad. 

LCAO-MO  CALCULATIONS  ON  BORON  COMPOUNDS. 
I.  LCAO-MO-SCF  CALCULATIONS  ON  BORAZINES, 
by  O.  Chalvet,  R.  Daudel,  and  J.-  J..  Kaufman.  [1965] 
[6)p.  incl.  tables.  (Sjionsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1220, 
Office  of  Naval  Research,  and  Ordnance  Materials 
Research  Office)  Unclassifit  i 

Published  in  Jour.  Amer.  Chem.  Soc.  ,  v.  87. 

399-405,  Feb.  5,  1965. 

Molecular  orbital  ci.lculations  for  borazines  using  an 
LCAO  tcch.nique  have  been  performed  in  the  framework 
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of  tbc  following  3  different  approximations:  (l)Huckel, 
(2)  Pariser-Parr  (without  iteration),  and  (3)  Pople 
(iterated  to  self-consistency)  utilizing  the  Pariser- 
Parr  approximations  for  the  integrals.  Several  dif¬ 
ferent  theorstical  models  for  choice  of  input  param¬ 
eters  have  been  utilized.  Modified  values  for  boron 
electron-repulsion  integrals,  which  taJce  into  account 
electron  correlation  effects,  have  been  calculated  for 
each  different  choice  of  theoretical  model.  Compari¬ 
son  of  the  calculated  fXAO-MO-SCF  results  for  mo¬ 
lecular  energy  levels  against  known  experimental  data 
and  examination  of  the  magnitude  of  the  terms  of  the 
final  SCF  Hamiltonian  matrix  to  be  diagonalized  indi¬ 
cated  a  reasonable  choice  for  a  calculationa'  model. 
(Contractor's  abstract) 


2499 

RIAS,  Inc. ,  Baltimore,  Md. 

STABIUTY  OF  NONLINEAR  CONTROL  SYSTEMS, 
by  S.  Lefschetz.  New  York,  Academic  Press,  Inc. , 
196S,  ISOp.  incl.  diagrs.  refs.  (Mathematics  in 
Science  and  Engineering  Series  v.  13)  (AFOSR-65- 
1390)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(636)1242),  Army 
Ordnance  Missile  Command,  and  National  Aeronautics 
and  Space  Administration)  AD  621133 

Unclassified 

The  latest  material  on  nonlinear  control  theory  is  pre¬ 
sented  as  It  has  developed  from  the  direct  stability 
method  of  Liapunov.,  The  first  chapter  deals  exclu¬ 
sively  with  dimensions  one  and  two  and  can  be  con¬ 
sidered  elementary.  The  next  5  chapters  present 
theory  from  what  may  be  considered  the  pre-Popov 
period  and  leans  heavily  upon  vectors  and  matrices. 

The  next  chapter  deals  with  Popov's  contribution, 
which  envolves  Fourier  transforms  and  advanced  analy¬ 
sis,  The  last  chapter  considers  a  theorem  similar  to 
but  weaker  than  Kalman's  completion  of  Popov's  second 
theorem.  For  the  reader,  the  text  presupposes  little 
more  than  a  basic  knowledge  of  standard  vector - 
matrix  technique  and  the  existence  properties  of  ordi¬ 
nary  differential  equations. 
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[RIAS,  Inc. ,  Baltimore,  Md.  J 

ON  GENERAUZED  SYSTEMS  DEFINED  BY  CONTIN¬ 
GENT  EQUATIONS,  by  E.  Roxin.  [1965]  [18]p.  incl. 
diagrs.  (AFOSR-65-2327)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638) 
1242,  National  Aeronautics  and  Space  Asministration, 
and  Office  of  Naval  Research)  AD  628719 

Unclassified 

Alsu  published  in  Jour.  Differential  Equations, 

V.  1:-  188-205,  Apr.  1965. 

The  concept  of  generalized  dynamical  system  studied 
in  a  previous  paper  is  comoined  with  notation  of  con¬ 
tingent  equations.  A  contingent  of  an  attainability 
function  as  there  defined  is  introduced,  and  existence 
and  uniqueness  theorems  are  proved  for  prescribed 


contingent  witn  such  conditions  as  compactness,  con' 
vexit},,  continuity,  and  a  "finite  escape  time"  pro- 
hluition. 


2501 

RIAS.  Inc,  .■  Baltimore,.  Md. 

STABILITY  IN  GENERAL  CONTROL  SYSTEMS,  by 
E.  Roxin.  |1965]|37]p.  incl.  diagrs.  refs. 
(AFOSR-65-2435)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Researcii  under  AF  49(638)1242, 
National  Aeronautics  and  Sjnce  Administration, 
and  Office  of  Naval  Researcn)  AD  627563 

Unclassified 

Also  published  in  Jour.  Differential  Equations, 
v.  1:~  115-150,  Apr.  1965. 

Sucn  a  system  is  defined  by  an  "attainability  function" 
F(Xo,  la,  t).  w.ncn  intuitively  yields  tne  set  of  points 
attainaole  at  time  t  w.ien  starting  from  Xq  at  time 
tg  under  a  suitable  control.  Tnis  set-valued  function 
is  subject  to  natural  axioms  regarding  its  semigroup 
property  witr.  respect  to  tg,  t.  continuity  in  t  (in  tne 
Hausdorff  metric),  upper  semicontinuity  witn  respect 
to  tne  initial  conditions,  etc..  It  is  shown  tnat  F  may 
be  extended  "backward”  (t  preceding  tg),  and  various 
natural  extensions  of  concepts  pertaining  to  dynami¬ 
cal  systems,  sucn  as  invariant  sets  and  stability,  are 
defined.  A  trajectory  of  the  system  is,  in  a  natural 
sense,  a  continuous  selection  of  F(xo,  tg,  t)  as  a  func¬ 
tion  of  t.  Trajectories  play  an  important  role  with 
respect  to  "weak"  invariance  of  sets  and  "weak" 
stability.  Tne  latter  notion  is  introduced  in  tnis  paper: 
a  set  is  weakly  stable  if,  for  Xg  sufficiently  near  to  tne 
set,  there  exists  a  trajectory  starting  at  Xg  and  re¬ 
maining  suitably  near  the  set  Necessary  and  suf¬ 
ficient  conditions  for  both  strong  and  weak  stability, 
single  or  uniform,  are  formulated  in  terms  of 
Ljapunov-like  functions. 


2502 

[RIAS,  Inc. ,:  Baltimore,  Md. ) 

THE  CONDITION  OF  REGULAR  DEGENERATION 
FOR  SINGULARLY  PERTURBED  LINEAR  DIFFER¬ 
ENTIAL-DIFFERENCE  EQUATIONS,  by  K.  L.. 

Cooke.  [1965]  [56]p.  incl  refs.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Researcn  under 
AF  49(638)1242.  National  Aeronautics  and  Space 
Administration,  and  Office  of  Naval  Research) 

Unclassified 

Published  in  Jour.,  Differential  Equations,  v.  1;: 

55^.  Jan.  1965. 

A  necessary  and  sufficient  condition  for  regular  de¬ 
generation  of  a  singularly  perturbed  linear  differential 
equation  witn  constant  coefficients 

"cijeku(ktm)(fj  ,  ™  aju(j)(t)  =  0 

k=l  j  0  ' 

is  that  all  the  roots  of  an  auxiliary  polynomial 

%l(2)-Um+''UilC|jZ*^  have  negative  real  parts.  By 
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regular  degeneration  one  means,  roughly  speaking, 
that  as  ?  -»  0+  the  solution  ol  the  perturbed  equation 
approaches  the  solution  ol  the  unpertui  bed  equation 

C  j’loajui(t)=0  on  any  finite  interval,  and  the  exponen¬ 
tial  order  as  t  »  of  the  former  approaches  the  ex¬ 
ponential  order  of  the  later.  The  author  gives  an  ex¬ 
ample  illustrating  that  for  singularly  perturbed  linear 
differential-difference  equations  with  constant  co¬ 
efficients,  of  the  form 

.dfc(e)u(*'^“')(t-i)] 

+  b.(e)uJ(t-  1)]  =  f(t,  <•), 

where  .ij(e)  -»  a^,  bj(€)  -♦  bjC^f?)  c,j,  dj^(s)  -*  d^^, 

f(t,  s)  -*  f(t,  0)  =  f(t)  as  €  -»  0^,  the  same  condition 
does  not  ensure  the  preservation  of  exponential  order. 
The  author  then  goes  on  to  prove  that  such  a  condi¬ 
tion  does,  in  fact,  ensure  convergence  over  finite 
intervals,  and  formulates  a  much  stronger  criterion 
for  regular  degeneration  for  his  differential-differ¬ 
ence  equation.  This  criterion  reduces  to  the  simpler 
one  for  the  case  of  ordinary  differential  equations,  and 
also  to  the  conditions  formulated  by  A.  Halanay.. 


2503 

RIAS,  Inc. ,  Baltimore,  Md. 

EQUIVALENCE  OF  PLANAR  DYNAMICAL  AND  tSF- 
FERENTIAL  SYSTEMS,  by  C.  Coleman.  [1965]  (ll]p. 
inch  dlagrs.  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)1242, 

National  Aeronautics  and  Space  Administration, 
National  Science  Foundation  and  Office  ol  Naval  Re¬ 
search,  Uncla.ssified 

Published  in  .Tour.  Differential  Equations,  v.  ll' 
222-233,  Apr.  1965. 

The  author  establishes  the  "total  trajectory  equiva¬ 
lence"  of  X  =  f(x)  and  x  =  f(x)tg(x)  in  a  neighborhood 
ol  the  origin  when  (1)  x  -  (xi.xo),  (2)  f  is  homoge  neous 
ol  degree  N(£l),  (3)  g  is  0(  x  N),  and  certain  (mild) 
additional  hypotheses  hold. 


2504 

RIAS.  Inc. Baltimore,,  Md 

HEREDITARY  DEPENDENCE  IN  THE  THEORY  OF 
DIFFERENTIAL  EQUATIONS- PART  :.  uy  G.  S.  Jones. 
Jan.  1965,  42p.  inch  refs.  (In  cooperation  witn 
Maryland  U. College  Park)  (Sponsored  jointly  uy 
Air  Force  Office  of  Scientific  Researcn  under 
AF  49(638)1242,  National  Aeronautics  and  Space  Ad¬ 
ministration  and  Office  of  Naval  Research) 

AD  610842  Unclassified 

A  general  class  of  differential  equations  witn  Heredi¬ 
tary  dejiendence  is  introduced  wnicn  Includes  most 
equations  ol  neredilary  t^fie  encountered  in  applica¬ 
tions  with  the  notable  exception  of  equations  of  neutral 
type.  Furlnermore.  the  class  introduced  allows  tne 


development  of  a  strong  and  tractable  qualitative 
theory  closely  resembling  tnat  of  ordinary  differential 
equations.  Much  of  t,ie  linear  analysis  and  t.ie  sta¬ 
bility  theory  as  developed  by  J..  K  Hale  for  a  more 
restricted  class  of  hereditary  equations  carries  over 
directly.  However,;  only  results  associated  witn  exis¬ 
tence  and  uniqueness  of  solutions  and  dependence  on 
initial  data  and  parameters  are  considered  lerein 


2505 

Rice  U  Dept,  of  Malneniatlcs.  Hcuston,  Tex 

NUMERICAL  ANALOGS  TO  THE  SCHWARZ  ALTER¬ 
NATING  PROCEDURE.,  by  K  Miller  |1965]|131p 
inch  diagrs.  (AFOSR-66-0048)  (AF  AFOSR-62-233) 
AD  630897  Unclassified 

Also  publis.ied  in  Numerisc.ie  Main.  y.  7',  91-103. 
1965. 

The  classical  aliernating  procedure  of  H.  A.  Schwarz 
is  a  suitaole  method  for  solving  the  Dirichlet  problem 
in  the  union  of  2  overlapping  domains  R--RiuR2,  pro¬ 
vided  that  the  Dirichlet  problem  in  a  domain  R  of  the 
domain  Rj  and  R,-  The  autnor  attempts  a  numerical 
metnod  for  the  Diricnlet  problem  in  a  domain  R  of  tne 
above  tyjie,  discretizing  tne  independent  variaoles. 
ne  gives  an  alternating  iteration  process.  Under  4 
formal  nypotneses.  he  proves  tne  convergence  and 
stability  of  his  metnod,  and  furtiier.  gives  tne  rate  of 
convergence  for  several  examples,  e.  g. ,  for  2  over¬ 
lapping  rectangles,  or  an  overlapping  disc  and  rec¬ 
tangle.  In  all  examples,  the  4  formal  nypotneses 
are  certainly  satisfied.  Alt.nougn  tne  autnor  treats 
only  Laplace's  equations  in  tne  plane  for  simplicity, 
the  metnod  is  equally  effective  for  uniformly  elliptic 
equations  with  an  arbitrary  finite  number  of  variables. 
(Math.  Rev.  Abstract) 


2506 

Rice  U  Dept,  of  Matnematics,  Houston,  Tex. 

SOME  PROBLEMS  IN  NUMERICAL  ANALYTIC  CON¬ 
TINUATION,  by  J  R.  Cannon  and  K.  Miller  (1965) 
[I2]p.  (AFOSR-66-0055)  (Sjionsored  jointly  by  Air 
Force  Office  of  Scientific  Researcn  under  AF  AFOSR- 
62-233  and  Atomic  Energy  Commission)  AD  631132 

Unclassified 

Also  published  in  SIAM  Jour.  Numer.  Anal. .  Ser  B, 
V.  2,  87-98.  1965. 

Tne  paper  is  concerned  witn  methods  of  approximate 
numericai  anaiytic  continuation  of  a  bounded  analytic 
function  on  a  disc  D.  Three  problems  are  considered. 
In  the  first  case,  f(z)  is  approximated  at  a  finite 
number  of  iioints  in  D.  In  tne  second,  f  and  its  de¬ 
rivatives  of  orders  .q  are  approximated  at  a  single 
point  Zq  in  D.  In  the  third  case,  f  and  its  derivatives 
of  order  aq  are  given  at  a  fimte  set  of  ooints  Zj  in  D. 
Error  estimates  are  given  and  an  approximating 
polynomial  is  determined  by  a  linear  programming 
problem.  (Math.  Rev.  abstract) 
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Rii'o  b.  tX?pl.  of  Met  hanicai  Engineering,  Houston, 

Tex. 

THEORY  OF  OPTIMUM  AERODYNAMIC  SHAPES. 
EXTREMAL  PROBLEMS  IN  THE  AERODYNAMICS  OF 
SUPERSONIC  HYPERSONIC,  AND  FREE- MOLECULAR 
FLOWS,  ed.  by  A.  Miele.  New  York,  .Vcademic 
Pre.ss.  1965,  455p.  incl.  djigrs.  tables,  refs.  (Inter¬ 
national  Series  of  Monographs  on  Applied  Mathematics 
and  Mechanics,  v.,  9)  (AFOSR-65-1929)  (AF  AFOSR-65- 
828!  Unclassified 

Variational  proulenis  are  treated  relative  to  wings, 
fuselages,  wing-fuselage  combinations,  and  nozzles 
in  supersonic,  nypersonic,;  and  free-tnolecular  flows, 
C.intei'ts  include  (1)  an  introduction  to  the  calculus  of 
variations,  (2)  optimum  wings  ana  'uselages  in  lincar- 
i/cd  suiiei  sonic  flow,  (3)  nonlinearized  supersonic 
(bm.s,  (4)  Newtonian  nypersonic  flow  over  wings, 
fuselages,  and  wing-fuselage  combinations;  (5)  varia¬ 
tional  problems  involving  inequality  cor.straints;  and 
(fil  the  free -molecular  How  regime  with  particular 
reierence  to  axisymmetr'c  shapes.  Tne  book  is  made 
up  1)1  contnlxitions  by  individuail  scientists  which  are 
integiated  by  the  author  to  make  the  volume  usable 
as  either  a  textbook  or  a  reference  book.  The  basic 
organizational  scheme  is  physical  rather  than  mathe- 
iiutical. 
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Rue  L.  |Ocpt.  of  Mechanical  Engineering]  Houston, 

Te'. 

THREE-DIMENSIONAL  WINGS  OF  MINIMUM  TOTAL 
DRAG  IN  NEWTONIAN  FLOW,  by  D.  G.  Hull  and 
A.  Micle.  0965]  ]7]p.  (AFOSR-65-2087)  (AF  AFOSR- 
65-828)  .\D  627668  Unclassified 

Also  published  in  Jour.  Astronaut.,  Sci. ,.  v.  12' 

39-45,  1965. 

The  problem  of  minimizing  tile  drag  of  a  slender,  3- 
diniensional  wing  in  hypersonic  flow  is  considered 
under  the  following  assumptions:  the  wing  has  2 
planes  of  symmetry;  the  wing  is  slender  in  both  the 
chordwise  direction  and  the  spanwise  direction;  the 
span  IS  presci  ibed;  the  thickness  along  the  leading 
edge  IS  zero;  the  angle  of  attack  ind  the  sideslip  angle 
.ire  zero;  the  piessure  distribution  ir>  Newtonian,  and 
the  .skin-frictiuii  coefficient  is  constant.  The  indirect 
iiu  thods  of  the  calculus  of  variations  in  two  indepen-- 
dent  v.ariables  are  emploved,  and  'he  mininiuni  drag 
problem  is  solved  for  various  conditions.  If  the  vol¬ 
ume  is  free  while  the  trailing  edge  thickness  distribu¬ 
tion  is  given,  the  optimum  surface  is  olkained  by 
loimng  corresponding  points  of  the  leading  edge  and 
the  training  edge  with  straight  lines,  on  the  other  hand, 
if  tne  volume  is  given  while  the  trailing  edge  thickness 
distrilxition  is  free,  tile  optimum  surface  is  olkained 
by  joining  corre.sponding  |K)ints  with  a  curve  suth  that 
the  complements  of  the  locally  normalized  coordinates 
satisfy  at  3 /2-power  law.  Tin  atxive  resul's  are  va'id 
regardless  of  the  conditions  ini’Kised  on  the  planform 
shape  and  the  planform  area.  For  all  of  the  cases 


considered,  analytical  expiesstoiw  are  obtained  for 
the  aerodynamic  drag  and  the  drag  coefficient. 
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Rice  U.  jDept.  of  Mechamcal  Engineering]  Hruston, 

Tex. 

THREE-DIMENSIONAL  CONFIGURATIONS  OF  MINI¬ 
MUM  TOTAL  DRAG  IN  NEWTONIAN  FLOW,  by  D.  G. 
Hull.  [1965]  [5]p.  incl.  diagrs.  refs.  (AFOSR-66- 
0050)  (AF  A'='0SR-65-828)  AD  641238 

Unclassified 

Also  published  in  Jour.  Astronaut.  Sci.,  v.  12: 

6Z-S1,  idfiS, 

Variational  problems  associated  with  3  dimensional 
corJiguratlons  (wings,  bodies,  and  wing-body  combi¬ 
nations)  are  considered,  and  the  minimum  drag  prob¬ 
lem  is  solved  under  the  assumption  that  the  base  area 
and  the  wetted  area  are  given  while  tne  length  and  the 
volume  are  free.  The  following  hypotheses  are  em¬ 
ployed:  Tile  configuration  has  2  planes  of  symmetry;' 
the  angle  of  attack  and  the  sideslip  angle  are  zero;' 
the  pressure  distribution  is  that  pertcining  to 
Newtoman  flow;  and  the  friction  coefritlent  is  con¬ 
stant.  It  is  shown  Ltat  the  optimum  configuration  is 
governed  by  a  first  order,,  nonlinear,  partial  dif¬ 
ferential  equation,  and  its  general  solution  is  pre¬ 
sented  in  parametric  form.  Furthermore,  the  aero¬ 
dynamic  drag  depends  on  the  base  area  and  the  wetted 
a:  ea  but  is  independent  of  the  base  shape;  therefore, 
the  optimum  configuration  is  not  unique.  As  a  particu- 
la.-  case,,  homothetic  configurations  are  considered, 
(mat  is,  configurations  whose  transversal  contours 
are  geometricailv  similar  to  the  contour  of  the  base), 
and  the  associated  optimum  geometries  are  deter¬ 
mined. 
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Rice  U.,  Dept,  of  Mechanical  Engineering,  Houston, 
Tex. 


EXTREMAL  PROBLEMS  IN  AERODYNAMICS,  by 
A.  Miele.  ]1965]  [13]p.  incl.  refs.  (AFOSR-66-0196) 
(AF  AFOSR- 65-828)  AD  468158 

Unclassified 

Presented  at  Symposium  on  the  Mathematical  Theory 
of  Optimal  Control,  Michigan  U. ,  Ann  Arbor,  Oct.- 
5-7,  1964. 

Also  published  in  SIAM  Jour.  Control,  Ser.  A. ,  v.  3: 
129-T41,;  1965. 

The  advent  of  jet  and  rocket  engines  as  aircraft  pro¬ 
pulsion  systems  and  the  parallel  increase  in  flight 
velocities  and  altitudes  have  made  it  necessary  to  ex¬ 
tend  the  optimization  of  aerodynamic  shapes  to  a 
wider  range  of  mach  and  Reynolds  numbers,  thereby 
including  the  hypersonic  and  free -molecular  flow 
regimes.  Since  the  distributions  of  pressure  and 
skiii-frlction  coefficients  depend  on  the  flow  regime, 
a  single  optimuni  body  does  not  exist;  rather,  a 
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succession  of  optimum  conligurations  exists,  that  is 
one  for  eacn  IIou  regime  and  each  set  of  free-stream 
conditions.  In  addition,  tne  otpimum  geometry  de¬ 
pends  on  the  quantity  being  extremized  (aerodyumic 
drag,  lilt-to-drag  ratio,  surface  integrated  heat  trans' 
fer  rate,  sonic  boom  of  an  aircraft,  tnrust  of  a  noz¬ 
zle,  as  well  as  the  constraints  employed  in  the  opti¬ 
mization  process,  whether  geometric  quantities 
(length,  thicKness,  volume,  wetted  area,  planlorm 
area,  frontal  area)  or  aerodynamic  quantities  (lift, 
bending,  moment,  pitching  moment,  position  of  the 
center  or  pressure).  The  physical  models  of  interest 
in  the  i  eory  of  optimum  aerodynamic  shapes  are  re- 
vlewe_  The  corresponding  mathematical  models  are 
illustrated  for  problems  involving  one  independent 
variable  and  for  problems  involving  two  independent 
variables.  Finally,  new  trends  in  the  theory  of  opti¬ 
mum  aerodynamic  shapes  as  well  as  certain  problems 
of  interest  in  the  immediate  future  are  outlined. 


2511 

Rice  U.,  Dept,  pf  Pnyslcs,  Houston,  Tex. 

DETECTABIUTY  OF  LUNAR  X-RAYS,  R.  C.  Haynes 
and  R.  D.  Juday  [1965]  |6]p.  Incl.  diagr.  table,  refs. 
(AFOSR-86-0796)  (AF  AFOSR-65-858)  AD  641543 

Unclassified 

Also  published  in  Planetary  and  Space  Sci. ,  v.  13; 
1249-1444,  19'S5'. 

Several  theories  that  imply  the  generation  of  x-rays 
by  the  moon  were  examined.  The  x-ray  fluxes  to  be 
expected  at  the  top  of  tne  earth's  atmosphere  were 
estimated  and  compared.  For  example.  It  was  found 
that  an  x-ray  flux  is  to  be  expected  when  the  moon  is 
full  and  Kp  high,  as  a  consequence  of  the  configuration 
of  the  aurbral  electrons  in  space  deduced  from  tne 
long  tail  model  of  tne  magnetosphere..  The  x-ray 
photons  are  caused  by  energetic  electrons  in  tlie  tail 
that  bombard  the  lunar  surface.  Alternatively,  Gold 
nas  suggested  that  lunar  x-rays  are  produced  by  the 
bombardment  by  solar-wind  electrons;  this  results 
in  a  lunar  phase  dependence  tnat  is  different  from  the 
long  tail  model.  The  background  Is  discussed  and  it 
is  concluded  that  the  lunar  x-ray  flux  may  lie  detect¬ 
able.  Experiments  of  this  kind  may  provide  useful 
tools  for  investigating  the  models.  (Contractor's 
abstract) 
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Rice  U.  Dept,  of  Space  Science,,  Houston,  Tex. 

RADIOACTIVITY  IN  SUPERNOVA  REMNANTS,  by 
D.  D.  Clayton  and  W.  L.  Craddock.  |l960]|12lp. 
incl.  diagrs.  tables,  refs.  (AFOSR-65-1824) 

(AF  AFOSR-65-855)  AD  625688  Unclassified 

Alsu  published  in  Astrophys.  Jour  ,,  v.  142:  189-200, 
July  1,.  1965., 

The  theory  is  considered  that  the  nearly  exponential 
decrease  after  the  first  100  days  of  the  light-curves 
of  Type  f  supernovae  is  due  to  nuclear  energy  released 
by  the  spontaneous  fission  of  Cf^®^  'uncertainty  of 


the  correctness  of  the  Cf-hy|iotnesis  qualifies  any 
interpretat.cn  of  (1)  supernovae  light-curves,  (2)  the 
location  and  mechanism  of  neavy-element  nucleo- 
syntnesis  by  rapid  neutron  captures,  and  (3)  tne  pres¬ 
ent-day  energy  balance  in  supernova  remnants.  It  is 
demonstrated  that,  if  the  Cf-nypotiiesis  is  correct, 
the  Crab  Nebula  presently  has  a  radioactive  energy 
input  of  1.2  X  1036  ergs  sec,  of  wnicn  amount  92'5 
is  in  tne  form  of  kinetic  energy  of  heavy  ions.  Tnat 
much  energy  would  be  significantly  related  to  ob¬ 
served  properties  of  tne  nebula.  An  experimental 
test  of  tne  Cf-hypotnesis  may  be  made  by  searcning 
for  gamma-ray  lines  associated  with  transbismuth 
radioactivity.,  Tne  anticipated  line  spectrum  is  com¬ 
plex.  The  strongest  line  flux  is  9.7  x  10"®  cm'^ 
sec"^  from  the  Crab  for  tne  390-Kev  one  of  Cf^"*®. 
Good  angular  and  energy  resolution  will  Ixi  required 
to  resolve  the  lines  from  the  sky  background. 
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Rice  U.  Dept,  of  Space  Science,  Houston,  Tex. 

PHOTON-INDUCED  BETA  DECAY  IN  STELLAR  IN¬ 
TERIORS,  by  P.  a  Snaw,  D.  D.  Clayton,  and  F.  C. 
Micnel.  (1965]  |8]p.  incl.  diagrs.  refs.  (AFOSR-66- 
0432)  (AF  AFOSR-65-855)  AD  630449 

Unclassified 

Also  published  in  Pnys.  Rev.,  v.  140.  B1433-B1441, 

bee.  6,  1965. 

Because  of  tne  astropnysical  impo.  lance  of  beta-decay 
lifetimes  in  stellar  interiors,  calculation  was  made 
of  the  rate  of  pnoion-induced  ijeta  decay  ("pnotobeta" 
decay).  I"  th®  photobeta  process  the  photon  can  be 
considered  to  decay  virtually  into  an  electron-pcsitrou 
pair,  with  the  positron  being  absorbed  by  the  nucleus. 
The  photobeta  process  is  in  competition  with  normal 
beta  decay  (if  energetically  possible),  excited-state 
beta  decay,,  and  free-positron  capture.  An  infr.ired 
divergence  problem  for  exothermic  photobeta  decay 
is  discussed,  altn  mgh  the  exolhernuc  photobeta  is 
is  too  small  to  enhance  most  spontaneous  beta  decays. 
Applications  are  discussed  in  the  driven  decay  of 
stable  nuclei.  As  an  example,  the  photc beta  lifetime 
of  a  nucleus  stable  by  200  kev  drops  from  3  x  lo'*^  yr 
at  3  x  10®  K,  to  10®  yr  at  1.2  x  10®  K  for  a  nuclear 
transition  matrix  element  charai  terizcd  by  log  ft  6 
The  competition  between  the  photobeta  process  and 
excited-state  beta  decay  is  discussed.  (Coiitractor's 
abstract 
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Rochester  U.  Dept,  of  Chemistry,,  N.  Y. 

THE  PH070CHEMISTRY  OF  METHYL  ISDPROPYl. 
KETONE,  by  A.  Zahra  and  W.  A.  Noyes,.  Jr.  (1965] 
(61p.  incl.  diagrs  tables,  refs.  (AFOSR-65-0884) 
(AF  AFOSR-63-206)  AD  618340  Unclassified 

Also  published  in  Jour.  Phys.  ('hem.  ,  v.  69  943-948, 
M^r.,T56B. 

The  photochemislry  of  methyl  isopiopyi  ketone 
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(3-nieth>l-2-lxitanone),  is  contrasted  witn  tnat  of  2- 
pentanone  since  the  former,  as  distinjtuished  from  the 
latter,  may  not  undergo  a  Norrish  Type  II  reaction, 
nie  mam  reactions  are  those  expected  from  pnoto- 
chemical  dissociation  into  radicals  hut  there  occurs  al¬ 
most  certainly  some  direct  dissociation  into  acetalde¬ 
hyde  and  propylene  by  a  process  designated  by  Norris 
as  Type  III.  By  the  addition  of  oxygen  and  of  biacetyl 
It  IS  shown  that  a  triplet  state  as  wt  II  as  a  singlet 
state  must  lie  considered  in  any  detailed  mechanism 
of  the  photochemistry  of  this  ketone.  Some  suggestions 
arc  made  as  to  the  role  each  one  plays..  Analyses 
were  performed  for  carlxin  monoxide,  methane.,  ethane, 
propylene,  and  uropane.  The  propylene  always  exceeds 
the  propane  so  that  these  2  gases  are  not  formed  solely 
by  disproportionation  of  isopropyl  radicals. 
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Rochester  U.  Dept.,  of  Chemistry,  N..  Y. 

THE  FLUORESCENCE  OF  BENZENE  AND  BEN- 
ZENE-d^,  by  J..  A.  Poole.  (I965J  (5]p.  incl.  tables, 
refs.  (AFOSR-65-1256)  (AF  AFOSR-63-206) 

AD  62H69  Unclassified 

ALSO  published  in  .lour.  Pn,-..,  Chem. ,  v..  69-  1343- 
1347,  Apr.  19F5'.~' 

A  study  w.is  made  of  the  quantum  yields  of  fluorescence 
ol  lienzene  and  benzenc-dg  in  tne  pre.ssure  range 
5-15  mm  and  at  the  temjxiratures  30.  60,  and  90”C.. 

Tne  exciting  lines  were  nionochromatically  chosen  to 
correspond  to  the  transition  '1321,  ^  *Alg'  'tflds 

lor  lx.’nzene-d(j  exceeded  these  lor  benzene  in  all  cases. 
The  Stern-Volmer  plots  sliowed  a  small  but  finite  slope., 
and  the  addition  of  60  mm  of  cyclohexane  resulted  in  a 
decrease  in  fluorescence  yield  except  in  the  case  of 
benzene  at  30  C  where  no  such  decrease  was  observed. 
The  high  values  (or  the  enussion  yields  o(  Inacetyl, 
sensitized  by  the  benzenes,  at  30  C  substantiates  the 
hypothesis  that  the  primary  process  involving  1D2u  re¬ 
moval  IS  intersystem  crossing  to  the  ^Biu  state.  The 
energy  required  for  this  process  is  aiwut  twice  the  dil- 
ference  in  zero  iwint  energies  (or  lienzene  and  lien- 
zene-dg.  Thus,  intersystem  cro.ssing  seems  to  deiiend 
uiKin  vibrational  energy  content.  Tlie  fluorescence 
\ields  decreased  with  increasing  temperature  and  de-- 
ire.i.sing  wave  length  of  the  exciting  line.  The  non- 
radiative  process  involving  intersystem  crossing  a|)- 
liears  to  Ix’  faster  for  the  light  Ixmzene. 
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Roi  liester  U.  Dept  ofCiumisliv,  N  Y 

BENZENE  d-6-SENSITIZED  PHOTOISOMERIZATION 
OF  BUTENE-2  AT  LOW  PRESSURES  BY  LONG-PATH 
INFRARED  SPECTROSCOPY,  by  P.  Sigal.  |1965) 

!5)p.  mil.  diagr.  tallies,  refs.  (AFOSR-65-1257) 
(Sponsored  jointly  by  Air  Forie  Offme  of  Scientific 
Reseann  under  AF  AFOSR-63-206  and  National 
Science  Foundation!  AI)  621472  Unclassified 

Al^o  publmhed  in  Joui .  chem.  Phvs.  ,  v.  42'  1953- 
1957';  Mar.'  Ts,"  1965. 


The  benzene  d-6-sensitized  trar>8-ris  photoisomenza- 
tion  of  butene-2  has  been  studied  by  means  of  long- 
path  infrared  spectroscopy..  Relative  quantum  yields 
at  pressures  less  than  1  mm  were  determined.  Mech¬ 
anisms  for  energy  transfer  in  benzene  d-6  consistent 
with  the  data  are  presented.  (Contractor's  abstract) 
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Rochester  U.  |Dept..  of  Electrical  Engineering]  N.  Y. 

ON  THE  BESSEL- FUBIM  AND  FAY  SOLUTIONS  FOR 
PLANE,  FINITE-AMPLITUDE  WAVES,  by  D.  T. 
Blackstock.  [1965]  [4]p.  incl.  diagrs.  (AFOSR-65- 
2461)  (AF  49(636)1320)  AD  627957  Unclassified 

Presented  at  Fifth  Cong.  Iniernat'l.  Acoustic, 

Liege  (Belgium),  Sept.,  7-14,,  1965. 

The  problem  of  a  plane,  originally  sinusoidal  sound 
wave  of  finite  amplitude  is  considered  here.  Two  ex¬ 
cellent  approximate  solutions  are  regarded  as  classics. 
The  Bessel- Fubini  (1)  solution  holds  prior  to  shock 
formation,  1.  e. ,  in  the  region'-'-  1,  whereas,  Fay's 
(2)  analysis  pertained  to  the  region  where  the  shocks 
have  already  become  fully  formed  and  are  slowly  de¬ 
caying.  In  other  words  (1)  holds  near  tne  source  and 
(2)  rather  far  from  the  source.  There  is  a  gap,  called 
the  transition  region,  not  covered  by  either.  This 
paper  presents  a  more  general  solution  containing  both 
as  limiting  cases  and  covers  the  transition. 
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Rochester  U.  |Dept.  of  Engineering  and  Applied  Sciences] 
N.  y. 

STABILITY  OF  MAGNETOHYDRODYNAMIC  SHOCKS 
(Abstract),  by  M.  Lessen  and  N.  Deshpande  (1965] 
flip.  (Oi^wilh  AFOSR-65-1266;  AD  622527) 

(AF  49(638)r540)  Unclassified 

Presented  at  Eighth  AFOSR  Contractor's  meeting  on 
Ion  and  Plasma  Projiulsion  Research,  Los  Angeles, 
Calif.,.  Apr.  29-30.  1965.. 

Tne  stability  of  plane  magnetohydrodynamic  shocks  in 
IHTlectlv  conducting  plasma  is  investigated  in  a  coor¬ 
dinate  system  that  moves  with  the  shock.  The  plane 
of  the  shock  coincides  with  the  y-z  plane  and  the  flow 
Is  in  the  X  direction  with  an  applied  magnetic  field  in 
the  z  direction.  The  flow  is  disturbed  about  the  steady 
state,  and  the  sp.ice  and  time  dependence  ol  the  dls- 
turbame  is  assumed  to  be  of  the  form 

jitaix  ♦  'SV  ■  r'l  Three-dimensional  perluroa- 
tions  are  considered.  Tne  disjiersion  relation  has  two 
branenes,  one  corresponding  to  the  fast  waves  and 
tne  other  to  the  swept  wave.  Gardner  and  Kruskal  in¬ 
vestigated  the  stabilitv  of  such  shocks,  out  they  did 
not  consider  the  swept  wave.  They  concluded  that  the 
snocks  are  stable  A  solution,  corresponding  to  the 
last  wave  and  the  swept  wave  for  the  downstream  re¬ 
gion  of  Uic  snock  IS  ooLuiied.  Tnerc  is  no  perturbation 
anead  of  the  shock.  Vhe  nulching  of  the  solution  at 
tne  shock  gives  ,ilie  allowable  disturbance  frequencies. 

It  IS  observed  tnal  theie  exisl.s  a  growtn  rate.  Shocks 
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in  "cold  plasmas"  as  »e)l  as  m  "hot  plasmas"  are 
cotisidered.  It  is  found  that  the  cold  plasma  shocits  are 
unstable  for  all  Alfven  Mach  numbers;  hot  plasma 
shocks  are  unstable  for  large  gasdynamic  Mach  num¬ 
bers  and  small  Alfven  Mach  numbers,  but  are  stable 
for  small  gasdynamic  Mach  numbers  and  large  Alfven 
Mach  numbers.  These  Mach  numbers  are  referred  to 
the  downstream  region  of  the  shocK. 
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Rochester  U.  [Dept,  of  Mathematics]  N.  Y. 

CROSS-EXAMINING  PROPOSITIONAL  CALCULUS 
AND  SET  OPERATIONS,  by  J.  F.  Randolph.  11965] 
[ll]p.  incl.  diagrs.  refs.  (AFOSR-65-0863)  (AF 
AFOSR-64-481)  AD  617475  Unclassified 

Also  published  in  Amer.  Math.  Monthly,  v.  72:  117- 
127,  Feb.  1965. 

The  purpose  of  this  paper  is  to  give  an  operational 
method  for  obtaimng  the  truth  value  column  of  a  com¬ 
pound  proposition  without  writing  any  other  column 
of  the  truth  table.  This  is  accomplished  liy  using  a 
combination  of  crosses  and  dots  in  such  a  manner  as 
to  greatly  simplify  operational  steps.  As  well  as  mak¬ 
ing  computation  shorter  and  easier,  the  notation  re¬ 
veals  pertinent  facts  about  a  proposition  much  as  the 
graph  of  an  equation  displays  properties  of  the  equa¬ 
tion. 
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Rochester  U.  Dept,  of  Mathematical  and  Aerospace 
Sciences,  N.  Y. 

PLASMA  DENSITY  AHEAD  OF  PRESSURE  DRIVEN 
SHOCKWAVES,  by  L.  B.  Holmes.  May  1965,  181p. 
incl.  diagrs.  tables,  refs.  ( rechnlcal  note  no.  1) 
(AFOSR-65-0974)  (AF  AFOSR-65-478)  AD  622569 

Unclassified 

The  electrical  precursor  has  been  invesiigated  in  the 
present  experiment  using  external  potei  tial  probes  in 
conjunction  with  a  solenoidal  magnetic  field,  and 
using  internal  collecting  prolies  which  sample  electron 
and  ion  densities  next  to  the  probe.  Potential  probe 
experiments  in  conjunction  with  a  solenoidal  magnetic 
field  show  that  the  electrostatic  precursor  signal  is 
due  in  part  to  radial  diffusion  of  electrons  to  the  wall 
of  the  shock  tube.,  A  theory  Is  presented  for  the  diffusion 
fusion  of  the  electrons  and  ions  to  the  grid  of  the  probe 
and  for  the  motion  of  the  cliarged  particles  inside  the 
probe.  Tliis  theory  relates  the  collected  currents  to 
the  plasma  density  in  the  shock  tube.  The  sensitivity 
of  the  collecting  probe  is  such  that  densities  from 
10®  cm'®  to  10*"  cm'3  can  be  measured.  The  evi¬ 
dence  of  the  existence  of  a  neutral  plasma  and  the  high 
velocity  of  propagation  of  the  precursor  strongly  sug¬ 
gests  that  the  gas  ahead  of  the  shock  wave  is  photo- 
ionized.  It  is  established  that  multiple  step  pnotoioiii- 
zation  produces  the  plasma. 


2521 

Rochester  U.  Dept  of  Pn>  sics  and  Astronomy.  N.  Y. 

COLOR  IMAGERY  BY  WAVEFRONT  RECONSTRUC-. 
TION,  by  L.  Mandel.  [1965]  |2]p.  incl.  diagrs. 
(AFOSR-66-1273)  (AF  49f638)1532)  AD  638714 

Unchissified 

Also  published  in  Jour.  Opt.,  Soc.  Amer. ,  v.  55: 
TB97-1698,  Dec.  1965. 

It  IS  shown  that  the  method  ol  wavefront  reconstruc¬ 
tion  develojied  by  Leith  and  Upatmeks  can  be  used 
virtually  without  modification  to  reconstruct  images 
in  color  from  blacK  and  white  holograms.  The  re¬ 
quirement  IS  a  laser  beam  witn  3  spectral  lomponents 
..orresponding  to  the  3  primary  colors.  Tne  color 
rendering  will  be  undistorted  provided  tin'  field  of 
view  IS  restiicted  to  an  angle  of  alxiut  10 


2522 

Rochester  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 

SCATTERING  OF  SINGULAR  LOGARITHMIC  PO¬ 
TENTIALS,  by  H.  H,  Aly,,  Riazuddin,  and  A.  H. 
Zimmerman.  [1965]  |3]p.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
AFOSR-62-32.  and  Atomic  Energy  Commission. 

Unclassified 

Published  in  Jour.,  Math.  Pnys. ,:  v.  8'  1115-1117. 

July,.  1965. 

Potential  of  the  form  (gr'^ln^r  —  g*r'3)0(r  —  r^) 

IS  considered  in  connection  with  the  ajiplicability  of 
peratization  technique.  Tne  advantage  of  this  potential 
i.s  the  fact  that  while  it  is  dominated  by  a  logarithmic 
part  near  tne  origin,  the  exact  solution  of  the  zero- 
energy  and  s-wave  Schrddinger  equa'ion  is  obtained  in 
a  closed  form.  It  is  snown  that  the  per;itization  tech¬ 
nique  gives  the  correct  answers.  (Contr.u tor's  ab¬ 
stract) 


2523 

Rochester  U.  Dejit.  of  Physics  and  Astronomy,  N.  Y. 

THE  ENERGY  DEPENDENCE  OF  THE  ABUNDANCE 
OF  LITHIUM,.  BERYLLIUM,  AND  BORON  IN  THE 
PRIMARY  COSMIC  RADIATION:  OBSERVATIONS  AT 
FORT  CHURCHILL,  by  G.  D.  Badhwar,  S.  N. 
Dcvanathan.  and  M  F.  K<aplon.  |1965]|13]p  inci. 
diagrs.  tallies,  refs.  (AFOSP-65-n79)  (Sjionsored 
jointly  by  Air  Force  Office  of  Scientif.t  Rost  arch 
under  AF  AFOSR-63-439  and  National  Aeronautics 
and  Sjiacc  Administration)  AD  608770 

Unclassified 

Also  jiublished  in  Joui .  Geojihys.  Research,  v.  70 
1095 -1017,,  M.ir.  1,.  1965. 

The  relative  aliundances  of  lithium,  beryllium,  Ixiron, 
and  tne  S-group  nuclei  have  Ixien  determined  at  2  dif¬ 
ferent  energies  by  means  of  a  jiure  nuclear  emulsion 
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slack  flown  from  Fort  Churchill,  Canada  (  -  70.5  ), 
on  Aug,  4,  1962,  under  a  total  of  4.7  g, 'cm2  of  residual 
atm.  The  ratio  of  the  L  to  S  nuclei,  Trie.  fhe  top 
of  the  atm  between  200  and  70  niev/ii  ana’>  700  mev/n 
was  determined  to  be  0.41  ±  0.08  and  0.19  ±  0.03,  re¬ 
spectively.  The  results  of  both  the  absolute  flux 
values  of  L-  and  S-group  nuclei,  as  well  as  their 
ratios,  are  in  accord  witn  other  Investigations.  Com¬ 
bined  with  the  evidence  from  the  measurements  of 
TJjejHe  *'•  same  stack,  results  indicate  that  low 

energy  cosmic  ray  nuclei  have  traversed  about  twice 
as  much  hydrogen  as  high  energy  particles.  The  re¬ 
sults  rule  out  an  accelerating  mechanism  of  the  Fermi 
type  but  can  be  explained  by  a  source-trapping  mech¬ 
anism. 


2524 

Rochester  U.  Dept,  of  Physics  and  Astronomy,  N..  Y.. 

SPARK-CHAMBER  EXPERIMENT  ON  COSMIC 
GAMMA  RAYS,  by  R.  Cobb,  J.,  G.  Duthle,  and  J. 
Stewart.  [1965]  (5]p.  incl.  diagrs.  refs.  (AFOSR-66- 
0027)  (AF  AFOSR-63 -439)  AD  620882 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.:  St  507-511, 
Sept.  1965. 

The  intensity  and  distribution  of  high-energy  cosmic 
gamma  rays  and  their  importance  in  astrophysics  are 
discussed.  Experimental  techniques  for  obtaining 
data  are  explained. 


2525 

Roch'-bler  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 

A  NEW  METHOD  FOR  THE  ESTIMATION  OF  THE 
PRIMARY  ENERGY  OF  COSMIC  RAY  JETS,  by  M. 

L.  Shell  and  M.  F.  Kaplon.  [1965]  |51Jp.  Inch  diagrs.. 
tables,  refs.  (AFOSR-66-0041)  (AF  AFOSR-63-439) 
AD  455836  Unclassified 

Ai.si)  published  in  Ann.  Phys  ,  v,  32.  452-502.  May 
1965. 

Methods  of  determining  the  primary  energy  of  cosmic 
ray  jets  are  reviewed  and  the  corrections  which  have 
lx?cn  developed  to  improve  the  basic  assumptions  are 
(hscLissed  to  clarify  the  limit  of  this  applicability.. 

To  avoid  the  disadvantages  inherent  in  the  usual 
methods,  a  new  method  was  developed  lor  determin¬ 
ing  the  primary  energy  of  cosmic  ray  jets  based  main- 
Iv  on  the  constancy  of  tran.sverse  momentum  of  the 
charged  secondary  shower  particles  and  which  is  free 
of  the  usual  assumptions  employed. 


2526 

Roclunsler  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 

"TARGET  MASS"  AND  "EFFECTIVE  TARGET  MASS',.. 
In  M.  F.  Kaplon  and  M.  1..  Snen.  |1965]  |7]p.  incl. 


diagrs.  refs.  {AFOSR-66-0046)  (AF  AFOSR-63-439) 
AD  608767  Unclassified 

Also  published  in  Nuovo  Cimento,  Ser.  X,  v.  37;  423- 
429,  May  1965, 

The  concept  of  'target  mass'  and  'effective  target' 
mass'  IS  discussed.  Evidence  is  presented  which 
questions  the  validity  of  attempting  to  relate  the  'ef¬ 
fective  target  mass'  to  the  concept  of  a  virtual  pion 
surrounding  the  nucleon.  Relations  between  the  4- 
momentum  transfer,  the  quantity  (E  -  P  cos  6  of  the 
recoil  nucleon  and  the  'effective  target  mass'  are 
derived  which  show  in  conjunction  with  experimental 
data  that  the  'effective  target  mass'  of  the  order  of  a 
pion  mass  occurs  accidentally. 


2527 

Rochester  U.  Dept,  of  Ph,ysics  and  Astronomy,  N.  Y. 

THE  FLUX  OF  PROTONS  IN  THE  PRIMARY  COSMIC 
RADIA’nON  OVER  FORT  CHURCHILL,  by  S.  N. 
Devanathaii.  Jan.  4,  1965,  [17]p.  incl.  diagrs. 

(AF  AFOSR-63-439)  Unclassified 

Nulcear  emulsions  exposed  to  the  cosmic  radiation 
over  Fort  Churchill,  Minitoba,  Canada  (geomagnetic 
latitude  =  73"  N)  at  an  altitude  of  120,000  ft  for  13  min 
on  Aug.  4,  1962  have  been  used  to  determine  the  flux 
of  hydrogen  nuclei  in  the  primary  cosmic  radiation. 
The  flux  at  the  top  of  the  atmosphere  is  found  to  be 
978  ±  125  protons  per  sec  per  meter2  sterad  witli 

+34  7 

kinetic  energies  greater  than  375.3_jg'^  mev. 

2528 

Rochester  U.,  Dept,  of  Physics  and  Astronomy,  N.  Y.- 

BAND  STRUCTURE  AND  ELECTRONIC  PROPER¬ 
TIES  OF  AgCl  AND  AgBr,  by  F.  Bassani,  R,  S. 

Knox,  and  W.  B.  Fowler.  (1965]  (9]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-65-1189)  (Sjxinsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-64-611,  and  Atomic  Energy  Commission) 
AD  622919  '  Unclassified 

Also  published  in  Phys.  Rev.,  v.  137:  A1217-A1225, 
Feb.  15/  1965. 

A  theoretical  study  of  the  electronic  properties  of  sil¬ 
ver  chloride  and  bromide  is  reported.  The  valance 
bands  of  AgCl  have  been  calculated  by  the  tightbinding 
method,  using  a  screened  free-electron  exchange  po¬ 
tential.  The  spln-orbit  splitting  in  ihe  highest  valence 
band  for  the  slate  L3'  has  been  computed  and  is  found 
to  be  less  than  0.05  ev..  Using  the  AgCl  calculation  as 
a  starting  point,  the  available  optical  data  is  analyzed 
on  both  AgCl  and  AgBr  along  lines  suggested  by  the 
work  of  Phillips  in  the  alkali  halides  and  rare  gases. 
For  both  crystals,  conduction-band  structures  are 
proposed  which  appear  to  explain  the  gross  features 
of  the  data. 
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2529 

Rochester  U.,  Dept,  of  Physics  and  Astronomy,  N.  Y.; 

THEORY  OF  OPTICAL  ABSORPTION  BY  VIBRATION 
OF  DEFECTS  IN  DIAMOND,  by  R.  J.  Elliott  and 
P.  G.  Dawber.  [1965]  [6]p.  incl.  diagrs.  refs. 
(AFOSR-65-1967)  (AF  AFOSR-64-611)  AD  626495 

Unclassified 

Also  published  in  Lattice  Dynamics;  Proc.  InternatT. 
Conf. ,  Copenhagen  (Denmark)  (Aug.  5-9,  1963),  New 
York,  Pergamon  Press,  1965,  p.  479-484. 

ITie  optical  absorption  due  to  the  creation  of  single 
phonons  is  calculated  for  the  perturbed  vibrations 
around  a  defect  of  a  type  thought  to  occur  in  type  I 
diamonds.  A  simple  model  is  taken  for  the  defec;  con¬ 
sisting  of  a  single  layer  of  nitrogen  atoms  in  a  (100) 
plane,  sharing  their  extra  electron  with  a  neighbor¬ 
ing  layer  of  carbon  atoms.  Using  as  a  parameter  the 
weakening  of  the  force  constant  between  these  layers, 
reasonable  agreement  is  achieved  with  the  strongest 
observed  peaks.  Some  other  aspects  of  the  spect  rum 
indicate,  however,  that  the  model  is  not  completely 
adequate. 


2530 

Rochester  U.  (Dept,  of  Physics  and  Astronomy]  N.  Y 

DETAILED  BALANCE  IN  OPTICAL  TRANSITIONS 
IN  MOLECULES  AND  SOUDS,  by  W.  B.  Fowler  and 
D.  L.  Dexter.  [1965]  |5]p.  incl.  diagr.  refs. 
(AFOSR-65-2092)  [AFOSR-64-611]  AD  627483 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.  ,•  v.  43:' 1768- 
1772,  Sept.  1,  1965. 

Recent  theoretical  and  experimental  work  has  shown 
that  the  simplest  form  of  the  Einstein  equation  relat¬ 
ing  induced  absorption  and  spontaneous  emission  prob¬ 
abilities  (characterized  by  "  and  r'*  is  not  generally 
valid  for  Impurities  or  color  centers  in  solids,  liquids, 
or  molecules.  Separate  computations  of  these  prob¬ 
abilities  in  systems  exhibiting  sizeable  Stokes's  shifts 
resolve  some  of  the  problems,  they  also  disclose  the 
difficulties  involved  in  obtaining  any  connection  lie- 
tween  "  and  t.  Here  is  considered  how  the  transition 
probabilities  between  a  pair  of  electronic-vibrational 
states  are  related.  Observable  quantities,  1.  e. ,:  in¬ 
tegral  absorption  cross  section  and  the  radiative  decay 
time,  involve  sums  and  averages  over  the  vibrational 
states,  and  no  definite  theoretical  infurmaticn  relates 
these  quantities.  However,  there  is  a  simple  con¬ 
nection  between  induced  and  spontaneous  emission 
probabilities.  New  experiments  which  could  yield  in¬ 
formation  about  the  rate  of  lattice  relaxation  are  sug¬ 
gested  from  this  point  of  view,  (Contractor's  abstract) 


2531 

Rochester  U.  [Dept,  of  Physics  and  Astronomy]  N.  Y. 
MODERN  SPECTROSCOPY  OF  SOLIDS,  by 


D.  L.  Dexter.  11965]  ]4jp.  (AFOSR-66-0238)  (AF 
AFOSn-64-611)  AD  629030  Unclassified 

Alsu  published  in  Jour.  Appl.  Pnys.  (Japan).  Suppl. 
1,:  V.  4:  609-612,  1965. 

A  qualitative  review  is  presented  of  selected  recent 
developments  in  tne  study  of  tne  optical  properties 
of  solids  from  tne  V  ray  region  to  the  far  infra-red. 


2532 

Rochester  U.,  Dept,  of  Pnysics  and  Astronomy,  N.  Y. 

COHERENCE  PROPERTIES  OF  OPTICAL  FIELDS, 
by  L.  Mandel  and  E..  Wolf.  [1965]  [57]p.  incl  diagrs. 
refs.  (AFOSR-65.2057)  (Sponsored  jointly  by  Air 
Force  Cambridge  Researen  Laboratories  ,  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
65-237,  and  Army  Research  Office  (Durham)) 

AD  627733  Unclassified 

Also  published  in  Rev.  Modern  Phys. ,,  v.,  37;'  231-287, 
Apr.;  1965. 

A  review  is  presented  of  coherence  properties  of 
electromagnetic  fields  and  their  measurements,  with 
special  emphasis  on  the  optical  region  of  the  spec¬ 
trum.  Analyses  based  on  both  classical  and  quantum 
theories  are  described.  The  measure  of  second- 
order  coherence  is  introduced  and  some  important  ef¬ 
fects  studied.  The  general  statistical  description  of 
an  optical  field  is  discussed  in  both  the  classical  and 
quantum  theories,  and  the  generalized  phase-space 
^strilxitlun  function  is  found  to  lead  to  a  form^  simi¬ 
larity  between  the  two.  The  most  important  higher- 
order  effects  are  considered,  including  the  Hanburg 
Brown- Twiss  effect..  Various  transient  interference 
and  beat  effects  produced  by  independent  light  licams 
are  also  discussed. 


2533 

Rochester  U.  Dept,  of  Physics  and  Astronomy,,  N.  Y. 

LIGHT  FLUCTUATIONS  AS  A  NEW  SPECTROSCOPIC 
TOOL,  by  E.  Wolf,  [1965]  14p.  incl.  diagrs.  refs. 
(AFOSR-66-0394)  (AF  AFOSR-65  -  237)  AD  629929 

Unclassified 

Presented  at  Conf.  on  Photographic  and  Spectro¬ 
scopic  Optics,  Tokyo  and  Kyoto,  Sept.  7-8,  1964. 

Also  published  in  Japan  Jour.  Ajipl.  Phys.  ,■  Suppl. 

I,  'vr^'1-14,  1965. 

In  the  first  part  of  this  lecture,  basic  concepts  relat¬ 
ing  to  the  theory  of  light  fluctuations  are  presented 
and  some  features  which  distinguish  the  fluctuation 
properties  of  thermal  and  laser  light  are  mentioned. 

A  survey  is  then  made  of  various  new  techniques  pro¬ 
posed  by  many  authors,  for  obtaining  infornuation 
about  spectra  from  fluctuation  and  correlation  meas¬ 
urements.  In  particular,  intensity  correlation  inter¬ 
ferometry,  photon  coincidence  methods  aim  pulse 
counting  techniques  are  reviewed.  Current  researches 
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relating  to  the  determination  of  the  phase  of  the  sec¬ 
ond  order  complex  degree  of  coherence  —  the  knowl¬ 
edge  of  which  IS  of  importance  for  an  unambiguous 
determination  of  asymmetric  spectral  profiles  from 
some  of  these  experiments— is  also  discussed.  Theo¬ 
retical  methods  for  obtaining  this  phase  information 
utilize  the  analytic  properties  of  coherence  functions. 
Proposed  experimental  methods  make  use  of  the 
technique  of  the  coherent  background  and  of  three 
point  correlation  measurements.  Finally  the  notion 
of  spectral  correlation  function  is  introduced  and  it 
is  shown  how  1*  is  related  to  higher  order  coherence 
functions.  The  possibility  of  obtaining  some  informa¬ 
tion  about  spectral  correlation  from  multiple  photon 
coincidence  experiments  is  also  mentioned. 


2534 

Rochester  L'..  (Dept,  of  Physics  and  Astronomy]  N.  Y. 

COSMIC  V RADIATION  (Abstract),  by  G.  H.  Share. 
[1965]  (l]p.  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  u.nder  (AF  AFOSR-65-237] 
and  National  Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. New 
York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phvs.  Soc. ,  Series  II, 

V.  10:  14,  Jan.  27.,  1965. 

Previous  balloon  borne  experiments  with  a  Cerenkov- 
scintillation  telescope  indicated  an  isotropic  extrapo¬ 
lated  flux  of  (5.5t0.7)xl0'3v  cm^.  sr-  sec  produced  by 
y-rays  converting  in  lead.  More-sophisticated  models 
oi  this  detector  were  flown  in  1963  and  1964,  making 
use  of  simple  pulse-height  analy.°is  and  a  cylindrical 
side-shower  guard  counter.,  Tne  1963  flights  from 
Texas  confirm  the  above  flux  in  the  unguarded  chan¬ 
nel.  A  lower  limit  to  the  isotropic  extrapoiated  y-ray 
flux  IS  set  at  6xl0*^y  cm-sr.sec.  The  1964  flight 
was  launcned  from  a  higher  geomagnetic  latitude  such 
that  the  extrapolated  charge-particle  flux  increased 
by  a  factor  of  2.5  over  the  i963  value.  Preliminary 
analysis  of  the  initial  ascent  indicates  that  the  extrapo¬ 
lated  unguarded  y-ray  flux  is  the  same  as  in  1963 
(C^3  =  6.5i;0.6  counts^min,  0g4=7.1±1.6  counts/ min). 

A  guarded  channel  that  detects  both  pair-produced 
electrons  in  two  of  the  telescope  counters  yields  an 
extrapolated  flux  of  (8±2)xl0'4y/cm2.  sr-  sec. 


2535 

Rochester  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 

A  NEW  PHASE-SPACE  DISTRIBUTION  FUNCTION 
IN  THE  STATISTICAL  THEORY  OF  THE  ELECTRO¬ 
MAGNETIC  FIELD,  by  Y.  Kano.  ]1965]  f3]p.  incl. 
refs.  (AF  AFOSR-65-237]  Unclassified 

Published  in  Jour.  Math.  Phys.,  v.,  6:  1913-1915, 
Dee.  1963. 

In  a  previous  paper  a  certain  new  probability  distribu¬ 
tion  function  q(z)  relating  to  blackbody  radiation  was 
introduced.  In  the  present  paper  the  properties  of 


this  function  for  a  general  radiation  field  are  studied. 
Unlike  the  phase-space  distribution  function  of 
Sudarshan  (1963),  this  function  is  nonnegative  and  is 
an  ordinary  function.  A  series  expansion  for  q(z)  is 
given,  and  it  is  shown  that  the  series  is  absolutely 
convergent  for  all  eigenvalues  z  of  the  destruction 
operator.  It  is  also  shown  that  the  density  matrLx 
in  the  Fock  representation  can  be  uniquely  determined 
from  this  probability  distribution  functio.i,  and  vice 
versa.  The  relation  between  q(z)  and  the  Sudarshan's 
phase-space  distribution. function  is  discussed.  (Con¬ 
tractor's  abstract) 

2536 

Rochester  U.  (Dept,  of  Physics  and  Astronomy]  N.  Y. 

NEW  CHARACTERISTIC  OF  HIGH-ENERGY  INTER¬ 
ACTIONS  (Abstract),  byM.  L.  ShenandM.  F.  Kaplon. 
(1965]  [l]p.  [AF  AFOSR-65-439]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc, ,  New 
York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H. 

V.  10:  14,  Jan.  27,,  1965. 

By  applying  a  new  method  for  determining  the  primary 
energy  of  cosmic-ray  jets  to  the  analysis  of  the  inter¬ 
actions  of  the  nucleonic  particles  emeiging  as  frag¬ 
mentation  products  of  heavy  nuclei  with  energies  of 
the  erder  of  1000  bev.'nucleon,  it  has  been  observed 
that  the  p  (tne  Lorentz  factor  of  the  c  m  system) 
values  of  tne  fragments  belonging  to  the  same  break¬ 
up  process  show  special  ratios  among  themselves. 

This  can  be  explained  in  terms  of  a  new  characteristic 
of  hign-encrgy  interactions?  namely,  tne  coherent 
interaction  of  the  incoming  particle  with  the  nuclear 
cluster  inside  tne  emulsion  nuclei.  Thus,  tne  im¬ 
pulse  approximation  does  not  appear  to  be  valid  in 
this  nigh-energy  region  and  tne  momentum  transfer 
will  taxe  place  between  tne  entire  incoming  particle 
and  tne  entire  target  particle.  Tnls  new  pnenomena 
probably  is  due  to  the  increase  in  the  interaction 
range  in  very  high-energy  nucleon-nucleon  collisions 
and  may  reflect  certain  consequences  of  the  multi- 
peripheral  model  of  multiple  production. 


2537 

Rocnester  U.  Inst,  of  Optics,  N.  Y. 

TRAPPED  EXCITONS  IN  DILUTE  RARE-GAS  AL¬ 
LOYS,  by  G.  Baldini.  [1965]  (6]p.  incl.  diagrs. 
table,  refs.  (AFOSR-65-1U2)  (AF  AFOSR-63-236) 
AD  612546  Unclassified 

Also  publisned  in  Phys.  Rev. ,,  v.  137.  A508-A513, 
Jan.  18.  1965. 

Tne  ultraviolet  absorption  spectra  of  Ar,  Kr,  and  Xe 
diluted  in  Ne,  Ar.  and  Kr,  have  been  measured  at 
6±2 'K.  The  several  peaks  observed  are  ascribed  to 
perturbed  atonuc  resojiances  and  transitions  to 
Rydberg  states  of  the  impurities.  An  empirical  rela¬ 
tion  suggests  tnat  the  modes  of  vibration  of  the  impur¬ 
ities  111  the  host-lattices  are  partly  responsible  for 
tne  half-widths  of  the  peaks. 
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Rochester  U.  Inst,  of  Optics,  N.  Y.. 

ISOTOPE  EFFECTS  INDUCED  BY  LOCAL  MODES 
IN  THE  U  BAND,  by  G.  Baldlni,  E.  Mulazzi  and 
N.  Terzi.  [1965]  [8]p.  tncl.  dlagrs.  tables,  refs. 
(AFOSB-66-1579)  (In  cooperation  with  Milan  U.  (Italy) 
AF  EOAR-65-5)  [AF  AFOSR-65-23q 

Unclassified 

Also  published  in  Phys.  Rev. ,  v..  140:  A2094-A2101, 
Dec.  i  JTTS'flS;  ■ 

For  abstract  sss.  lien*  no-  1977., 
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Rochester  U.  Inst,  of  Optics,  N.  Y. 

.  EXCITED  STATES  OF  SOUD  Ar;H.  II.  UNE  SHAPES 
AND  INTERSTITIAL  SITES,  by  T.  H.  Keil  and  A. 

Gold.  £1965]  [5]p.  incl.  diagrs.  t''bles,  refs. 
(AFOSR-36-1581)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AFOSR-65- 
236]  and  National  Science  Foundation!  AD  641056 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  140:  A906'A910, 

Nov.  1,  lS6S. 

The  line  shape  of  the  ls-2p  transitions  of  substitution¬ 
al  H  and  D  atoms  in  solid  argon  has  been  analyzed  on 
the  basis  of  a  "four-mode  model.  "  The  impurity  is 
treated  as  interacting  (semiclassically)  with  a  linearly 
coupled  "breathing  mode"  and  with  three  localized 
quadratically  coupled  modes.  A  full  quantum- mechan¬ 
ical  treatment  of  the  latter  is  essential.  The  experi¬ 
mentally  observed  isotope  shift  of  the  peak  is  fitted 
and  part  of  the  isotopic  width  change  accounted  for  by 
this  model.  Local-mode  infrared  absorptions  at 
0.033  and  0.023  ev  are  predicted  for  Ar:H  and  Ar:D, 
respectively.  It  is  shown  that  the  relatively  hlgn 
concentration  of  H  (or  D)  impurities  used  (2%)  simul¬ 
taneously  accounts  for  the  additional  width  change  and 
the  low-energy  tail  of  the  spectrum.  Excitation  ener¬ 
gies  for  the  ls-2p  transitions  of  H  atoms  trapped  at 
octahedral  or  tetrahedral  interstitial  sites  are  com¬ 
puted  using  a  tight-binding  model  which  was  prevlosuly 
used  to  predict  the  excitation  energy  for  the  substitu¬ 
tional  site.  Within  computational  accuracy  the  transi¬ 
tions  are  found  to  take  place  at  the  same  energy  as 
that  for  substitutional  atoms.  Although  it  seems  un¬ 
likely  that  interstitials  are  present  in  Baldini's  work 
(here  analyzed),  experiments  to  verify  their  absence 
are  suggested.  Experimental  measurement  of  the 
concentration  dependence  of  the  llnewidths  and  the  in¬ 
tensity  of  the  low-energy  tail  will  provide  useful 
checks  of  the  model.  (Contractor's  abstract) 
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Rochester  U.  [Inst,  of  Optics]  N.  Y. 

ISOTOPE  EFFECTS  IN  THE  U  BAND  (Abstract),  by 


G.  Baldtm.  [1965]  [l]p.  [AF  AFOSR-65-236] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys..  Soe. ,  New 
York.  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  U, 

V.  10:  77,,  Jan.  27,  1965. 

The  study  of  tne  U  band  in  KCl,  KBr,  ana  RbCl  cry¬ 
stals  containing  H"  and  D‘  ions  nas  revealed  interest¬ 
ing  isotope  effects.  At  liquid-helium  temperature, 
the  half-wldtns  of  the  Ujj  band  and  from  S'^-lS'r  larger 
than  those  of  the  Uj}  band  in  the  tnree  crystals  investi¬ 
gated.  At  all  temperatures,  from  4' to  400  ' K  the 
peak  positions  of  tne  Ujj  band  occur  at  energies 
-  0.02  ev  smaller  than  tnose  of  the  Up  band.  The  dif¬ 
ferent  half-widtns,  observed  at  low  temperatures,  are 
attributed  to  the  local  vibrational  mode  introduced  bv 
the  two  isotopes  and  the  peax  shift  is  accounted  for 
in  terms  of  different  zero-point  energies  for  the  Ujj 
and  Up  center.  It  nas  been  observed  also  tnat  tne 
U  band  is  not  single  by  a  few  components,  with  a  spac¬ 
ing  of  approximately  0.1  ev,  appear  in  txitn  tne  uh 
and  Up  band.  It  is  suggested  that  lattice  vibrations 
can  cnange  tne  cubic  symmetry  of  center  enough  to 
remove  the  degeneracy  of  the  p-like  excited  state  of 
the  center  and  produce  the  observed  structure.. 
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[Royal  Coll,  of  Science  and  Tech.  ]  Dept,  of  Mathematics, 
Glasgow  (Scotland), 

RESEARCH  ON  MAGNETO-GASDYNAMICS,  by 
D.  C.  Pack.  Final  scientif'.c  rept.  Feb.  15,  1965, 

4p.  (AFOSR-65-1069)  (AF  EOAR-64-6)  AD  618296 

Unclassified 

.^n  analysis  was  made  of  the  rectilinear,  adiabatic 
Ixit  non-isentroplc,  unsteady  flow  of  a  perfectly  con¬ 
ducting  ideal  gas  moving  in  the  presence  of  a  trans¬ 
verse  magnetic  field.  Detailed  properties  of  certain 
generalized  simple  waves  were  obtained.  Tne  up¬ 
stream  influence  effects  in  the  flow  ol  a  perfectly  con¬ 
ducting  fluid  over  an  insulating  wall  were  found  on  the 
basts  of  linearized  theory.  The  question  of  the  physi¬ 
cal  realization  of  the  solutions  found  by  Cabannes  for 
flow  of  perfectly  conducting  gas  past  a  wedge  in  a 
magnetic  field  aligned  with  the  stream  was  examined 
by  a  combination  of  analytical  and  heuristic  .-irguments. 
Magneto-gasdynamic  deflagrations  under  the  Chapman- 
Jouguet  condition  were  studied  and  work  has  been  ini¬ 
tiated  on  similarity  solutions  for  cylindrical  megneto- 
gasdynamic  detonations  and  flames. 
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[Royal  Coll,  of  Science  and  Tech.  J  Dept,  of  Mathematics, 
Glasgow  (Scotland). 

UPSTREAM  INFLUENCE  EFFECTS  IN  THE  FLOW 
OF  A  CONDUCTING  FLUID  OVER  AN  INSULATING 
WALL,  by  G  W.  Swan.  |1965||13]p.  incl.  diagrs. 
(AFOSR-65-1362)  (AF  EOAR-64-6)  AD  621284 

Unclassified 
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Also  published  in  Quart.  Jour.  Mecn.  and  Appl. 

Main.  „  V.  28(Pt.  2):  243-255,  May  1965. 

In  magnetogasdynatnics,  the  2-dimenslonal  steady 
supersonic  flow  of  a  perfect  gas  past  a  straight-edged 
wall  IS  complicated  in  situations  where  disturbances 
not  only  propagate  upstream  in  the  gas  but  propagate 
in  all  directions  in  the  solid  wall.  An  analysis  is  pre¬ 
sented  of  an  infimtely  conducting,  non-viscous  perfect 
gas  moving  over  a  stationary  non-conducting  wall  of 
infinite  extent  witn  a  umform  magnetic  field  orientated 
at  right  angles  to  the  flow..  The  s.oecial  case  is  con¬ 
sidered  where  the  flow  everywhere  is  uniform  and  the 
disturbances  are  created  only  at  tne  boundary  between 
tne  gas  and  the  nonconducting  solid.  The  analysis  is 
then  extended  to  a  flow  with  tne  magnetic  field  orien¬ 
tated  at  an  arbitrary  angle  to  the  stream. 


[Royal  Coll,  of  Science  and  Tech.  Dept,  of  Mathematics] 
Glasgow  (Scotland). 

ANISENTROPIC  ONE-DIMENSIONAL  UNSTEADY 
MATNETOGASDYNAMIC  FLOW,  by  J.  B.  Helliwell. 
[1965]  [18]p.  incl.  refs.  (AFOSR-66-0049)  (AF 
BOAR-64-6)  AD  639527  Unclassified 

Also  published  in  Jour.,  Math,  and  Mech.  ,•  v.  14;. 
523-540,  July  1965. 

The  investigation  relates  to  the  rectilinear  adiabatic 
but  non-isentropic  flow  of  a  perfectly  conducting 
ideal  gas  with  con.stant  polytropic  index  moving  in  the 
presence  of  a  transverse  magnetic  field.  The  influ¬ 
ences  of  viscosity,  heat  conduction  and  radiation  are 
all  supposed  negligible.  As  an  example  of  such  a  flow 
one  may  consider  the  situation  arising  when  an  expan¬ 
sion  wave  overtakes  and  interacts  with  a  shock  wave 
thereby  causing  it  to  decay.  The  exact  equations  of 
nonisentropic  magnetogasdynamic  flow  are  discussed 
and  alternative  forms  of  the  characteristic  equations 
derived.  It  is  shown  that  by  the  use  of  Naylor's  modi¬ 
fied  stream  function  the  general  problem  may  again 
be  reduced  to  the  solution  of  a  single  quasl-linear 
partial  differential  equation  which,  as  a  generaliza¬ 
tion  of  the  case  of  ordinary  gasdynamics,  possesses 
special  integrals  only  for  suitable  distributions  of 
both  tne  entropy  and  magnetic  field  strength.  Solu¬ 
tions  analogous  to  Martin  and  Ludford's  degenerate 
'simple  wave'  forms  are  also  discussed. 


[Royal  Coll,  of  Science  and  Tech.  ]  Dept,  of  Mathem.atics, 
Glasgow  (Scotland). 

MAGNETOGASDYNAMIC  DEFLAGRATION  UNDER  THE 
THE  CHAPMAN-JOUGUET  CONDITION,  by  A.  R. 
Gordon  and  J.  B.  Helliwell.  [1965]  |8]p.  incl.  diagrs. 
(AFOSR-66-0213)  (AF  EOAR-64-6)  AD  639526 

Unclassified 

Also  published  in  Jour  Fluid  Mech.  ,•  v.,  23:'  779- 
786,  1465. 


An  investigation  is  made  into  the  propagation  of  a  one- 
dimensional  combustion  wave,  which  consists  of  a 
flame  front  and  a  precursor  shock  wave  which  pass 
down  a  tube  closed  at  one  ene,  in  the  presence  of  a 
transverse  magnetic  field  in  ^e  undisturbed  gas  at 
rest.  The  snock  wave  is  assumed  to  be  of  sufficient 
strength  to  ionize  completely  the  initially  non-electri¬ 
cally-conducting  gas  and  the  conditions  at  the  flame 
front  are  taken  to  satisfy  tiie  Chapman-Jougust  condi¬ 
tion.  Details  of  the  solution  are  compared  with  the 
corresponding  results  for  ordinary  gasdynamic  de¬ 
figuration. 


[Royal  Coll,  of  Science  and  Tech,  j  Dept,  of  Mathematics, 
Glasgow  (Scotland). 

THE  STABILITY  OF  ATTACHED  SHOCK  WAVES  IN 
MAGNETOGASDYNAMIC  FLOW  PAST  A  WEDGE,  by 
D.  C.  Pack  and  G.  W.  Swan.  [1965]  |7]p.  incl. 
diagrs.  (AFOSR-66-0658)  (AF  EOAR-65-58) 

AD  639859  Unclassified 

Also  published  in  Jour.  Inst.  Math,  and  its  Appl. , 

V.,  1:  317-322;  Dec.  1965. 

Tne  question  of  the  physical  significance  of  the  new 
phenomena  indicated  by  Cabannes'  work  on  magneto¬ 
gasdynamic  flow  past  a  wedge  is  considered  from  the 
point  of  view  of  the  stability  of  the  shock  waves.  Ana¬ 
lytical  and  heuristic  reasons  are  given  suggesting 
that  downstream-facing  shocks  are  stable  if  the  up¬ 
stream  flow  IS  supersonic  and  unstable  if  it  is  sub¬ 
sonic,  while  upstream  facing  shocks  are  always  to 
be  considered  unstable, 


Royal  Inst,  of  Tech.  Dept.,  of  Inorganic  Chemistry, 
Stockholm  (Sweden). 

TECHNIQUES  FOR  CALORIMETRIC  TITRA-nONS 
IN  THE  SEMI-MICRO  RANGE.  PART  I.  APPARA¬ 
TUS.  A  SENSmVE,  AUTOMATICALLY  RECORDING 
QUASI-ISOTHERMAL  CALORIMETER,  by  S. 
Johansson.  [1965]  [21]p.  incl,  diagrs.  tables,  refs. 
(AFOSR-65-1649)  (AF  EC.*R-63-8)  AD  624325 

Unclassified 

Also  published  in  Arkiv  Kem:,  v,  24:  189-209,  1965. 

An  isothermal-jacket  calorimeter  suitable  for  the 
measurement  of  small  beat  effects  is  described.  The 
apparatus  is  normally  used  for  incremental  calori¬ 
metric  titrations  in  solution  chemistry.  The  tempera¬ 
ture  measuring  system  consists  of  a  conventional 
Wheatstone  bridge  with  a  thermistor  assembly  in  one 
of  the  arms.  The  unbalance  voltage  is  amplified  and 
fed  into  a  recorder  which  describes  the  temperature- 
time  curve.  The  performance  of  t.he  calorimeter  is 
nearly  isothermal  but  also  nearly  adiabatic  for  the 
heat  effects  normally  encountered.  The  resulting 
temperature  rise  of  the  system  is  less  than  0.  02  de¬ 
grees.  The  normal  temperature  sensitivity  is  about 
i2. 10'^  degrees  corresponding  to  t0.02  J,,  which  is 
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close  to  Uie  practical  limit  set  by  the  temperature 
inhomogeneity  due  to  incomplete  stirring  in  tne  re 
action  mixture.  The  precision  as  judged  from  the 
spread  of  data  in  a  titration  is  O.S'«  or  better. 


2547 

Royal  Inst,  of  Tech.  Dept,  of  Inorganic  Chemistry, 
Stockholm  (Sweden). 

STUDY  ON  THE  HYDROLYSIS  OF  METAL  IONS. 

PART  56.  SOLVENT  EXTRACTION  STUDY  OF  THE 
HYWIOLYSIS  OF  ZINC  (H)  IN  3  M  NaC104  AT  LOW 
CONCENTRATION?  by  T.  Seklne.  (1965)  [ISjp.  incl. 
Ubles,  refs.  {AFOSR-67-1307)  (AF  EOAR-63-8) 

AD  653484  Unclassified 

Also  published  in  /xta  Cnem.  Scand. ,  v.,  19:  1526- 
1538,  1965. 

The  mononuclear  hydrolysis  of  Zn(Il)  in  3  M  NaC104 
has  been  studied  by  a  distribution  method.  The  mono 
nuclear  species,  Zn(OH)2,  was  extracted  into  a  ben¬ 
zene  phase  containing  5%  (by  volume)  of  the  long- 
chain  liquid  amine  Amberlite  LA-1.;  The  net  distribu¬ 
tion  ratio  of  Zn'II)  could  be  explained  by  the  relation 
D  :  [Zn(II)]org,  total/! Zn(II)]aq^  total  = 
[Zn(OH)2L2lorg/  ([Zn2+]  +  [Zn(OH)2l  +  (Zn(OH)3]  * 
[Zn(OH)42'])  where  L  denotes  the  amine.  The  hydrol¬ 
ysis  constants  and  the  distribution  const  ant  of  the 
Zn(OH)2  species  between  the  organic  and  the  aqueous 
phases  were  calculated  by  a  generalized  least  squares 
method,  using  the  LETAGROP  VRID  computer  pro¬ 
gram. 
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Royal  Inst,  of  Tech.  Dept,  of  Inorganic  Chemistry, 
Stockholm  (Sweden). 

A  CALORIMETRIC  AND  POTENTIOMETRIC  STUDY 
OF  THE  SYSTEMS  Cl--Hg2+  AND  Br-.Hg2+  AT  25°( 
IN  3M  NaC104  MEDIUM,  by  R.  Arnek.  [1965]  |20]p. 
incl.  diagrs.  tables,  refs.  (AFOSR-67-1312) 
(Sponsored  jointly  by  Air  Forte  Office  of  Scientific 
Research  under  AF  EOAR-63-8,  Swedisn  Natural 
Science  Research  Council  and  Swedish  Technical 
Research  Council)  AD  653429  Unclassified 

Also  published  in  Arklv  for  Kemi.  v.  24;  531-550, 

TIST 

The  calorimeter  for  enthalpy  titration  constructed  by 
Schlyter  (1959)  has  been  mo^fled:  the  temperati  re 
measureing  device  now  cons.sts  of  a  thermistor.  Re¬ 
sistance  is  measured  using  an  amplifier  as  a  null  in¬ 
strument.  Ihis  method  is  thought  to  be  more  convenie 
lent  than  the  "deflection  metnod"  used  by  Schlyter., 

By  means  of  enthalpy  titration  the  enthalpy  changes 
^H  in  (kcal/mol)  for  the  stepwise  formation  of 
Cl'-Hg2+  and  Br'-Hg2+  complexes  have  been  meas¬ 
ured.  From  the  enthalpy  titrations  it  was  also  possi¬ 
ble  to  obtain  values  for  some  of  the  equilibrium  con¬ 
stants..  A  determination  of  all  the  equilibrium  con¬ 
stants  was  performed  independently  by  emi  nietnods. 


2549 

Rutgers  U  Dept,  of  Physics,  New  Brunswick,  N.  J. 

THE  INTERACTION  OF  CHARGE  CARRIERS  WITH 
THE  CRYSTAL  LATTICE,  by  G.  M.  Rothberg. 

Final  rept.  |1965]  4p.  (AFOSR-65-1562)  (AF  49(638) 
1C18)  AD  621218  Unclassified 

This  report  presents  a  survey  of  research  conducted 
on  (1)  electron-pnonon  interactions  tnrougn  tne  use 
of  thermoelectric  power;  (2)  determination  of  the 
thermal  conductivity  of  one  gas  relative  to  anotner;. 
and  (3)  measurement  of  the  effect  of  pressure  on 
tunneling  in  superconducting  films  to  see  if  films 
and  electrical  contacts  could  be  made  to  stand  up 
under  nign  pressures  and  low  temjieratures.  The 
thermoelectric  power  (TEP)  of  germanium  was  meas¬ 
ured  from  100  K  to  300  K  and  at  pressures  from 
vacuum  to  2000  atm.  It  is  shown  theoretically  tnat 
energy  change  in  tne  lattice-electron  system  should 
contribute  to  the  TEP,  and  it  nas  also  been  found  that 
tne  fractional  cnange  in  the  TEP  of  n-type  germamum 
produced  by  2000  atm  pressure  is  a  few  tenths  of  a 
percent;  the  cnange  of  p-type  is  less. 


2550 

Rutgers  U.  Dept,  of  Pnysics,  New  Brunswick,  N.  J. 

THERMOELECTRIC  POWER  OF  GERMANIUM.  EF¬ 
FECT  OF  TEMPERATURE-DEPENDENT  ENERGY 
LEVELS,  by  P.,  J.  Freud  and  G.  M.  Rothberg.  (1965] 
(8]p.  incl.  illus.  diagrs.  table,,  refs.  [AF  49(638 
1018]  Unclassified 

Published  in  Phys.  Rev.,  v.  140:  A1007-A1014. 

Nov.  1,.  1965. 

A  statistical- mechanical  treatment  of  the  tnermo- 
electric  power  of  semiconductors  is  given  which  in¬ 
cludes  the  interaction  energy  of  tne  electron-lattice 
coupling.  Tnis  interaction  modifies  the  thermo¬ 
dynamic  functions  of  tne  system  and  contributes  to 
the  electron-diffusion  part  of  the  thermoelectric 
power.  The  usual  expression  for  the  diffusion  part 
of  the  tncrmoelectric  power  is  modified  by  the  inclu¬ 
sion  of  2  constant  terms  b  and  d,  the  respective  extra 
entropies  per  electron  and  hole.  New  measurements 
have  been  made  of  the  thermoelectric  power  of  high- 
purity  n-  and  p-type  germanium  from  90°K  to  250°K. 
The  essential  featui  e  of  tnese  measurements  is  that 
tne  potential  leads  were  in  regions  of  well  determined 
temperature  and  negligible  temperature  gradient. 
Although  it  is  difficult  to  separate  the  phonon-drag 
and  electron-diffusion  parts,  it  is  estimated  that 
b=40j:l5u  V/°K,  d=40±15uV/°K.  The  sum  (b+d)  should 
equal  the  derivative  of  the  energy  gap  with  respect  to 
temperature  at  constant  volume,  but  our  result  is 
more  than  a  factor  of  four  smaller  than  the  value  ob¬ 
tained  by  others  from  tne  temperature  dependence  of 
the  energy  gap.  It  is  believed  that  this  discrepancy 
is  due  to  a  remaining  deficiency  in  the  theory  of  ther 
thermoelectric  power.  (Contractor's  abstract) 
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Rutuers  U.,  Dept,  ol  Physics.  .Vcn  Brunswick.  N.,  J. 

A  NEW  DETERMI.VATION  OF  POTENTIAL  PARAM¬ 
ETERS  AND  SOME  VIBRATIONAL  PROPERTIES  OF 
SOUD  NEON  AND  XEN’O.N.  J.  S.  Brown.  llSCSj 
i4jp.  incl  tables.  (AFOSR-65-0795)  (AF  AFOSR-62- 
167)  AD  616212  Unciassilied 

Also  published  in  Proc.  Ph\s.  Soc-  (London),  v.  85: 
394-397,  1965. 

The  intermolecular  potential  parameters  of  solid  Ne 
and  Xe  for  a  Lennard-.)ones  m-6  potential  are  calcu¬ 
lated  usir^;  recent  experimental  lattice  spacing  de¬ 
terminations.  Values  of  <T.  and  the  de  Boer  param¬ 
eter  A  are  tabulated  for  values  of  m  =  10.  11,.  12.  13, 
and  14  and  for  IN,  2N,  and  AN  interactions.  Re¬ 
calculated  quasi-harmonic  vames  of  ■■'o,  0  -.  arid  Vo 
are  also  included.  The  effect  of  the  strain  depend¬ 
ence  of  the  zero-point  energy  is  calculated  according 
,.j  the  method  of  Varron  and  Klein,  and  is  found  to  be 
small. 


2552 

Rutgers  L'.  Dept.,  of  Physics,  New  Brunswick,  N.  J., 

CRITICAL  ANALYSIS  OF  THE  THERMODYNAMIC 
DATA  FOR  Pt  AND  A  PREDICTION  OF  OnwiT),  by 
J.  L.  Feldman  and  G.  K.  Horton.  [1965]  [3"p.  incl. 
diagrs.  refs.  (AFOSR-65-0796)  (AF  AFOSR-62- 
167)  AD  616213  Unclassified 

Also  published  In  Phys.  Rev.,  v.  137:  A1106-A1108, 
Feb.  l5,  1965. 

Tlie  purpose  of  this  paper  is  a  critical  examination  of 
the  available  measurements  of  the  specilic  heat,- 
thermal  expansion,  and  compressibility  of  platinum 
to  see  whether  reliable  predictions  can  be  made  for 
the  Debye-Waller  factor,  A  calorimetric  equivalent 
Debye  temperature  curve  is  constructed,  and  in 
using  Its  values  to  predict  those  of  the 

Debye  characteristic  temiierature  ofThe  Debye-Waller 
factoi ,  a  Barron  plot  is  constructed  as  well  The 
latter  value  vs  temperature  curve  is  plotted  by  using 
a  Fade  approximant  to  link  the  high-and  low-tempera¬ 
ture  expansion.  Tne  results  are  compared  with  an  ex- 
peiument  in  a  preceding  paper  by  Harris,  Benczer- 
Koller,  and  Rotiiberg  (Phys.  Rev.  .■  v.  137:,  AllOl,; 
1965) 

2553 

Rutgers  U.  Dept,  of  Phvsics.  New  Brunswick,  N.  J. 

CALCULATION  OF  Oo‘-  DIFFERENCES  FOR  THE 
FACE-CENTRED  CUBIC  AND  CLOSE-PACKED 
HEXAGONAL  LATTICES  IN  THE  IDEAL  INERT  GAS 
SOLIDS.  bvC.  Feldman.  |1965](7]p.  incl.  tables,, 
leLs.  (AFOSR-66--666)  (AF  AFOSR-62-167) 

AD  640185  Unclassified 

Also  pulilishcd  in  Proc.  Pnys.  Soc.;  (London),  v.  86. 
865l8Tr,‘T965T 

Oo^(cpn)  and  the  ratio  K  100(©Q‘^(cph)  -  Og‘^(fcc)'!  '' 


Dg'^ffcc)  for  the  Ideal  i.nert  gas  solids  was  calculated, 
using  tne  quasi-narmomc  approximation  and  an  (m-6) 
Leiinard-Jones  all-neighbor  force  model;  K  was  found 
to  be  about  2fr.  The  neglect  of  explicit  anharmomc 
contributions  to  K  is  discussed.  A  table  of  the  rele¬ 
vant  all-neignbor  sums  is  given.  It  was  found  that 
the  use  of  tne  ideal  axial  ratio  y  j  =  ^  (8  31  tc  rnar- 
acterize  tne  close-packed  nexagonal  lattice  limits 
tne  accuracy  to  wnicn  K  can  be  calculated  to  about 
one  decimal  place,  and  Oo^(<^Ph)  •<>  about  2  decimal 
places.  (Contractor's  abstract) 


2554 

Rutgers  U.  (Dept.,  of  P.iysics]  New  Brunswick.  N.  J., 

ANHARMOMC  TREATMENT  OF  SPECIHC  HEAT 
(Abstract),  by  J.  L.  Fe)dman.  G.  K.  Horton,  and 
J.  B.  Lurie,  (1965](l]p.  (AF  AFOSR-62-167] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Ppys.  Soc. 
Washington.  D.  C.  ,•  Apr.;  26-29.  1965. 

Publisned  in  Bull.  Amer.  Pnys.  Soc.  .■  Series  II, 

V..  10-  434.  Apr..  26.  1965. 

This  paper  develops  an  approximate  method  of  cal¬ 
culating  annarmonlc  corrections  to  the  calorimetric 
properties  of  solids  from  known  values  of  the  cor¬ 
responding  harmonic  quantities.  It  is  assumed  that 
anharmomc  effects  may  be  represented  bv  simpie 
temperature-  and  frequsncy-dciiendcni  shifts,  fiitt 
used  by  Barron  and  Overton,  in  tne  frequeiuu.  >n- 
liearing  in  tne  free  energy  or  the  entropi.  Numeri¬ 
cal  results  for  S^Sh  and  C  .3—  C  .1’,  based  on  pub¬ 
lished  hai'monic  calculations,  are  given  for  several 
substances.  It  is  found  that  S^-S^  begins  to  depart 
from  a  linear  T  dependence  at  T/eO.3.  A  discussion 
of  how  the  results  may  be  used  as  a  refinement  of 
Tosi  and  Fumi's  method  for  analyzing  experimental 
calorimetric  data  is  given.  Using  this  approach,  it 
IS  demonstrated  t.hat  the  oscillations  in  C  .3— C,,^ 
found  in  calculations  recently  reported  by  Overton 
for  a  special  model  of  copper  do  not  occur.  Finally, 
'■ritena  for  the  existence  of  oscillatioiw  in  C,,®-©,," 
are  obtained  by  studying  simplified  spectra. 


2555 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N..  J. 

A  ONE-PARAMETER  TREATMENT  OF  ANHAR- 
MONIC  SPECinC  HEAT,  by  J.  L.  Feldman,  G.  K. 
Horton,  and  J.  D.  Lurie.  [1965]  [10]p.  incl.  di.u '-.s. 
refs,  [AF  AFOSR-62-167]  Unclassi'  d 

Published  in  Jour.  Pliys.  and  Chem.  Solids,  v.  26: 
1507-1516,  Sept.  1965. 

This  paper  develops  an  appioximate  method  of  calcu- 
Latiiig  anh-irmonic  corrections  to  the  calorimetric 
properties  solids  from  known  values  of  the  corres¬ 
ponding  harmonic  qu,antities.  It  is  assumed  that 
anharmomc  effects  may  lie  represented  by  simple 
temperature  and  frequency  dependent  shifts,  first 


577  - 


AIR  FORCE  SCIENTIFIC  RESEARCH 


used  by  Barron  and  Overton,  in  the  trequencies  ap¬ 
pearing  in  the  tree  energy  of  the  entropy.  Numerical 
results  for  — ShandC^ — C,,  based  on  published 
harmonic  calculations,  are  given  lor  several  sub¬ 
stances.  It  IS  found  that  S^— S*'  begins  to  depart  from 
a  linear  T  dependence  at  T  P  0.3.  A  discussion  is 
given  of  how  the  results  may  be  used  as  a  refine  men' 
of  Tosi  and  Fumi’s  melh  I  for  analyzing  experimei  1 
calorimetric  data.  Using  this  approach,  it  is  demon¬ 
strated  that  the  oscillations  in  C“— C  .,  found  m  cal¬ 
culations  recently  reported  by  Overton  for  special 
model  of  Cu,  do  not  occur.  Finally,^  criteria  for  the 
existence  of  oscillations  in  C^—  C"  arc  olXained  by 
studying  simplified  siiectra.  fContractor's  abstract) 


2556 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  .1. 

EFFECT  OF  CRYSTAL  ANISOTROPY  ON  THE  THER¬ 
MAL  CONDUCTIVITY  OF  COPPER  ALLOYS,  by  C. 
Feldman.  [1965]  (2lp.  (AFOSR-65-2548)  (AF 

AFOSR-65-726)  AD  629069  Unclassified 

Also  published  in  Phys.  Rev.,  v.  139'  A211-A212, 
July  5,  1965. 

The  latace  th-'-mal  conductivity  of  copper  alloys  has 
been  studied,  taking  account  of  the  amstropy  of  the 
crystal  by  using  a  modified  Debye  distribution  having 
angular  dependence.  This  is  equivalent  to  replacing 
the  elastic  velocities  (Vj)  that  occur  in  the  usual 
Debve  distribution  by  V,(6, 0)  and  multiplying  by 
d"/4i.  Lindenfeld  and  Pennebaker  assumed  an  iso¬ 
tropic  crystal  and  so  used  tlie  usual  Debye  distribu¬ 
tion  in  their  calculation  of  the  conductivity.  Using 
the  expressions  for  Kt.  and  Kl  (the  contrilxitions  to 
the  conductivity  from  fhe  transvoi  se  and  longitudinal 
modes)  employed  by  Lindenfeld  and  Pennebaker  and 
the  elastic  velocities  found  from  elastic-constant 
data,  the  angular  integration  for  the  anisotropic 


average  of  tne  total  conductivity  was  performed  ov 
using  tne  Houston's  average  over  tne  principal 
crystalline  directions.  For  T^g  is  the 

residual  resistivity),  tne  curves  of  the  (conduc- 
tivity)/  T^g  against  T/pg  ai'e  nearly  line.ir,  and  in 
this  region  the  largest  departure  between  theory 
and  experiment  occur.;  These  .  alculations  give  a 
slope  which  is  approximately  5'o  lower  than  tne 
Lindenfeld-Pennebaker  theoretical  result,  wnile 
their  result  gave  a  slope  which  was  about  650'), 
nigher  tnan  the  exiierimental  one.  This  indicates 
th.it  the  de|)arture  of  the  calculated  conductivity 
from  ineir  exix’rimental  results  cannot,  at  least  for 
copper  lx‘  accounted  for  liy  anisotropy.;  (Con¬ 
tractor's  alisti  act) 


2557 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J.. 

A  DETERMINATION  OF  THE  INTERMOLECULA  R 
POTENTIAL  PARAMETERS  OF  THE  INERT  GAS 
SOLIDS  FOR  THE  MODIFIED  BUCKINGHAM  EXP-6 
POTENTIAL,  bvJ.  S.  Brown.  [1965]  |5|p.  incl. 
tables.  {AFOSR-66-:375)  (AF  AFOSR-65-726) 

AD  641103  Unclassified 

Also  published  in  C.tn.id.  Jour.  Plus.  .  v.  43'.  1831- 
T835,  Oct.  Is??: 

The  intermolet  ular  potential  parameters  of  solid 
Nc,  Ar,.  Ki ,  and  Xe  are  calculated  for  a  modified 
Buckingham  exp-6  potential  using  crystal  d.ita  of  Inc 
sublimation  energv  and  lattice  spacing  extrapolated 
to  0  K.  The  parameters  ■=  and  a  in  the  exp-6  poten¬ 
tial 

■  (r)  ■  6n--.'(n-6)  1(1  n)e\p'-n|(r  a)-l  )]-l '6((j/r)®] 
are  compared  for  selected  AN  ("all  neighbor") 
models  with  those  calculated  by  Mason  and  Rice 
(1954)  from  gaseous  oata. 
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2556 

St,,  Louis  U.  Dept,  of  Geophysics  and  Geophysical 
Engineering,  Mo. 

THE  S  WAVE  PROJECT  FOR  FOCAL  MECHANISM 
STUDIES  EARTHQUAKES  OF  1963,  by  W.  Stauder  and 
G.  A,  Bollinger.  July  31,  1965,  91p.  incl.  diagrs. 
tables.  (AFOSR-65-2319)  (AF  AFOSR-62-458) 

AD  472354  Unclassified 

This  IS  the  second  report  of  the  S  wavepro]ect,  a  rou¬ 
tine  program  instituted  for  the  determination  of  the 
focal  mechanism  of  the  larger  earthquakes  of  each  year 
using  methods  developed  lor  the  use  of  S  waves  in  focal 
mechanism  studies.  In  addition  to  the  methods  of  data 
.tnalysis  described  in  detail  in  the  previous  report  for 
earthquakes  of  1962,  in  studying  the  earthquakes  of  1963 
use  has  also  been  made  of  a  computer  program.  The 
program  uses  an  error  surface  to  search  for  the  posi¬ 
tion  of  the  axes  of  a  double  couple  which  gives  the  least 
standard  deviation  of  the  S  wave  polarization  data. 
Sevcnty-twc  earthquakes  of  magnitude  more  than  6  14 
occurred  during  1963.  Of  these  thirty-five  earthquakes, 
so  located  as  to  afford  a  distribution  of  seismographic 
stations  favorable  for  the  use  of  S  wave  data,  were 
selected  for  examination.  Satisfactory  focal  mechanism 
solutions  are  here  presented  for  twenty-six  of  these 
shocks..  Tentative  solutions  are  given  for  six,  and  no 
solution  IS  advanced  for  the  remaining  three.. 
(Contractor's  abstract) 


2559 

S.in  Andi-is  U..  Laboratorio  de  Fraica  Cosmica  de 
Chacaltaya,  La  Paz  (Bolivia). 

SCIENTIFIC  CONTRIBUTIONS  OF  SPACE  PHYSICS 
GROUP.  1965  (96  Ip.  incl.  diagrs.  Ubles,  refs. 
(AFOSR-66-0834)  (AF  AFOSR-64-3l9j  AD  637479 

Unclassified 

This  repoit  is  a  composite  of  three  individual  reports 
entitled-  Solar  duly  variation  recorded  at  a  low  latitude 
station  by  east  and  west  pointing  telescopes  during  a 
period  of  maximum  and  mininium  in  solar  activity, 
Characteristic  effects  of  the  deformed  magnetic  field  of 
the  earth  of  medium  energy  cosmic  rays,  and  A  case  of 
transient  anisotropy  during  the  recovery  phase  of  a 
Forbush  decrease. 


2560 

San  Andres  U.  LaboratoVio  de  Fisica  Cosmica  de 
Chacaltaya,.  La  Paz  (Bolivu). 

A  CASE  OF  TRANSIENT  ANISOTROPY  DURING  THE 
RECOVERY  PHASE  OF  A  FORBUSH  DECRFASE,  by 
H.  S.  Ahluwalia.  1965  (."'Ip.  incl.  dugrs..  tables, 
lets.  (Sponsored  jointly  by  Air  Force  Oflice  of  Scientific 
.Research  under  AF  AFOSR-  64-319  and  National 
Aei  onaulics  and  Space  Administration)  Unclassified 

I’l  e.sented  at  Ninth  Iiileriut'l.  Conf.  on  Cosiim  Riys, 
London  (Gl.  Bni.  ),  Sept..  6-17,.  1965. 


Published  in  Scientific  Contributioi^s  of  Space  Physics 
Group,  La  Paz  (Bolivia),  Laboratorio  de  Fisica  Cosmica 
de  Chacaltaya,  1965,  p.  32-59. 

On  July  18,  1959  a  short-lived  highly  anisotropic  cosmic 
ray  increase  was  observed  by  some  of  the  I.G.  Y.  net¬ 
work  of  recordmg  stations  during  recovery  from  the 
third  of  the  series  of  three  closely  ^ced  Forbush  de¬ 
creases.  Characteristic  features  and  the  solar  and 
terrestrial  relationships  of  this  increase  are  studied. 
Mechanisms  proposed  thus  far  for  this  increase  are 
critically  examined.  Arguments  are  presented  to  the 
effect  that  this  could  not  be  a  solar  flare- type  increase. 

It  is  suggested  that  this  mcrease  was  probably  produced 
by  galactic  cosmic  rays  which  got  reflected  from  reced¬ 
ing  blast  wave  and  co- rotating  shock  wave  formed  during 
the  eiqilosive  heating  of  solar  corona  following  the  west 
limb  S'*  solar  flare  of  July  16,  1959.  The  corresponding 
features  of  associated  heliophysical,  geophysical  and 
co.smic  ray  phenomena  were  studied  and  thereby  derived 
the  velocity  of  the  blast  wave  to  be  1700  Km/s  and  its 
total  thickness  to  be  about  0. 14  A.,  U.  Also  there  is 
belief  that  this  bl.ist  wave  had  considerable  fme  struc¬ 
ture  built  mto  It.  There  is  some  evidence  that  this 
blast  wave  probably  started  to  dissolve  bito  background 
solar  wind  at  a  distance  of  about  1. 5  A,  U.  from  sun. 
(Contractor's  abstract) 


2561 

San  Andres  U.,  Laboratorio  de  Fisica  Cosmica  de 
Chacaltaya,  La  Paz  (Bolivia). 

CHARACTERISTIC  EFFECTS  OF  THE  DEFORMED 
MAGNETIC  FIELD  OF  THE  EARTH  ON  MEDIUM 
ENERGY  COSMIC  RAYS,  by  H.  S.  Ahluwalia  and  K.  G. 
McCracken.  1965  [3e]p.  mcl.  diagrs.  tables,  refs. 
(Sponsored  jomtly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR- 64- 31 9  and  National 
Aeiunautics  and  Space  Administration)  Unclassified 

Presented  at  Sixth  Inlernat'l.  ^ace  Science  Symposium, 
Mar  del  Plata  (Argentma),  May  11-19,  1965. 

Publish^  in  Scientific  Contributions  of  ^ace  Physics 
Group,  La  Paz  (Bolivia),  Laboratorio  de  Fisica  Cosmica 
de  Chacaltaya,  1965,  p,  10-31.. 

A  study  IS  presented  of  the  characteristic  effects  of 
the  deiormed  magnetic  field  on  the  trajectories  and 
asymptotic  directions  of  arrival  of  medium  energy 
cosmic  rays  at  three  repre  sentative  stations:. 

Chacaltaya,  Deep  River  and  London,  For  this  purpose 
use  has  been  made  of  the  spherical  harmonic  descrip¬ 
tion  of  the  deformed  magnetic  field  given  by  Mead  (1964) 
and  this  has  been  superposed  on  Stormer  Dipole  and 
Finch  and  Lealon  higher  degree  simulation  field  confi¬ 
gurations.  It  IS  found  that  asymptotic  directions  of 
arrival  for  deformed  fields  are  considerably  different 
from  those  for  undisturbed  fields  at  lower  rigidities 
and  the  mean  deviation  at  each  station  is  larger  for 
night  than  for  day  hemisphere..  There  is  also  evidence 
of  a  strong  mixiuUition  of  penumbral  bands  by  the  de¬ 
formed  field.  There  is  an  indication  that  small  semi¬ 
diurnal  component,  at  equatorial  stations,  results  from 
the  defo'-niation  of  the  terrestrial  field,  "The  resulting 
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component  is  however,  an  order  of  magnitude  smaller 
than  that  observed  on  many  occasions  at  low  latitude 
stations.  (Contractor’s  abstract) 


2562 

San  Andres  U.  LaboratoVio  de  Fisica  Cosmica  do 
Chacaltaya,  La  Paz  (Bolivia). 

SOLAR  DAILY  VARIATION  RECORDED  AT  LOW 
LATITUDE  STATION  BY  EAST  AND  WEST  POINTING 
TELESCOPES  DURING  A  PERIOD  OF  MAXIMUM  AND 
MINIMUM  IN  SOLAR  ACTIVITY,  by  H.  S.  Aliiuwaiia,, 

V.  I.  Escobar  and  others.  1965  [lljp.  incl,  diagr. 
table.  (AF  AFOSR-64-319)  Unclassified 

Presented  at  Ninth  Internat'l.  Conf.  on  Cosmic  fbivs, 
London  (Gt.;  Bnt. )  Sept,  6-17,  1965., 

Published  in  Scientific  Contributions  of  Space  Physics 
Group,  ta  Paz  (Bolivia),  Laboratorio  de  Fisica  Cdsmica 
de  Chacaltaya,  1965,  p.  1-9. 

This  report  examines  the  characteristics  of  solar  daily 
variation  recorded  by  east  and  west  pointing  directional 
telescopes  at  Mt.  Chacaltaya  during  the  years  of  maxi¬ 
mum  (1958)  and  minimum  (1964)  in  solar  activity  in  the 
last  solar  cycle.  It  is  found  that  the  amplitude  of  the 
diurnal  component,  both  in  the  east  as  well  as  in  west 
directions,  is  reduced  in  1964  compared  to  its  value  in 
1958.  The  time  of  maximum  of  the  diurnal  component 
in  the  two  directions  has,  however,  the  same  value  in 
the  two  years  within  errors  of  observations.  The  results 
of  diurnal  component  are  compared  with  those  obtained 
with  neutron  monitors,  at  other  equatorial  mountain 
level  stations  of  Huancayo  and  Mt.  Norikura  for  the 
same  period  as  well  as  with  the  parameters  deiini-.j  the 
diurnal  component  at  Huancayo  in  the  years  1937  to  1954 
as  obtamed  by  an  ion  chamber.  The  conclusion  is  reach¬ 
ed  that  the  basic  periodicity  in  the  parameters  definim; 
the  diurnal  component  of  solar  duly  variation  is  of  22 
yr  rather  than  of  1!  yr.  (Contractor's  abstract) 


2563 

Sao  Paulo  U.  [Dept.,  of  Physics]  (Brazil). 

THE  Ep  -  2.66  MEV  RESONANCE  IN  0^®(p, p)0^®,,  by 
V.  Gomes,  R.  A.  Douglas  and  others.  |1965)[9|p. 
incl.  diagrs..  table.  (AFOSR-65-2695)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Researen  under 
AF  AFOSR-63-310  and  National  Science  Foundation) 

AD  628698  Unclassified 

Also  published  in  Nuclear  Pliys. ,  v.  68:  4l7-‘t25, 

June  1965) 

The  absolute  differential  cross  section  has  been  meas¬ 
ured  over  the  Ep  -2.66  mev  resonance  jE^fF^'^)  3, 10 

niev]  in  0*®(i).p)0*®  at  the  following  angles  m  the  i  enter- 
of-mass  system;.  54.  5  ,.  70.5“,  90.0  ,  107.0  ,  125,5 
140,5  and  1j1.3  .  Also  angular  distributions  (15 
angles  from  30.5  to  155.6  )  were  mea.sured 

at  the  following  energies,  1.473,  1.931,  2.481,  2.660, 
2.668  and  2  978  mev,  A  partial  wave  atuilysis  of  the 


results  was  performed.  The  first  analysis  used  onl;, 
cross  section  data  as  the  input  to  the  computer  pro¬ 
gramme,  The  results  fail  to  predict  the  observed  oil 
1  esoiiaiice  pou  1  izdlions,  A  set  onu  aiiaivsis  using  tsitii 
cross  section  and  polarization  data  for  the  mpul 
gives  a  s,ilisfactoi  y  fit  to  all  e.xperm.ental  dita  TIu 
parameters  which  give  the  best  lit  to  the  dita  att 
r  20  i  1  kev  (lab),  E  2  663  ±  0.007  miv,  Jr  1  2-, 
(Contractor’s  abstract) 


2564 

S,io  Paulo  U.  jDcpt.  of  Phvsicsj  (flra/il)'. 

ABSOLUTE  CROSS  SECTION  MEASUREMENTS  FOR 
THE  REACTIONS  Ne20(d.  nlM.i^l  g.  s.  .mg  N(  20(ci^ 

Na21  (0.34  MEV),  bj  L,  F.  Pess.vi,  R.  L.  Dangle 
and  others.  |1965|[15|p.  mcl  di.igi  s.,  rels.  (AFOSR- 
66-0445)  (Sponsored  jointly  by  Air  Foil  e  Otlue  of 
Scientific  Researcii  tmdei  [AF  AFOSR-63-310j  .ind 
National  Science  Foundition)  AD  630520Uni  l.tssifud 

Also  published  m  .Nuclcai  Phys. ,.  v  68-.  337-351. 

June  19B5.' 

Absolute  cross  sections  for  the  reactions  Ne^^(d,  n) 
Na^*  g.s.  and  Ne^®  (d,  n)  Na^'  (0.  34  mev)  have  been 
measured  in  the  range  of  incidcni  particle  cncigies 
from  1.3  to  2.3  mev.  A  phenomenological  analysis 
has  been  applied  to  the  total  cross  st'ction  fur  the 
Ne20(d,n)Na2l(0.  34  mev)'  reaction  to  scpar.ile  the 
direct  interaction  contribution  from  the  resonant  stale 
lormation.  Thedirec'.  interaction  contriliution  turns  I'Ul 
to  be  very  small  indicating  that  the  pi  edoniinant  te.it-. 
lion  mechanism  is  a  resonant  type  piocess. 


2565 

Sao  Paulo  U.  School  of  .Medicine,  Dept.  ol  Physiolo(,v 
(Biazil). 

SPECIFIC  CHANCES  IN  W.ATER  INTAKE  AND  ADIPSIA 
FOR  WATER  AND  SODIUM  CHLORIDE  AFTER  HYPO¬ 
THALAMIC  LESIONS,  by  .1.  Antunes  Rodiigiies  and 
M.  R  Covun.  |1965||9jp.  me  .  dugrs.  tallies,  rif'-. 
(AFOSR-66-09b8)  (AF  AFOSR-II3-31 1 )  AD  635442 

Uiu  lassilied 

Also  publi.shed  in  Acta  Physiol,  Litinisimi  r. ,  \  15- 

^51-259,  15697“ 

The  effect  of  bilateial  hypolhalaiiiic  lesions  on  v,.itei 
and  2't  NaCl  intake  was  studied  in  29  idull  male  r.its 
using  the  self- select  ion  method.  Electrolytic  liil.iter.ll 
lesions  placed  in  the  median  hypothalamus  reaching  the 
anterior  part  of  the  posterior  hypothalamus,  laterally 
to  the  ventral  medial  nuclei,  ventral  to  the  forms  and 
p.irtially  destroying  them  resulted  in  i  specific  de¬ 
crease  in  water  intake.  Wlieii  lesions  involved  the 
iiiedun  hypothalamus  destroying  its  nicdi.il  and  latei.il 
parts  including  tlie  ventro-meduil  and  lateral  jxirts 
including  the  vent ro- medial  and  dorsomednl  nuclei 
and  the  foiiiix,  the  rats  developed  duibctes  insipidus, 
siadiuni  chloride  ingestion  was  not  increased.  Lesions 
.11  Uie  lal'-ral  hyiiothalanius  in  the  frontal  plane  of  the 
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Knlro-medwl  nuclei  and  lateral  to  the  lornix  resulted 
in  adipsia  lor  both  fluids  and  aphagia.  Taking  into 
account  previous  findings,  the  role  of  the  hypothalamus 
in  the  regulation  of  hydro-mineral  metabolism  is 
discussed.  (Contractor's  abstract) 


2566 

Sao  Paulo  U.  School  of  Medicine,  Dept,  of  Physiology 
(Brazil)., 

ELECTROPHYSIOLOGICAL  STUDY  OF  KANAMYCIN 
AND  AMINOSIDINE  OTOTOXICITY  IN  THE  UN- 
ANESTHETIZED  GUINEA  PIG,  by  R.  F.  Marseillan. 
(1965)  (8lp.  incl.  illus.  diagrs.  refs.  (AFOSR-66- 
0990)  (AF  AFOSR-63-311)  AD  634556  Unclassified 

Also  published  in  Acta  Physiol.  Latinoamer. ,.  v.  15: 

miovrim'" 

The  chronic  auditory  ototoxicity  of  2  oligosaccharide 
antibiotics  was  studied  in  guinea  pigs  with  round 
window  implanted  electrodes.  In  the  awake  guinea  pig 
auditory  muscle  activity  is  low  and  its  effect  on  middle 
ear  sound  transmission  negligible  over  1  kc.  Thus, 
the  microphonic  potentials  have  a  very  good  stability 
making  muscle  section  or  recordmg  under  anesthesia 
uniiccess.‘ry..  Complete  suppression  of  microphonic 
potentials  was  obtained  after  15-21  days  of  kanamycin 
sulfate  given  in  400  mg  kg  day.  With  200  mg,  .kg  day 
the  maxmium  depression  of  the  potentials  was  reached 
with  a  similar  total  quantity  of  drug,  but  a  small  re¬ 
sponse  remained.  The  progression  of  the  ototoxicity 
produced  by  aminosidine  sulfate  was  more  rapid  and 
the  general  toxicity  higher.  The  changes  in  'he  VIII 
nerve  action  potentials  induced  by  the  drugs  wore  more 
irregular  than  those  of  the  mlerqphonics.  (Contractor's 
abstract) 
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S.IO  Paulo  U.  School  of  Mcdicme.  Dept,  of  Physiology 
(Biazil). 

I PHYSIOPATHOGENESIS  OF  PAIN)  Fisiopatogenese 
lU  Dui ,  ,iy  M.  R.  Covia'n.  [1965]|22jp.  mcl.  illus. 
di.igis.'  1  Mi  (AFOSR- 66-0995)  [AF  AFOSR-63-3U| 

AD  63544i  Unclassified 

Al.so  published  in  Arquivos  Neuro-Psiquiatria,  v.  23: 
141- 1 64,  SepirT965. 

Thi  .study  of  the  physiology  of  pain  includes  the  study 
ol  It  e  receptors,  the  stimuli,  the  pathways,  the  struc- 
tuus  ol  the  central  nervous  system,  the  perception  of 
p.U'i  and  the  n.otor  and  automic  reaction.  The  receptors 
and  the  p.ithway.s  of  pain,  as  well  as  their  specificity, 
are  ursilyzed.  The  transmission  of  the  quick  and  slow 
pain  through  different  nervous  paths  until  the  cerebral 
coilex  IS  discussed.  The  influence  of  attention  on  the 
(legiee  of  the  perception  of  pam  is  commented.  Based 
,111  I'xperimental  researches,  the  reticulo-corlico- 
relicular  circuit  is  considei  ed  as  indi.spensable  for  the 
perception  of  pain.  Regarding  the  pathology  of  pain,  the 
congeniUl  analgesia  is  analyzed,  the  author  accepting 
the  hvpolhosis  that  m  some  synapses  the  pattern  of 


impulses  which  give  rise  to  the  sensation  of  pain  is 
Changed.  Emphasis  is  given  to  the  role  played  by  the 
froi'tal  lobe  as  part  of  a  potentiating  mechanism  which 
rnnrtitions  the  genera!  distress  of  the  patient.  Referred 
pain  IS  explained  by  the  theory  of  "convergence- 
projection"  of  visceral  fibers  and  cutaneous  fibers  for 
pain  on  the  san  'euron  in  some  pomt  of  the  sensory 
path.  The  relit:'  or  ceasing  of  pain  brought  about  by 
hypopliysectomv  n  cases  of  breast  cancer  gives  rise 
to  discussions  on  the  role  played  by  the  hormones  on 
the  perception  of  pam.  (Contractor's  abstract) 


2568 

Serendipity  Associates,  Los  Angeles,  Calil. 

WIT,  CREATIV.TY,  AND  SARCASM,  by  E.  E.  Smith 
and  H.  L.  White,  (1965)  [4)p,  incl.  refs.  (AFOSR-65- 
1583)  (AF  49(638)1216)  AD  623294  Unclassified 

Also  published  in  Jour.  Appl.  Psychol. ,  v.  49:  131- 

134rApr7T«Mr 

A  study  was  conducted  using  15C  airmen  to  test  the 
hypotheses  that  wit  and  creativity  are  positively 
correlated;  that  defensiveness  and  creativity  are  nega¬ 
tively  correlated,  and  that  wits  are  effective  leaders. 

The  effects  of  sarcastic  versus  nonsarcastic  wit  were 
explored.  The  first  2  hypotheses  were  supported.  Wits 
were  not  found  to  be  effective  leaders  but  were  associated 
with  less  defensiveness  and  more  effective  group  prob¬ 
lem-solving.  Most  of  the  positive  relationships  with 
wit  were  found,  more  specifically,  to  be  associated 
with  sarcastic  wit.  (Contractor's  abstract) 
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Sheffield  U.  Dept,  of  Biochemistry  (Gt.  Brit. ). 

MICROBIAL  GROWTH  ON  Cj  COMPOUNDS.  SYNTHESIS 
OF  CELL  CONSTITUENTS  BY  METHANE-  AND 
METHANOL- GROWN  PSEUDOMONAS  METHANICA,  by 
P.:  A.  Ji^nson  and  J,  R.  Quayle.  [1965)  [9)p,  incl. 
diagrs.  tables,  refs.  (AFOSR- 65- 2973)  (Sponsored 
jointly  l  y  Air  Force  Qffice  of  Scientific  Research  under 
[AF  EO/kR-64-8),  Public  Health  Service,  and  Rockefeller 
Founoation)  AD  628391  Unclassified 

Also  published  in  Biochem.-  Jour.,  v,  95:  859-867, 

June  1965.  ” 

A  study  has  been  made  of  the  incorporation  of  carbon 
troni  (*^C)raethane,  ( *^C [methanol  and  [*^C [bicarbo¬ 
nate  by  cultures  of  Pseudomonas  methamca  growing 
on  methane,  and  [*^C [methanol  by  cultures  of  the  same 
organism  growing  on  methanol.  Over  90%  of  the  radio¬ 
activity  fixed  from  [l^C  [methane  or  [f4c  [methanol  at 
the  earliest  times  of  sampling  appeared  in  phosphory- 
lated  compounds.  Glucose  phosphate  and  fructose  phos¬ 
phate  together  constituted  the  largest  part  of  the  radio¬ 
active  phosphate.s  (70-90'()).  The  first  stable  products 
of  I *^C [bicarbonate  fixation  were  malate  and  aspartate., 
The  percentage  of  the  total  radioactivity  fixed  that  was 
containi-d  in  each  of  the  radioactive  compounds  has  been 
plotted  against  lime  The  slopes  of  the  curves  obtamed 
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show  that  hexose  phosphates  are  primary  stable  pro¬ 
ducts  ol  [l^Clmethane  and  ['^C|niethanol  incorporation 
and  that  aspartate  and  malate  are  primary  stable  pro¬ 
ducts  of  [l^Cibicarbonate  meorporation.  No  carboxy- 
disniutase  activity  has  been  found  in  cell-free  extracts 
of  the  organism.  This  fact,  together  with  the  other 
findings,  shows  that  an  autotrophic  metabolism  involv¬ 
ing  the  ribulose  diphosphate  cycle  of  carbon  dioxide 
fixation  cannot  be  operating.  (Contractor's  abstract) 


2570 

Sheffield  U.,  Dept,  of  Biochemistry  (Gt.  Brit.). 

INCORPORATION  OF  C,  UNITS  INTO  ALLULOSE 
PHOSPHATE  BY  METHANE-GROWN  PSEUDOMONAS 
METHANICA,  by  M.  B.  Kemp  and  J.  R.  Quayle.  [1965) 
(3i).  mcl.  diagrs.  Uole.  (AFOSR-66-1882)  (AF  EOAR- 
64-  8)  AD  64391 S  Unclassified 

Also  published  m  Biochim.  et  Biuphys.  Acta,  v.  107;. 


Studies  of  the  incorporation  of  [*^C)melhane  and  ['^CJ 
methanol  into  Pseudomonas  methanica  growing  on 
methane,  or  (l^Clmethanol  into  the  same  organism 
growing  on  methanol,  have  shown  that  over  90%  of  the 
radioactivity  fixed  at  the  earliest  times  of  sampling 
appears  m  phosphorylated  compounds.  Glucose  phos¬ 
phate  and  fructose  phosphate  together  constitute  the 
largest  part  of  the  radioactive  phosphates  (70-90%); 
phosphoglycerate  is  a  relatively  minor  component 
(2  -  17%).  These  results  suggest  that  a  direct  mcorpo- 
ration  erf  C,  units  Into  hexose  phosphate  occurs  in  P, 
methanica  during  growth  on  methane  or  methanol.. 

This  communication  presents  evidence  that  cell-free 
extracts  of  methane-grown  P,  methanica  can  catalyze 
the  condensation  of  formaldehyde  with  ribose  5- 
phosphate  to  form  allulose  (psicose)  phosphate. 


2571 

Sheffield  U.  Dept,  of  Fuel  Tech.;  and  Chemical 
Engineering  (Gt.  Brit, ), 

INTENTIONAL  COMBUSTION  OSCILLATIONS  IN  PRO¬ 
PULSION  SYSTEMS,  by  D.  Harris  and  J.  Swithenbank. 
Final  rept.  Jan.  25,  1965  [21 1>.  mcl.  illus..  diagrs. 
(Rept..  no.  H.  I.  C.-54)  (AFOSR-65-1 804)  (AF  EOAR- 
63- 1 01 )  AD  625499  Unclassified 

A  review  is  presented  of  a  study  on  the  possible  uses  of 
combustion  oscillations  in  a  rocket  combustion  chamber. 
One  such  use  is  the  extraction  of  magnetohydrodynamic 
electrical  power.  When  the  amplitude  of  oscillation  is 
50%  or  better,  the  mean  conductivity  is  m  theory  in¬ 
creased  by  one  and  a  half  times.  To  test  this  analysis, 
experimental  apparatus  was  constructed  comprising  a 
gaseous  rocket  motor  where  the  air  is  introduced 
tangentially  and  the  fuel  is  introduced  cither  tangentially 
or  longitudinally.  Combustion  oscillations  have  been 
produced  during  tangential  entries  of  fuel  bui  no  experi¬ 
mental  results  have  been  obtained. 
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Sheffield  U.,  Dept,  of  Fuel  Tech,  and  Chemical 
Engmeering  (Gt.  Brit. ). 

METHODS  OF  ELECTROMAGNETIC  INDUCTION 
APPUED  TO  THE  MEASUREMENT  OF  SUPERSONIC 
VELOCITIES  IN  SHOCK  TUNNELS,  by  R.  J.  Parsons 
and  M..  A.  Patrick.  Feb.  1965  [9lp.  mcl.  illus.  diagrs. 
(Rept.  no.  H.  I,  C.-56)  (AFOSR-65-1 327)  (AF  EOAR- 
65-23)  AD  622665  Unclassified 

A  technique  liased  on  electromagnetic  induction  is  pro¬ 
posed  to  measure  the  velocity  of  the  flow  in  a  hypersonic 
shock  tunnel.  The  expanded  flow  m  thetm.nel  test  sec¬ 
tion  has  a  sufficiently  high  conductivity  level  to  allow 
the  generation  of  an  MHD  voltage  in  the  presence  of  a 
magnetic  field,  which  can  then  be  used  to  indicate  the 
flow  velocity.  To  overcome  charge  effects  on  the 
electrodes,  the  magnetohydrodynamic  voltage  from 
such  a  device  snould  be  of  the  order  of  100  v.  For  a 
true  open  circuit  reading  and  input  impcdcnce  of  the 
external  circuit  should  be  very  high.  (Contractor's 
abstract,  modified) 
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Sheffield  U.  Dept,  of  Fuel  Tech,  and  Chemical 
Engmeering  (Gt.  Brit. ). 

AN  INVESTIGATION  OF  SUPERSONIC  COMBUSTION 
AND  HETEROGENEOUS  TURBULENT  JET  MIXING 
RELATED  TO  THE  DESIGN/ OPERATION  OF  SCRAM- 
JETS,  by  I.  T.  Osgerby.,  Doctoral  thesis  Oct.  1965, 
|220|p.  mcl,  'llus.  diagrs.  tables,  refs.  (AFOSR-66- 
1855)  (Sponsored  jomtly  by  Air  Force  Office  of  Scientific 
Research  under  AF  EOAR-65-23  and  Ministry  of 
Aviation' AD  638655  Unclassified 

Chemical  kinetic  calculations  of  the  coinbustion  time  m 
a  constant  area  scramjet  combustion  (M  7)  indicate 
reaction  times  10'^  secs,  and  show  that  the  combustion 
process  is  usually  controlled  by  diffusion.  The  mixing 
process  in  concentric  fuel,  air  jets  is  investigated  by 
means  of  mtegral  forms  of  the  equations  of  motion  and 
slow  mixing  requires  about  50  diani..  Initial  contraction 
of  the  slow  inner  jet  is  predicted  by  the  theory,  and 
verified  by  experiment.  The  simulation  of  scramjet 
combustion  conditions  by  a  shock  tunnel  is  considered 
feasible. 
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Sheffield  U.  Dept,  of  Fuel  Tech.,  and  Chemical 
Engineering  (Gt.-  Brit. ). 

REALLY  HIGH  SPEED  PROPULSION  BY  SCRAMJETS, 
by  E  T.  Curran  and  J..  Swithenbank,  Oct,  1965.  [32|p, 
mcl.  Illus.  refs.  (Rept.  no.  H.  I.  C.-67)  (AFOSR-66- 
1861)  (^onsored  jointly  by  Air  Force  Office  of  ScientUic 
Research  under  AF  EOAR-65-23  and  Ministry  of 
Avution)  AO  638520  Unclassified 

The  high  overall  efficiency  of  the  scramjet  eng.ne  is 
potentially  maintamed  over  the  speed  range  from  Mach 
5  to  20,  At  higher  speeds.  Hydrogen  fuel  is  e.ssential 
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and  a  fixed  geometry  appears  feasible.  Optimization 
of  the  intake  diffusion  can  be  carried  out  most  easily 
in  terms  of  the  intake  process  efficiency  and  velocity 
ratio.  The  optimum  amount  of  diffusion  is  reduced 
when  realistic  nozzle  losses  are  included.  The  develop' 
mem  ol  a  hypersonic  flight  test  vehicle  is  recommended. 
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Sheffield  U..  Dept,  of  Physics  (Gt.  Brit. ). 

PARAMAGNETIC  RESONANCE  OF  GADOLINIUM  S  - 
STATE  IONS  IN  RARE  EARTH  METALS,  by  A.  M. 
Harris  and  R.  S.  Tebble.  Final  rept.  June  30,  1965. 
[52jp.  incl.  diagrs.  table,  refs,  (AFOSR-65-1597) 
(AF  EOAR-62-54)  AD  623816  Unc'assified 


Sheffield  U.,  (Dept,  of  Physics]  (Gt.  Brit.). 

THE  MAGNETIC  SUSCEPTIBIUTY  OF  THE  GADOLINIUM 
-LUTETIUM  ALLOY  SYSTEM,  by  J.  Popplewell,  A.  M. 
Harris,  and  R,  S.  Tebble.  (1965]  [3]p.  incl.  diagrs. 
table.,  (AFCSR-65-0741)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  EOAR-62-5‘i 
and  Ministry  of  Aviation)  AD  615070  Unclassified 

Also  published  in  Proc.,  Phys.  Soc.  (London),  v.  85: 
347-349,  19B5. 

The  magnetic  susceptibility  xhas  been  measured  for 
allays  containing  90.  2%,  80.  6%,  69.  4%,  57.  2%,  47.  6%, 
34.6',',  20  2*7,  15"  and  8.  3%  gadolinium  in  lutetium.. 
These  measurements  have  enabled  the  Curie  tempera¬ 
ture  and  magnetic  moment  of  the  alloys  to  be 

determined.  Only  the  20. 2%  Gd  alloy  shows  any  depar¬ 
ture  from  the  Curie-Weiss  behavior,  and  this  is 
attributed  to  the  on.set  of  antiferromagnetic  ordering. 
(Contractor's  absiract) 
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Sheffield  U  Dept,  of  Physics  (Gt.  Brit. ). 

SOME  ELECTRON  SPIN  RESONANCE  OBSERVATIONS 
OF  GADOLINIUM  S  STATE  IONS  IN  METALS,  by  A  M. 
Harris  J.  Popplewell,  and  R.  S.  Tebble.  (19651  [lOlp. 
incl.,  diagrs  tables,  refs.  (AFOSR-65-1381) 

(Sponsored  jointly  by  Air  Force  Office  of  Scien'ific 
Research  under  AF  EOAR-62-54  and  Ministry  of 
Aviation)  AD  621348  Unclassified 

Al.so  published  in  Proc.;  Phys.  Soc,  (London),  v.  85: 
5rJ-522,  19B5. 


Measurements  of  the  paramagnetic  g  factors  are  made, 

u. sing  electron  spin  resonance  at  8  mm  wavelength,  in 
.solid  solutions  of  gadolinium  m  yttrium,  palladium  and 
lutetium  at  temperatures  between  60'’K  and  400 ’K.  The 
measurements  show  that  the  g  factor  for  the  trivalent 
gadolinium  ion  in  the  metallic  lattice  varies  significantly 
from  the  free  ion  value  and  is  concentration  dependent. 
For  .illoys  containing  more  than  SO*!)  Gd  in  the  Gd-Y 
alloy  system,  SC'S,  Gd  in  the  Gd-Lu  alloy  system,  and 
foi  all  concentrations  m  the  Gd-Pd  alloy  system,,  tlie 

g  factors  arc  less  than  the  free  ion  value.  Lower 
concent  rations  of  Gd  in  the  Gd-Y  and  Gd-Lu  alloy 
systems  have  g  factors  grc.ator  Uian  the  free  ion  value 
ol  1. 99.  A  qualitative  attempt  is  made  to  cjqilain  this 

v. irialion,  using  a  model  proposed  by  Kondo  in  which 

2  interactions  are  considered.  (Contractor's  abstract) 


Electron  spin  resonance  and  magnetic  susceptibility 
measurements  were  made  on  a  series  of  gadolinium 
alloys,  m  the  temperature  ranges  where  ferromagnetism, 
antiferromagnetism,  and  paramagnetism  occur.  G 
factors  for  the  alloys  were  estimated  in  the  paramagnetic 
region  at  high  temperatures.  The  concentration  depen¬ 
dence  of  the  g  factor  of  Gd  dissolved  in  several  rare 
earth  metals  was  determmed  The  results  cannot  be 
explamed  on  a  simple  indirect  exchange  Yosida  mode), 
and  covalent  mechanisms  as  suggested  by  Kondo  appear 
to  play  an  important  role,  (Contractor's  abstract, 
modified) 


2578 

Siena  U,  Inst,  of  Medical  Pathology  (Italy). 

MICROELECTRODE  RECORDING  OF  SLOW  WAVE 
AND  UNIT  RESPONSES  TO  AFFERENT  STIMULI  IN 
THE  HYPOTHALAMUS  OF  THE  CAT,  by  P,  Rudomin, 
A.  Malliani,  and  A.  Zanchetti.  [1965]  [29]p.  mcl,  illus. 
diagrs,  refs.  (AFOSR-65-1789)  (^onsored  jouiUy  by 
Aeronautical  Systems  Division,  Air  Force  Office  of 
Scientific  Research  under  AF  61(052)253,  and  Consiglio 
Nazionale  delle  Ricerche)  AD  626259  Unclassified 

Also  published  in  Arch.  Ital.  Biol.,  v.  103:90-118, 
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Recording  with  1-5  p  tungsten  microelectrodes  from 
different  portions  of  the  diencephalon  was  performed 
with  the  aim  of  correlating  unit  and  wave  responses  to 
afferent  stimuli,  m  order  to  validate  the  local  origin 
of  sensory  evoked  potentials  in  these  parts  of  the  biain. 
In  unanesthetizcd  immobilized  cats  evoked  responses 
to  single  radial  stimuli,  to  clicks  and  to  light  flashes 
could  be  recorded  in  all  diencephalic  regions  explored. 
Rather  long  latencies  were  observed  for  purely  negative 
potentials  m  the  anterior  and  preoptic  hypothalamus, 
and  111  the  midline  and  mtralaminar  thalamus,  while 
shorter  latencies,  sometimes  less  than  10  msec,  were 
found  for  a  short  positive  deflection  with  which  most  of 
posterior  .and  lateral  hypothalamic  responses  were 
initiated  From  the  results  obtamed  no  conclusive 
evidence  either  pro  or  con  the  local  orlgm  of  evoked 
waves  in  the  anterior  and  preoptic  hypothalamus  could 
be  obtained  by  micro  electrode  recordings,  because  of 
difficulties  in  isolatmg  single  unit  discharges  m  these 
regions.  (Contractor's  abstract) 
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DISTRIBUTION  OF  ELECTRICAL  RESPONSES  TO 
SOMATIC  STIMULI  IN  THE  DIENCEPHALON  OF  THE 
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CAT,  WITH  SPECUL  REFERENCE  TO  THE  HYPO¬ 
THALAMUS,  byP.  Rudomin,  A.  Malliani  and  others. 
[1965]  [30^).  incl.  Ulus,  diagrs.  rels.  (AFOSR-65-1790) 
(Sponsored  jouvtly  by  Aeronautical  Systems  Division, 

Air  Force  Oflice  of  Scientific  Research  under  AF  81(052) 
253,  and  Consiglio  Nazionale  delle  Ricerche)  AD  626245 

Unclassified 

Also  published  in  Arch.  Ital.  Biol.,  v.  103;  60-89,  1965. 

The  basal  diencephalon  of  mtact  immobilized  cats  under 
local  anesthesia  was  systematically  explored  with  stereo- 
tactically  oriented  electrodes,  and  the  distribution  of 
potentials  evoked  by  smgle  stimuli  to  somatic  nerves 
was  examined  by  alternatively  employmg  a  monopolar 
and  bipolar  leading  arrangement.  With  the  monopolar 
type  of  recordmg,  almost  the  whole  hypothalamus  ap¬ 
peared  responsive  to  somatic  stimuli,  and  potentials 
picked  up  from  adjacent  structures  were  rather  similar 
in  shape,  polarity  and  amplitude..  Recordings  with  clooe 
coaxial  bipolar  electrodes  gave  a  quite  different,  much 
more  selective  picture,  some  portions  of  the  ventral 
diencephalon  (lateial  hypothalamus,  subthalamus,  etc.) 
being  highly  responsive  to  somatic  st’muli,  while  other 
regions  (preoptic  and  anterior  hypothalamus,  medial 
portions  of  the  tuberal  hypothalamus)  did  not  show  any 
consistent  response.  It  is  suggested  that  somatically 
evoked  potentials  in  rostral  parts  of  the  hypothalamus, 
where  responses  arc  only  detacted  monopolarly  without 
evidence  of  local  potential  gradients  in  bipolar  leads, 
arc-  likely  to  represent  activity  originating  at  some 
distance  and  conveyed  to  the  exploring  electrode  by 
electric  spread.  An  alternative  explanation  is  also 
discussed,  (Contractor's  abstract) 
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CONTRIBUTION  OF  LOCAL  ACTIVITY  AND  ELF.CTRIC 
SPREAD  TO  SOMATICALLY  EVOKED  POTENTIALS  IN 
DIFFf'RE'NT  AREAS  OF  THE  HYPOTHALAMUS,  by 
A.  Malliani,  P.  Rudomin,  and  A  Zanchetti..  [1965] 

[njp.  incl,-  illus.  diagrs.  refs,  (AFOSR-65-224I) 
(Sponsored  jointly  by  Aeronautical  Systems  Division, 

Air  Force  Office  of  Scientific  Research  under  AF  61(052) 
253,  and  Consiglio  Nazionale  deiie  Ricerche)  AD  629260 

Unclassified 

Also  published  in  Aren,.  Ital.  Biol.,  v.  103:  119-135, 

T5B5r 

The  contribution  of  local  activity  and  electric  spread  to 
somatically  evoked  potentials  in  different  areas  of  the 
hypothalamus  has  been  as.  essed  by  observing  whether 
potentals  monopolarly  and  bipolarly  recorded  therefrom 
were  Influenced  by  local  lesions  around  the  tip  of  the 
electrode,  accordmg  to  what  could  be  expected  for  either 
local  or  remote  activity  in  line  with  the  volume  conductor 
theory.  Whenever  the  recording  probe,  either  a  macro- 
or  a  micro-electrode  was  m  lateral  and  posterior  regions 
of  the  hypothalamus  and  in  the  subthalamu--,  local  lesions 
changed  all  moncpolarly  recorded  responses  info  purely 
positive  deflections,  irrespective  of  the  fact  that,  before 
the  lesion,  the  evoked  potentials  were  purely  negative  or 
positive-negative  in  configuration.  The  responses  led 
bipolarly  between  the  tips  of  a  coaxial  probe  were 


completely  abolished  whenever  the  lesion  involved 
both  leads  to  the  probe.  W’len  the  recording  electrode, 
either  a  macro-  or  a  microelectrode,  was  in  the 
anterior  hypothalamus  and  in  the  preoptic  region,  even 
a  large  local  lesion  could  never  change  polarity,  shape 
or  amplitude  of  the  evoked  p-atential  Careful  control 
experiments  showed  that  local  electrolysis  did  not 
change  recording  conditions. 
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PRESSOCEPTIVE  AND  CHEMOCEPTIVE  AORTIC 
REFLEXES  IN  DECORTICATE  AND  IN  DECEREBRATE 
CATS,  by  G.  Baccelli,  M.  Guazzi  and  others.  [1965] 
[71p.  incl.  diagrs.  refs.  (AFOSR-65-2242)  (Sponsored 
jointly  by  Aeronautical  Systems  Division,  Air  Force 
Office  of  Scientific  Research  under  AF  61(052)253,  and 
Consiglio  Nazionale  delle  Ricerche)  AD  624832 

Unclassified 

Also  published  in  Amer,  Jour.  Phvsiol. ,  v  208; 
W-Tl4,  Apr'~r965. 

Graded  electrical  stimulation  of  3  different  components 
of  the  aortic  nerve  has  been  performed  in  decorticate 
cats,  and  later  repeated  after  intercollicular  decerebra- 
tion.  Threshold  stimuli,  involving  only  the  largest 
fibers  probably  originating  from  pressoceptors,  slightly 
decrease  blood  pressure  and  respiration  both  in  quiet 
decorticate  and  in  decerebrate  cats.  However,  in 
decorticate  animals  during  spontaneous  fits  of  sham 
rage,  inhibition  of  all  somatic  and  visceral  coniponenls 
of  rage  behavior  is  observed.  When  sortie  nerve 
.stimuli  also  involve  intermediate-threshold  libers  pre¬ 
sumably  of  chemoceplive  origin,  e.\titation  of  rage 
behavior  accompanied  by  strong  hypertension  .md  hyper¬ 
ventilation  is  seen  in  dccoriicatc  preparations,  while 
after  dccerebration  reflc.s  hyperpnea  is  accompanied  by 
hypolonsum  or  by  no  consistent  pressor  change. 

Stronger  .stimuli  activating  smaller  fibers  of  probable 
pressoceplive  origin  still  have  conspicuous  excitatoij 
elftrts  m  decorticate  animals,  as  shown  by  appearance 
of  rage  activity  and  pressor  reactions,  whereas  after 
docereliration  prominent  hypotension  with  hyperpnea  is 
observed  The  predominance  of  excitatory  cardio- 
vas.'ular  responses  to  aortic  nerve  stimuli  in  decorli-. 
cate  animals,  and  ol  inliihitory  reactions  after 
deccrebration  isdi>cusscd.  (Contractor's  abstract) 
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LOCAL  TISSUE  LESIONS  AS  A  MEANS  OF  ASSESSING 
THE  LOCAL  OR  REMOTE  ORIGIN  OF  EVOKED  PO¬ 
TENTIALS  WITHIN  THE  BRAIN,  by  A.  Malliani  and 
A.  Zanchetti.  [1965]  [Sjp.  incl.  diagrs.  (Sponsored 
jointly  by  Aeronautical  Systems  Division,  Air  Force 
Olfice  of  Scientific  Research  under  AF  61(052)253,  and 
Consiglio  Nazionale  delle  Ricerche)  Unclassified 

Published  in  Nature,  v.  206;  627-629,  May  8,  1965, 
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Recent  investigations  have  been  earned  out  on  the  dis¬ 
tribution  of  somatically  evoked  potentials  throughout 
the  non-specific  sensory  system  m  the  core  of  the  brain 
using  bipolar  and  mom^olar  probes.  The  absence  of 
local  potential  gradients,  as  detected  by  bipolar  leads, 
strongly  suggests  that  in  some  regions  the  monopolar 
electrodes  were  not  picking  up  locally  evoked  activity. 
This  paper  has  attempted  to  devise  a  more  crucial 
technique  for  siqiporting  this  conclusion.  This  method 
consists  of  observing  the  eventual  changes  m  amplitude 
and  shape  of  monopolarly  and  bipolarly  recorded  po¬ 
tentials  after  local  lesions  have  beenformed  round  the 
tip  of  the  recording  electrode.  This  ejqierimental 
approach  is  based  on  the  commonly  accepted  volume 
conductor  theory.  The  data  so  far  amassed  indicate 
that  caution  should  be  applied  before  a  committal  is 
made  to  mere  monopolar  recording  with  relatively  low- 
impedance  electrodes,  especially  from  those  numerous 
regions  deep  in  the  brain. 


2583 

Siena  U.  Inst,  of  Medical  Pathology  (Italy). 

BRAIN  STEM  SYSTEMS  AND  BEHAVIOR,  by  C. 
Bartorelli  and  A.  Zanchctti.  Final  rept.  June  1,.  1964- 
May  31,-  1965,  58p.  incl.  illus.  diagrs..  tables,  refs. 
(AFOSR-65-1579)  (Sponsored  jointly  bv  Air  Force  Office 
of  Scientific  Reseaich  under  AF  EOAR- 64-41  and 
Cuiisiglio  Nazionalc  delle  Riccrche)  AD  623793 

Unclassified 

The  results  of  research  conducted  in  the  cat  on  the  brain 
stem  systems  and  behavior  are  presented.  Rese.irch 
uicludes-  (I)  Compari-son  of  the  afferent  regulation  of 
waking  and  eniotiorial  behavior  in  the  miaet  and  decorti¬ 
cate  cat;-  (2)  Study  of  ascending  and  Ucscendiiig  pathways 
involved  in  the  regulation  of  deep  sleep,  and  of  the 
poiine  centers  responsible  for  sleep  inductljn;  and,  (3) 
Study  of  the  circulatory  changes  occurring  during  the 
wakefulness- sleep  cycle,  and  the  influence  thereon  of 
(arntid  .sinus  and  aortic  reflexes. 
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CAROTID  SINUS  AND  AORTIC  REFLEXES  IN  THE 
REGULATION  OF  CIRCULATION  DURING  SLEEP,  by 
M.  Guazzi  and  Zanchetti.  [1965|  [3lp.  mcl.  illus. 
table,  rets.  (AFOSR-65- 2524)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  EOAR- 
64-41  and  Consiglio  Nazionale  dclle  Ricerche) 

AD  628340  Unclassified 

Also  published  in  Science,  v.  148:397-399,  Apr.  16, 

rgsT 

In  the  cat  with  intact  smo-aortic  reflexes,  episodes  of 
deep  sleep  are  accompanied  by  marked  falls  in  both 
sy.stolic  and  diastolic  blood  pressure.  The  falls  are 
much  larger  after  bilateral  siiio-aortic  dc.iffercntiation:- 
to  such  low  prcs.'-ures  during  nleep  that  cpi.sodes  of 
transient  cerebral  ischcmn'  (alei troeiiccphalographic 
(l.ittcning  and  seizures)  sometimes  occur,,  (Contractor’s 
abstract) 
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A  STUDY  OF  PONTINE  LESIONS  SUPPRESSING  DEEP 
SLEEP  IN  THE  CAT,  by  G.  Carli  and  A.  Zanchetti. 
[1965]  [38]p.  incl.  illus.  diagrs,  tables,  refs. 
(AF06R-66-0846)  (%ionsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  EOAR-64-41 
and  Consiglio  Nazionale  delle  Ricerche)  AO  639813 

Unclassified 

Also  published  m  Arch.  Ital.  Biol.,  v,  103:751-788, 
T555: - 

Eiqjeriments  were  performed  on  cats  carrying  implanted 
recording  electrodes  in  the  skull  and  neck,  whose  sleep¬ 
ing  behavior  was  long  studied  both  before  and  after 
lesions  in  the  caudal  midbram  and  in  the  pons.  Complete 
destruction  of  various  structures  m  the  caudal  midbram 
and  in  the  pons  did  not  prevent  deep  sleep  from  re¬ 
peatedly  occurring.  Among  these  structures,  which  are 
clearly  not  essential  for  induction  of  deep  sle^,  one 
should  recall  several  nuclei  participatmg  in  the  ascend¬ 
ing  limb  of  the  midbram- limbic  circuit,  several  raphe 
nuclei,  nucleus  reticularis  tegmenti  pontis,  Uie  locus 
coeruleus  as  well  as  the  associated  nucleus  subcoeruleus. 
None  of  these  structures  has  also  been  found  to  play  an 
essential  role  in  mediating  any  of  the  ascending  or 
descending  phenomena  of  deep  sleep.  In  none  of  the  cats 
with  loss  of  deep  sleep  was  nucleus  reticularis  pontis 
caudalls  markedly  injured.  Loss  of  deep  sleep  for  at 
least  four  consecutive  days,  and  often  for  longer  periods, 
was  constantly  associated  with  lesions  in  nucleus 
reticularis  pontis  oralis.  However,  only  when  the 
largest  extent  of  the  brain  stem  lesion  involved  the 
mediolatera!  portions  of  the  middle  and  perhaps  the 
pustcpontis  oralis  has  been  devidcd,  was  deep  sleep 
lung  siqipressed  in  all  its  various  manifestations. 

Lesions  limited  to  either  the  medal  or  the  lateral  por¬ 
tions  of  nucleus  reticularis  pontis  oralis  at  any 
rostrocaudal  level,  or  even  severely  involvmg  the 
anterior  third  but  affecting  to  a  lesser  degree  the 
middle  one,  ware  always  compatible  with  maintenance 
01  deep  sleep.  (Contractor's  abstract). 
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BRAIN  STEM- LIMBIC  CONNECTIONS,  AND  THE 
ELECTROGRAPHIC  ASPECTS  OF  DEEP  SLEEP  IN 
THE  CAT,  by  G.  Carli,  V.  Armengol,  and  A. 

Zanchetti.  [1965)  [26]p.  incl,  illus.  diagrs.  refs. 
(AFO6R-66-0847)  (Sponsored  jointly  by  Aeronautical 
Systems  Division,  Air  Force  Office  of  Scientific  Research 
under  AF  EOAR-64-41,  and  Consiglio  Nazionale  delle 
Ricerche)  AD  634487  Unclassified 

Also  published  in  Arch.  Ital.  Biol.,,  v.  103:  725-750, 


Lesions  which  interrupt  the  ascending  limb  of  the  mid- 
brainlinibic  circuit  in  the  cat  at  different  levels,  or 
which  even  destroy  it  completely,  do  not  prevent  electro- 
encephalographic  desynchronization  at  the  beginning  of 
periods  of  deep  sleep,  nor  do  they  affect  the  maintenance 
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o(  desynchronization  thro'-^'.ioyt  the  deep  sleep  episodes. 
Likewise,  none  of  the  lesions  to  ascending  limbic  path¬ 
ways  abolishes  or  impairs  the  appearance  of  a  hippo¬ 
campal  theta  rhythm  at  the  beguiiuiig  of  each  deep  sleep 
episode,  and  its  regular  maintenance  throughout  its 
duration.  Lesions  involving  the  course  or  teimination 
of  various  desending  components  of  the  limbic-iiiid- 
brain  circuit  do  not  prevent  or  modify  any  of  the  classical 
signs  of  deep  sleep,  including  the  appearance  of  spiky 
waves  m  the  pontine  tegmentum  shortly  before  and 
throughout  each  deep  sleep  period.  It  is  concluded  that 
neither  the  ascendmg  nor  the  descending  component  of 
the  limbic- midbram  circuit  exert  any  essential  role  in 
deep  sleep  behavior.  (Contractor's  abstract) 
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BLOOD  PRESSURE  AND  HEART  RATE  DURING 
NATURAL  SLEEP  OF  THE  CAT  AND  THEIR  REGULA¬ 
TION  BY  CAROTID  SINUS  AND  AORTIC  REFLEXES, 
byM.  GuazziandA.  Zanchetti,.  [1965]  [23{p.  mcl..  illus. 
diagrs,  tables,  refs.  (AFOSR-66-0868)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  EOAR-64-41  and  Consiglio  Nazionale  delic  Ricerche) 
AD  632814  Unclassified 

Also  published  in  Arch,  Hal.  Biol.,  v.  103;  789-817, 

Tm - 

Blood  pressure  and  heart  rate  changes  durmg  the 
wakefulness- sleep  cycle  were  studied  m  24  unanesthe¬ 
tized  tree-moving  cats,  earring  an  implanted  cannula 
in  a  femoral  artery  as  well  as  electrodes  for  electro- 
encephalographic,  electromyogiaphic  and  eye  movement 
recording.  In  14  animals  sino-aortic  deafferentiation 
was  performed.  Quantitative  evaluation  of  all  data  was 
carried  out  by  analysis  of  variance.  Both  in  intact  and 
in  deafferented  animals,  light  sleep  was  accompanied 
by  a  slight  but  definite  decrease  in  systolic  and  di¬ 
astolic  pressures,  and  in  heart  rate.  While  both  arterial 
pressure  and  heart  rate  showed  a  consistent  trend  to 
increase  toward  the  end  of  light  sleep  and  at  the  very 
beginning  of  deep  sleep,  a  large  fall  in  arterial  pressure 
and  heart  rate  were  always  observed  during  deep  sleep. 
Blood  pressure  and  heart  rate  were  also  more  variable 
during  deep  than  during  light  sleep.  Systolic  and 
diastolic  pressures,  as  well  as  heart  rate,  were  signifi¬ 
cantly  higher  in  deaffervited  than  in  intact  animals  both 
during  quiet  wakefulness  and  throughout  light  sleep. 
However,  such  surp-.singly  large  falls  in  pressure  were 
recorded  during  uie  course  of  deep  sleep  episodes  that 
arterial  pressure  finally  attained  much  lower  absolute 
values  in  deafferented  than  in  intact  animals.  In  several 
mcidents  of  the  lowest  values  of  blood  pressure,  epi¬ 
sodes  of  transient  cerebral  ischemia  (electroencephalo- 
graphlc  flattening  and  seizures)  occurred. 
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ROLE  OF  PRESSOCEPTIVE  AND  CHEMOCEPTIVE 
REFLEXES  IN  THE  REGULATION  OF  CUICULAIION 
DURING  SLEEP  (Abstract),  by  M.  Guazzi,  G. 


Daccelli,  and  A.  Zanchetti.  Il965j[llp.  (AFOSR-66- 
1114)  (l^onsored  jointly  by  Air  Foice  (Xfice  of 
Scientific  Research  under  [AF  EOAR-65-6]  and 
Con«!g!io  Nazionale  delle  Ricerche)  AD  639843 

Unclassified 

Also  published  m  Abstracts  of  Papers  presented  at 
Twenty-thiri'  Internat'l.  Cong.  Physiological  Sciences, 
Tokyo  (Japan),  Sept.  1-9,  1965. 

In  order  to  study  the  role  of  sino-aortic  reflexes  in 
circulatory  control  during  such  a  usual  daily  phenomenon 
as  sleep,  we  have  compared  the  effects  of  deep  sleep 
on  arterial  pressure  in  cats  with  intact  smo-aortic  re¬ 
flexes  and  in  cats  with  smo-aortic  deafferentation.  In 
all  animals  blood  pressure  was  continuously  recorded 
through  a  polyethylene  cannula  in  a  femoral  artery, 
while  EEG,  neck  EMG  and  eye  movements  were  simul¬ 
taneously  monitored  to  assess  depth  of  sleep.  Selective 
destruction  of  either  carotid  body  chemoceptors  or 
carotid  sinus  pressoceptive  afferents  has  provided  a 
means  of  assessing  the  respective  role  of  each  type  of 
afferent  input  in  regulating  circulation  durmg  deep 
sleep.  (Contractor's  abstract,  modified) 
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SEVENTH  INTERNATIONAL  CONFERENCE  ON  THE 
PHYSICS  OF  SEMICONDUCTORS.  VOL.  2.  PLASMA 
EFFECTS  IN  SOLIDS  (7^  Congres  international  de 
physique  des  senuconducteurs.  Vol.  2.  Effets  de 
plasmas  dans  les  solides).  Pans  (France)  (July  16-17, 
1964).  Paris,  D-unod,  1965,  221p.  mcl,  illus.  diagrs. 
table,  refs.  (AFOSR-65-0723)  (In  cooperation  with 
French  Mmistry  of  Scientific  Research  and  Atomic  and 
Spatial  Problems,  International  Union  of  Pure  and 
Applied  Physics,  and  United  Nations  Educational, 
Scientific  and  Cultural  Organization)  (Sponsored  jointly 
by  Air  Force  Office  of  Scicntil'ic  Research  under  AF 
EOAR-64-26,  Intornatiunal  Atomic  Energy  Agency, 
National  Science  Foiuidation,  Office  of  Naval  Research 
and  others)  AD  626132  Unclassified 

The  sympo,sium  on  plasma  effects  in  solids  was  the 
first  of  its  kind.  It  was  an  attempt  to  bring  tognhor 
2  rather  distinct  groups  at  peojile;  plasnu  and  solid- 
state  physicists;  their  common  interest  being  the  study 
of  the  gas  of  free  charged  carriers  in  solids.  One 
hundred  and  fifty  physicists  from  about  20  countries 
attended  'ihc  conference.  Twenty  five  papers  were 
presented  and  appreciable  time  was  allotted  to  the 
followmg  discussions,  wave  propagation  in  solid  state 
plasmas,  wave  mtcractions,  quantum  elfccts,  hot 
plasmas,  and  m.stabilities. 
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[Societe  Francaise  de  Physique,  Paris  (France) | 

SEVENTH  INTERNATIONAL  CONFERENCE  ON  THE 
PHYSICS  OF  SEMICONDUCTORS,  VOL.  3.  RADIA¬ 
TION  DAMAGE  IN  SEMICONDUCTORS  (7c'  Congr'ci. 
international  de  physique  des  semiconducteurs,  Vol.  3 
Effets  des  rayoiinements  sur  les  senuconducteurs), 
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Paris,  (France)  (July  16-18,  1964).  Paris,  Ounod, 

1965,  426p.  incl.  iUus.  diagrs.  tables,  refs.  (AF06R- 
65-0724)  (In  cooperation  with  French  Ministry  of 
Scientific  KcseaiCii  aim  Atomic  and  Spatial  Frocilems, 
International  Union  of  Pure  and  Applied  Physics,  and 
United  Nations  Educational,  Scientific  and  Cultural 
Organization)  (^onsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  EOAR-64-26,  Interna¬ 
tional  Atomic  Energy  ^^ency,  National  Science  Founda¬ 
tion,  Office  of  Naval  Research  and  others)  AD  626133 

Unclassified 

Approximately  110  scientists  were  present  at  the  3 
day  symposium  on  Radiation  damage  in  semiconductors. 
The  reviews,  discussions  and  contributions  presented 
at  the  meetings  are  classified  under  the  following  head¬ 
ings;  primary  structure  of  defects,  defect- impurity 
interactions,  mobility  and  annealmg,  theory  of  point 
defects,  semiconductmg  compounds,  and  thresholds 
and  cross  sections.  The  present  volume  gives  a  meas¬ 
ure  of  the  progress  made  since  the  last  prior  meeting 
on  the  subject  of  radiation  effects  in  semiconductors. 
(1959). 
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[Societe  Francaise  de  Physique,  Paris  (France)) 

SEVENTH  INTERNATIONAL  CONFERENCE  ON  THE 
PHYSICS  OF  SEMICONDUCTORS.  VOL,  4,  RADIATIVE 
RECOMBINATION  IN  SEMICONDUCTORS  (7®  Congres 
international  de  physique  des  semiconducteurs,  Vol.  4. 
Recombinaison  radiative  dans  les  semiconducteurs). 

Pans  (France)  (July  27-28,  1964).  Paris,  Dunod,  1965, 
296p.  incl.  Ulus,  diagrs.  tables,  refs.  (AF06R-65- 
0725)  (In  cooperation  with  French  Ministry  of  Scientific 
Rese,nrch  and  Atomic  and  Spatial  Problems,  International 
Union  of  Pure  and  Applied  Physics,  and  United  Nations 
Educational,  Scientific  and  Cultural  Organization) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  EOAR-64-26,  International  Atomic 
Energy  Agency,  National  Science  Foundation,  Office  of 
Naval  Research  and  otliers)  AD  626134  Unclassified 

Tlie  symposium  on  radiative  recombination  in  semi¬ 
conductors  brought  together  about  250  specialized 
physicists  from  some  20  countries.  The  proceedir^s 
give  an  up-to-date  account  of  the  physical  processes 
which  are  fundamental  in  semiconductor  lasers.  The 
subjects  treated  include  intrinsic  radiative  recombina¬ 
tion,  impurity  and  exciton  effects,  junction  lasers,  new 
excitation  processes.  In  particular  those  involving  an 
electron  beam,  and  new  materials  which  enlarge  the 
field  of  semiconductor  lasers  toward  the  visible  spec¬ 
trum. 
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Society  tor  Industrial  and  Applied  Mathematics, 
Phihidelphia,  Pa.- 

JOURNAL  OF  THE  SOCIETY  FOR  INDUSTRIAL  AND 
APPLIED  MATHEMATICS,  SERIES  A:  CONTROL 
VOLUME  3,  NUMBER  2,  ed.  by  L.  W.  Neustadt,  A.  V. 


Balakrishnan  and  others.  Philade^ihia,  SIAM  Publica¬ 
tions,  1965{175jp.  incl.  refs,  (AFOSR-66-0013) 
(AFAFOSR-64- 527)  AD  641628  UncUssified 

This  journal  contains  research  articles  jn  the  mathe¬ 
matical  theory  of  control  and  its  applications,  as  well 
as  topics  m  applied  probability,  stocliastic  processes, 
and  mathematical  programming  which  are  related  to 
control  theory.  It  also  includes  English  translations  of 
important  foreign  papers  on  control. 


2593 

Society  for  Industrial  and  Applied  Mathematics, 
Philadelphia,  Pa. 

JOURNAL  OF  THE  SOCIETY  FOR  INDUSTRUL  AND 
APPUED  MATHEMATICS,  SERIES  A:  CONTROL, 
VOLUME  3,  NUMBER  3,  ed.  by  L.  W.  Neustadt, 

A.  ".  Balakrishnan  and  others.  Philadelphia,  SIAM 
Publications,  1965  [15l]p.  incl.  diagrs.  refs. 
(AFOSR-66-0556)  (AF  AFOSR-64-527)  AD  637993 

Unclassified 

For  abstract  item  no.  2592. 
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SoccHiy  Mobil  Oil  Corp.  Dept,  of  Research,  Princeton, 

N.  J. 

PLASMA- DENSITY  MEASUREMENTS  USING  A 
DEUTERON  BEAM,  (Abstract),  by  R.  L.  Hickok, 

F.  C,  Jobes,  and  J.  F..  Marshall.  [1965]  [Ifc, 

[AF  49(638)1500]  Unclassified 

Published  in  Am  er.  Phys.  Soc. ,  Series  H,  v,  10: 

506,  Apr.  26,  1965. 

A  1. 8  mev  deuteron  beam  has  been  used  to  investigate 
the  deuterium  density  distribution  in  a  high-current 
deuteriura-arc  plasma.  The  beam  lies  in  a  plane 
perpendicular  to  the  arc  axis  and  is  swept  througli  the 
arc  at  60  cps.  Protons  from  the  D(d,p)H*  reactions, 
detected  by  solid-state  counters,  are  used  to  sample 
the  sweep  voltage  and  thereby  determine  the  beam  path 
at  the  time  of  reaction.  It  is  necessary  to  calculate  the 
proton  paths  in  the  nonuniform  conlinmg  magnetic  field 
of  the  arc  to  determme  the  counting  jfficiency  as  a 
function  of  position  along  the  deuteron  beam.  The 
proton  countmg  rate  can  then  be  related  to  the  average 
deuterium  density  along  the  beam  path.  If  the  arc  is 
assumed  to  have  cylindrical  symmetry,  then  the  data 
can  be  mverted  to  a  radial  density  profile.  Density 
prc^iles  obtained  this  way  are  compared  with  the  pro¬ 
files  of  spectral  Imes  emitted  by  the  arc. 
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Socony  Mobil  Oil  Corp.  [Dept,  of  Research) 
Princeton,  N.  J. 


PLASMA  DENSITY  MEASUREMENTS  USING  A 
DEUTERW  BEAM  (Abstract),  by  R.  L.  Hickok, 
F.,  C.  Jobes,  and  J.  F.  Marshall  [1965]  [l]p. 
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(pound  with  AF06R  65-1266;  AD  622527)  (AF  49(636) 
15(X})  Unclassified 

Presented  at  Eighth  AF06R  Contractor's  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
Call!.,  Apr.  29-30,  1965, 

The  deuterium  density  distribution  m  a  magnetically 
confined  vacuum  arc  plasma  has  been  mvestigated  by 
using  a  1, 8  mev  deuteron  beam.  The  arc  is  a  gas  f^ 
dc  electrical  discharge  running  between  electrodes  and 
confined  by  an  axial  magnetic  field  of  approx  4000  gauss. 
In  normal  operation,  the  gas  feed  is  of  the  order  of 
3  atm-cc,  sec  and  the  dc  power  dissipation  is  30  kw. 

This  produces  a  plasma  with  an  estimated  electron 
temperature  of  40  ev,  an  estimated  ion  temperature 
of  5  ev,  and  an  ion  density  ol  the  order  of  lOl^  per  cc. 
The  1.8  mev  deuteron  beam  lies  in  a  plane  perpendicular 
to  the  arc  axis  and  is  swept  through  the  arc  at  60  cp.s. 
Protons  from  the  D(a,  p)H"  reaction,  detected  by  a  sur¬ 
face  barrier  semiconductor  counter,  are  correlated 
with  beam  position  by  usmg  the  detector  pulses  to 
sample  the  sweep  voltage.  The  sweep  voltage  is  then 
used  to  select  the  address  in  a  multichannel  pulse 
height  analyzer.  Since  the  amplitude  of  the  sweep 
voltage  IS  a  measure  of  the  deuteron  beam  position,  the 
pulse  height  analyzer  presents  a  display  of  the  number 
of  protons  detected  versus  beam  position.  After  adjust¬ 
ment  for  the  relative  time  spent  in  each  beam  path,  the 
number  of  counts  m  each  channel  is  a  measure  of  the 
deuterium  density  integrated  over  the  beam  path  that 
corresponds  to  that  channel.  The  data  are  then  inverted 
to  yield  a  radial  density  profile  of  the  form  o  =  f(r)  + 
g(r)  cos  8,  using  detector  efficiencies  computed  as 
functions  of  position  along  the  beam  paths.  The  com¬ 
puted  efficiencies  must  take  into  account  the  particle 
trajectories  in  the  nonuniform  magnetic  field.  Density 
profiles  obtained  this  way  are  quite  similar  to  the 
profiles  of  spectral  lines  emitted  by  both  ions  and  neu¬ 
tral  atoms  in  a  He  doped  arc. 
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Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

A  STUDY  OF  DOUBLE  LAYER  REPULSION  AND  VAN 
DER  WAALS  ATTRACTION  IN  SOAP  FILMS,  by  J. 
Lyklema  and  K.  J.  Mysels.  [1165]  [8 jp.  incl.  diagrs. 
tables,  refs.  (AFOSR-65-1633)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  49 
(638)309)  and  National  Science  Foundation)  AD  624280 

Unclassified 

Also  published  in  Jour.  Amer.  Chem,  Soc.,  v.  87; 
^39-2546,  June"  20,  1965. 

Measurements  of  equilibrium  thicknesses  of  soap  films 
over  a  range  of  ionic  strengths  are  presented  for  mobile 
and  rigid  films  of  sodium  lauryi  sulfate  in  the  presence 
of  lithium  chloride.  The  forces  determining  this  thick¬ 
ness  are  discussed  in  terms  of  existing  theories  of  van 
der  Waals  attractions  and  of  electric  double  layer  repul¬ 
sion.  Some  of  the  problems  involved  in  the  experi¬ 
mental  testuig  of  these  theories  are  brought  out.  While 
there  is  good  qualitative  agreement  between  theory  and 
eiqieriment,  definite  quantitative  discrepancies  appear 


also.  It  is  suggested  that  some  of  these  could  stem 
from  limitations  of  the  double  layer  theory. 
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Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

NITROGEN  ANALOGS  OF  SESQUIFULVALENCE.  I. 
SYNTHESIS  AND  PROPERTIES,  by  J.  A.  Berson, 

E.  M.  Evleth,  Jr.  and  Z.  Hamlet.  [1965]  15p.  incl. 
diagrs.  tables,  refs.  (Sponsored  jomtly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)828, 
Army  Research  Office  (Durham)  and  Camille  and 
Henry  Drefus  Foundation )  Unclassified 

Published  in  Jour.  Amer.  Chem.  Soc.,  v.  87: 
2687-2900,  July  5,  1965. 

The  syntneses  of  a  series  of  pyridme  anhydro  bases 
isoelecironic  with  resquifulvalence  are  described. 
These  substances  are  protonated  on  carbon  rather  than 
on  nitrogen.  The  correspondmg  conjugate  acids  are 
strong  enough  to  be  titratable,  the  pK^^  values  bemg  in 
the  range  8. 5  to  12.  The  acidity  of  a  C-H  function 
attached  to  C-2  nr  C-4  of  a  pyridminum  nucleus  is 
enhanced  by  a  factor  of  10®  to  lO"^  by  mcorporation  of 
the  C-H  group  m  a  cyclopentadienyl  rmg.  (Contractor's 
abstract) 
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Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

NITROGEN  ANALOGS  OF  SESQUIFULVALENE.  U. 
THEORETICAL  CORRELATION  OF  GROUND-STATE 
PROPERTIES,  by  J.  A.  Berson,  E.  M..  Evleth,  Jr., 
and  S.  L.  Manatt,  [1965]  8p.  incl.  diagrs.  tables, 
refs.  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)828,  [Army  Research  Office 
(Durham)]  and  Camilie  and  Henry  Dreyfus  Foundation) 

Unclassified 

Publisheei  in  Jour,  Amer.  Chem.  Soc. ,  v.  87;.  2901- 
2906,  July  5,  1965. 

The  dipole  moments  ol  a  series  of  nitrogen  anhydro 
bases  and  pyndones  can  be  calculated  by  a  modified 
Huckel  technique.  The  agreement  witii  experimental 
values  is  quite  good.  Despite  pronounced  bond  alter¬ 
nation,  the  confugated  systems  of  the  anhydro  bases 
have  substantial  charge  separation  as  evidenced  by 
experimental  dipole  moments,  a  result  that  is  not  pre¬ 
dicted  by  considerations  of  n.  m.r._  chemical  shifts. 

The  relative  acidities  of  the  conjugate  acids  of  these 
substances  are  not  properly  predicted  by  Hdckel  theory, 
probably  because  of  the  undue  emphasis  the  calculation 
places  on  formal  conjugation.  The  large  spread  m 
acidities  in  the  series  cyclqpentadiene,  indene,  and 
fluorene  is  drastically  compressed  by  attachment  of  a 
pyridinium  nucleus.  Much  of  the  effect  of  annelation 
of  the  five-membered  ring  on  the  acidities  of  the  an¬ 
hydro  bases  of  the  2- series  seems  to  be  attributable  to 
intramolecular  overcrowding  in  the  annelated  deriva¬ 
tives,  which  produces  noncoplanarity  of  the  conjugated 
system.  (Contractor's  abstract) 
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Soutnern  California  U.,  Depi.  of  Cnemistry,  Los  Angeles. 

NITROGEN  ANALOGS  OF  SESQUIFULVALENE,  m. 
THEORETICAI.  CORRELATION  OF  EXCTTCD-STATE 
PROPERTIES,  by  E.  M.  Evlelh,  Jr. ,  J.  A.  Bcrson, 
and  S.  L.  Manatt.  (1965]  6p.  incl.  diagrs.  tables, 
refs,  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)828,  (Army  Research  Office 
(Durham))and  Camille  and  Henry  Dreyfus  Foundation) 

Unclassified 

Publisned  in  Jour.  Anier.,  Cheni.  Soc.,  v,  87:.  2908- 
2913,  July  5,  1965. 

The  e.’qieriniental  energies  and  intensities  of  the  elec¬ 
tronic  absorption  bands  of  a  series  of  nitrogen  analogs 
of  sesquifulvalcneare  compared  with  the  results  of 
three  kinds  of  theoretical  treatment.  Although  the  Huckel 
theory  and  its  variant,  the  ^.-method,  are  satisfactory 
in  correlating  much  of  the  data,  they  fail  to  account  for 
the  major  observed  difference  in  tietuvior  between  the 
members  of  the  2-  and  4- series,  namely,  the  occurrence 
of  strong,  long  wave  length  bands  in  the  2-series  but  of 
only  one  in  the  4-senes.  Treatment  of  the  data  by  first 
order  perturbation  theory,  using  the  series  of  anions 
phenylcyclopentadienide,  phenylindenide,  and  phenyl- 
fluorenide,  gives  better  results.  The  transition  energies 
are  correlated  with  the  values  calculated  from  perturba¬ 
tion  theory  with  a  correlation  coefficient  of  0. 953  the 
value  of  the  resonance  integral  8,  obtained  from  the 
slope  of  the  correlation,  is  -47. 6  kcal.  mol. 
(Contractor's  abstract) 
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Southern  California  U.,  Dept,  of  Chemistry,  Los  Angeles. 

KRAMERS-KRONIG  DISPERSION  ANALYSIS  OF 
INFRARED  REFLECTANCE  BANDS,  by  G.  Andermann, 

A.  Caron,  and  D.  A.  Dows.  (1965j(7lp.  iiicl.  diagrs. 
tables,  refs.  (AFOSR-65-2398)  (AF  49(638)1308) 

AD  625772  Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Aiiier.,  v.  55:.  1210- 
1216,  Oct.  1365. 

A  procedure  is  presented  for  the  use  of  the  Kramers- 
Kromg  dispersion  relations  in  treatment  of  normal- 
incidence  infrared  reflection  spectra  to  yield  optical 
constants  of  crystals.  The  crux  of  the  practical  problem, 
treatment  of  unobserved  wing  regions  m  the  integrations, 
is  discussed  in  detail.  Definitive  methods  of  picking 
optimum  upper  and  lower  limits  for  integration  over 
actual  data  and  for  fitting  artificial  wings  are  discussed. 
The  method  is  tested  on  a  reflection  spectrum  generated 
by  a  model  involving  several  damped  harmonic  oscilla¬ 
tors..  It  is  shown  how  a  region  mv  olving  a  single  band 
(liut  flanked  by  "unobserved"  bands)  can  be  treated,  and 
how  accurately  the  method  reproduces  the  theoretically 
known  optical  indices.  It  appears  feasible  to  obtain 
the  indices  of  absorption  and  of  refraction  to  *0.005  and 
±0.002,  respectively,  given  accurate  data  on  reflectance,. 
Integrated  band  intensities  are  reproduced  to  within  a 
few  percent,  (Contractor's  abstract) 
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Southern  California  U.,  [Dept,  of  Electrical  Engmeeringj 
Los  Angeles, 

CATMODOLUMINESCENCE  AT  p-n  JUNCTIONS  IN 
GaAs,  by  D,  B.  Wittry  and  D,  F.  Kyser.  (1965)  [3Jp. 
incl.  illus.  diagr,  (AFOSR-65-1898)  (AF  AFOSR-63- 
76)  AD  625875  Unclassified 

Also  published  in  Jour..  Appl,  Phys. ,  v.  36:  138'/-1389, 

SpTrrsBs: - 

A  decrease  m  the  cathodoluminescence  produced  m 
GaAs  by  a  scannmg  electron  probe  has  been  observed 
when  the  probe  is  close  to  a  p-n  junction.  The  decreased 
mtensity  is  shown  to  result  from  the  drift  of  excess 
carriers  across  the  junction.  Measurements  of  the 
short-circuit  current  of  the  diode  confirm  this  interpre¬ 
tation  and  provide  a  means  of  estimatmg  mmority 
carric  diffusion  lengths. 
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Southern  California  U.  Dept,  of  Electrical  Engineering, 
Los  Angeles. 

ON  THE  THEORY  OF  CONTINUOUS  ARRAY  PROCESS¬ 
ING,  byD.  G.  Childers  a.nd  I.  S.  Reed.  [1965]  (7jp, 
incl.  refs.  (AFOSR-06-1060)  (^onsored  jomtly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
AFOSR-63-188  and  Air  Force  Systems  Command) 

AD  638503  Unclassified 

Also  published  m  IEEE  Trans.  Aerospace  and  Naviga- 
tionaTElectron. ,  v.  ANE-12:  103-109,  June  1965. 

The  theory  of  continuous  and  discrete  array  signal 
processing  is  considered  for  tracking  and  navigational 
radar  (sonar)  systems.  The  purpose  of  the  active 
array  (and  the  associated  filtering)  is  to  detect  an  echo 
of  a  transmitted  pulse  reflected  from  a  target  m  the 
presence  of  correlated  reverberation  or  clutter  and 
uncorreiated  noise,  both  of  which  may  vary  from 
antenna-array  element  to  antenna-array  element,  i.  e. , 
both  of  which  are  space-time  varymg  functions.  The 
array  configuration  and  signal  processor  can  also  be 
used  to  determine  the  target  location  ard  direction.  For 
the  co.".tinuous  array  the  receiving  'elements'  are 
distributed  continuously  m  the  spatial  medium,  and  the 
Imear  processor  has  a  frequency  response  tha*  is  a 
function  of  the  spatial  variables.  The  discrete  array 
IS  one  where  each  individual  point- receiving  element 
m  the  spatial  medium  has  a  linear  signal  processor.. 
(Contractor's  abstract,  modified) 
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Southern  California  U.  Dept,  of  Electrical  Engineering, 
Los  Angeles. 

SPACE-TIME  CROSS-CORRELATION  FUNCTIONS  FOR 
ANTENNA  ARRAY  ELEMENTS  IN  A  NOISE  FIELD,  by 
D.  G..  Childers  and  I.  S.  Reed.  |1965)l9tp..  incl.  diagrs 
refs.  (AFOSR-67- 0464)  (Sponsored  jointly  bv  Ai.'  Force 
Office  of  Scientific  Research  under  AF  aFOSR-63-188 
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and  Air  Force  Systems  Command)  AD  648269 

Unclassified 

Also  published  in  IEEE  Trans.  Inform.  Theory,  v.  IT- 
Tl:-lfl2-190,  Apr.  1965. 

The  Importance  o<  designing  a  radar  (or  communications) 
receiver  to  operate  effectively  in  the  presence  of  spatial 
noise  creates  the  necessity  for  determining  the  space- 
time  cross- correlation  functions  between  antenna  array 
elements.  A  representation  ot  a  general,  polarized, 
nonisotropic  noise  process  is  used  to  determine  the 
cross-spectral  densities  and  cross- correlation  functions 
between  arbitrarily  oriented  dipole  antenna  array  ele¬ 
ments  in  the  presence  of  a  noise  field  only.  Several 
examples  have  been  worked  out  for  isotropic  noise  to 
show  the  variation  of  the  cross- correlated  noise  function 
vs  the  spatial  separation  of  the  dipoles.  One  important 
result  is  that  the  noise  cross  correlation  is  shown  to  be 
a  function  of  the  receiver  element  spatial  orientation 
when  the  elements  are  dipoles.  For  certain  spatial 
orientations  between  dipoles  it  is  possible  to  reduce  the 
noise  cross  correlation  laetween  these  antenna  array 
elements  to  zero.  (Contractor's  abstract) 
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Southern  California  U.  Dept,  of  Electrical  Engineering, 

Los  Angeles. 

PAIRING  ENERGY  OF  UTHIUM  AND  BOFON  IN  SILICON, 
by  W.  G.  SpitzerandM.  Waldner.  [1965]  i")p.  incl. 
diagr.  (AFOSR-65-091S)  (Sponsored  Jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Res'arch  Office 
Dorham,  and  Office  of  Nival  Research  under  AF  AFOSR- 
64-496  1)  AO  618355  Unclassified 

Also  published  in  Phys.  Rev,  Ltrs. ,  v,  14;  223-224, 

Peb.  15,  1965. 

Recent  studies  have  shown  that  Isolated  substitutional 
boron  Impurities  in  silicon  give  rise  to  an  infrared 
active,  local  mode  of  vibration.  Several  samples  of 
B-doped  Si  compensated  with  Li  were  measured  as  a 
function  of  temperature  between  room  temperature  and 
approx  200‘’C,  At  25°C  the  weak  absorption  band 
near  644  cm~^  is  seen  with  3  other  bands,  681,  564, 
and  522  cm-1.  It  Is  further  observed  that  the  644-cnrl 
band  increases  in  strength  with  increasing  temperature; 
the  other  bands  show  a  related  decrease.  These  results 
are  interpreted  as  additional  evidence  for  Li-B  ion 
pairing. 
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Southern  California  1).  Dept,  of  Electrical  Engineering, 
Los  Angeles. 

REALIZATION  OF  IRRATIONAL  IMPEDANCES  BY 
INFINITE  LENGTH  CASCADED  NETWORKS,  by  R.  M. 
Gagllardl  and  A.  Belhaghi.  [1965]  [3]p.  (AFOSR-65- 
2103)  (^onsored  jointly  by  [Air  Force  Office  of 
Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  (jf  Naval  Research]  under  AF  AFOSR-64-496) 
AD  627965  Unclassified 


Also  published  in  IEEE  Trans.  Circuit  Theory,  v.  CT- 
12:  290-292,  June  1965. 

An  attempt  is  made  to  develop  some  sufficiency  condi¬ 
tions  and  formal  design  procedures  for  a  class  of 
Irrational  impedance  functions  of  the  form  Z(s)  =  (+)  ./ 
P(s),  where  P(s)  is  rational  meromorphic  and  the  (+) 
Indicates  the  root  having  a  positive  real  part.  The 
problem  is  restricted  to  networks  that  are  1-dimensional 
semi- infinite  and  can  therefore  be  viewed  as  an  infinite 
length  of  cascaded  substructures.  The  necessary  condi¬ 
tions  are  first  considered  for  the  Impedance  function  in 
the  equation  above  to  be  realizable  as  a  passive  network. 
It  is  concluded  that  Z(s)  will  be  a  PR  irrational  function 
if  P(s)  is  real  and  positive  for  a  real  and  positive.  The 
sufficiency  of  these  conditions  for  realization  of  Z(s)  as 
a  semi- Infinite  passive  one-port  is  more  difficult  to 
determine. 
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Southern  California  U.  Dept,  cf  Electrical  Engineering, 
Los  Angeles. 

WAVE  PROPAGATION  IN  HOT  PLASMA  WAVE-GUIDES 
WITH  INFINITE  MAGNETOSTATIC  FIELDS,  by  H.  H. 
Kuehl,  G.  E.  Stewart,  and  C.  Yeh.  [1965]  [7]p.  incl. 
diagrs.  (AFOSR-65-2116)  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientific  Recearo.h,  Army  Research 
Office  (Durham),  and  Office  of  Ni'.'al  Research]  under 
AF  AFOSR.64-496)  AD  630209  Unclassified 

Also  published  In  Phys.  Fluids,  v.  8:723-729,  Apr. 

1565: - 

Solutions  of  the  dispersion  relation  for  an  unbounded 
Maxwellian  electron  plasma,  are  given.  Solutions  of 
the  corresponding  relation  for  a  circular  waveguide 
filled  with  a  hot  plasma  with  an  infinite  magnetostatic 
field  are  also  presented.  It  is  shown  that  these  solutions 
are  of  importance  in  evaluating  the  fields  in  such  wave¬ 
guides  since  they  determine  the  poles  of  the  integrands 
which  arise  in  the  integral  formulation  of  tlie  problem. 
The  integral  solution  for  the  field  in  the  waveguide  due 
to  a  general  symmetric  excitation  at  the  wall  of  the 
waveguide  is  given. 
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Southern  California  U.  Dept,  of  Electrical  Engineering, 
Los  Angeles. 

DOUBLE  EXCHANGE  FOR  POLARONS,  by  J.  Smit. 
[1965]  [2]p.  incl.  diagr.  refs.  (AFOSR-65-2117) 
(^on.sored  jointly  by  Air  Force  Office  oi!  Scientific 
Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  AF  AFOSR-64-496) 
AD  629062  Unclasclfied 

Presented  at  Tenth  Conf.  on  Magnetism  and  Magnetic 
Materials,  Minneapolis,  Minn,,  Nov.  18-19,  1964. 

Also  published  in  Jour.  Appl.  Phys.,  v.  36;  1143- 

TTT?rNIS^-71965. 
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The  irans'tion  of  a  metallic  type  of  electronic  conduc¬ 
tivity  to  a  semi- conducting  one,  observed  at  the  Curie 
point  in  several  fcrroniagn'.tic  compounds  with  mixed 
valency,  is  cjqjlained  in  the  limit  of  heavy  ions.  It  is 
shown  that  above  the  Curie  point  the  susceptibility 
should  obey  the  Curie- Weiss  law.. 
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Southern  Calilornia  U.,  (Dept,  of  Electrictil  Engineering] 
Los  Angeles, 

THEORY  OF  PHONON- ASSISTED  TUNNEXING  IN 
SEMICONDUCTORS,  by  L.  Kleinman.  (19851  112lp. 
incl.  dnigrs.  tables,  refs.  (AFOSR-65-2734) 

(Sponsored  jointly  by  Advanced  Research  Projects 
Agency  and  AIR  Force(Office  of  Scientific  Research, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research)  under  AF  AFOSR-64-496)  AD  628445 

Unclassified 

Tlic  phonon-assi.sted  tunneling  current  is  calculated  for 
a  model  p-n  junction  (as  opposed  to  the  homogeneous- 
electrlc-field  model)  due  to  2  mechanisms.  A  first- 
order  mechanism  in  which  an  electron  on,  say  the  p 
side  scatters  to  a  stale  on  the  n  side  with  the  emission 
of  a  phonon  yields  results  riniiiar  to  those  calculated 
bv  other  workers  for  the  homogeneous-electric-field 
model  and  is  about  three  orders  of  magnitude  too  small 
to  account  for  the  c.xperimt ntally  observed  current.  A 
second-order  process  in  which  an  electron  on  the  p  side 
tunnels  to  an  intermediate  state  in  a  higher  band  on  the 
n  side  via  the  interband  term  in  the  Hamiltonian  and 
then  scatters  with  the  emission  oi  a  phonon  to  a  final 
stale  on  the  n  side  yields  a  current  equal  in  magnitude 
to  the  experimentally  observed  current.  This  mech¬ 
anism  also  succeeds,  whore  the  first  one  fails,  in 
ai  counting  for  the  magritudo  of  an  differences  between 
the  experimentally  measured  pressure  coefficients 
■’LA",  "la',.  ”  TA"  ,.  ■'ta',  where  dP,  the 

superscripts  identify  the  diredion  of  current  flow,  and 
the  subscripts,  'he  branch  ol  the  phonon  involved  in  the 
tuniicluig  process  (LA  longitudinal  acoustic,  TA  = 
transverse  acoustic). 
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Soutliiin  California  U.  Dept,  of  Electrical  Engineering,- 
Los  Angeles. 

TRANSVERSE  MAGNETIC  WAVE  PROP^GATION  IN 
SINUSOIDALLY  STRATIFIED  DIELECTRIC  MEDIA, 
liy  C.  Yell,  K..  F,  Casey,  and  Z.  A.  K.ipneli.in.  ]1S65) 
|61p.  incl.  di.igrs,  (AFO.‘t.R-6C-0538)  tSponsored  jointly 
In  |Air  Force  Oflicc  ot  Scientific  Research,,  Army 
Research  Office  (Durham),  and  Office  of  N.aval  Research 
under  AF  A  TOSH- 64- 496))  AD  041734  UnciassUied 

\iso  puhlished  in  IEEE  Trans.  Microwave  Theory 
;inaTeclini(;ues,''v,,  MTT-13;  297-302,  May  1985. 

The  problem  of  thcpri^agation  of  TM  waves  m  a 
sinusoid.illy  slraufied  dieU'ctrie  011x110111  is  considered,. 
Till'  propagation  characteristics  are  determined  from 
the  stability  diagram  of  the  r  sult.ml  Hill'.s  equation 


Numerical  results  show  that  the  stability  diagrams  for 
Hill's  equation  and  those  for  Mathein's  eqiation  are 
quite  different..  Consequently,  the  dispersion  properties 
of  TM  waves  and  TE  waves  in  this  stratified  medium 
are  also  different.  Detailed  dispersion  characteristics 
of  TM  waves  in  an  infinite  stratified  medium  and  in 
wav^uides  filled  longitudinally  with  this  stratified 
material  ate  obtained. 
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Southern  California  U.  Dept,  of  Electrical  Engineering, 

Los  Angeles. 

INTERACTION  OF  MICROWAVES  WITH  AN  INHOMO¬ 
GENEOUS  AND  ANISOTROPIC  PLASMA  COLUMN,  by 
C.  Yeh  and  W.  V.  T.  Rusch.  [1965]  (5]p.  mcl.  diagrs,, 
(AFOSR-66-0539)  (Sponsored  jointly  by  Air  Force 
Cambridge  Research  Lab;  and  (Air  Force  Office  d 
Scientific  Research,  Army  Research  Office  (Durham), 
and  Offi.’e  of  Naval  Research  under  AF  AFOSR-64-496)) 
AD  641726  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  36:2302-2306, 
July  1965. 

The  problem  of  the  interaction  of  microwaves  with  a 
radially  inhomogeneous  plasma  column  confined  by  an 
impressed  axial  static  magnetic  field  is  treated 
analytically .  Extensive  numerical  results  for  the 
back-scattering  cross  sections  are  presented  for  various 
interesting  ranges  of  the  parameters  involved.  It  Is 
found  that  the  often- used  homogeneous  model  for  inter¬ 
pretation  of  experimental  data  can  sometimes  lead  to 
ambiguous  results.  This  ambiguity  arises  because 
of  the  interdependence  of  the  average  plasma  frequency, 
the  gyrofrequenev,  and  the  inhomogeneity  of  the  plasma 
density  distribution.  Further  measurements  aie  sug¬ 
gested  to  distinguish  these  effects. 
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Southern  California  U.  Dept,  of  Electrical  Engineering, 
Los  Angeles. 

FXACT  SOLUTION  TO  A  LENS  PROBLEM,  by  C.,  Yeh. 
|l965)|8jp.  mcl.  diagr.  refs.  (AFOSR-66-0540) 
(Sjionsored  jointly  by  )Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Durham),  and  Oflice 
of  Naval  Research)  under  AF  AFOSR-64-496) 

AD  641729  Unclassdied 

Also  published  in  Jour.  Opt.  Soc.  Amer.,  v,,  55, 

860-867;;  julyT965. 

An  cxait  solution  is  obtained  for  the  diffraction  of 
plane  electromagnetic  waves  by  an  elliptic  cylindrical 
lens  surrounding  an  infinitely  long  parallel  slit  in  a 
periectly  conducting  plane,.  Results  arc  expressed  m 
le.ries  of  Matliieu  (unctions.  Appro-ximate  expressions 
for  the  e.-qiansion  coefficients  for  the  diltrai:  'd  waves, 
the  scattered  intensity  at  infinity,  and  the  tra,  iiission 
coefficients  are  .ilso  obtained  in  the  long- wavelength 
(R.iyleigh  scatteiing)  limit.  Possible  numerical  investi- 
g.ttions  are  discussed.  (Contractor's  abstract) 
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Southern  California  U.  Dept,  of  Electrical  Engineering, 
Los  Angeles. 

REFLECTION  AND  TRANSMISSION  OF  ELECTRO¬ 
MAGNETIC  WAVES  BY  A  MOVING  DIELECTRIC 
MEDIUM,  by  C.  Yeh.  [1965}  [5]p.  incl.  diagra. 

,  {AFOSR-66-0541)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Nav^  Research  imdcr  AF 
AFOSR-64-496]  and  Naval  Ordnance  Test  Station) 

AD  641733  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  36;  3513-3517, 
Nov.  1965.  . — 

The  reflection  and  transmission  of  electromagnetic 
waves  by  a  moving  dielectric  medium  are  investigated 
theoretically,  and  the  reflection  and  transmission 
coefficients  are  determined.  Two  cases  of  the  move¬ 
ment  are  considered;  (a)  The  dielectric  medium  moves 
parallel  to  the  interface,  (b)  The  dielectric  medium 
moves  perpendicular  to  the  Interface.  Various  interest¬ 
ing  features  concerning  the  variation  of  the  reflection 
and  transmission  coefficients,  angles  of  reflection  and 
transmission,  and  the  frequencies  of  the  reflected  and 
transmitted  wave,  as  a  function  of  the  velocity  of  the 
moving  medium,  are  discussed. 
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Southern  California«U.  Dept,  of  Electrical  Engineering, 
Los  Angeles. 

RESEARCH  IN  OPTICAL  COHERENCE,  by  R.  S. 
Macmillan,  G.  O.  Young  and  others.  Final  rept.  Dec. 
1965,  15p.  Incl.  diagrs.  (USCEE  rept.  no.  166} 
(AFCI6R-66-0917)  (AF  AFOSR-65-188)  AD  634013 

Unclassified 

This  report  summarizes  the  research  in  optical 
coherence  and  related  subjects  performed  during  the 
past  calendar  year.  It  consists  of  a  brief  summary  of 
the  research  performed  during  1965  and  a  list  of  papers 
which  have  been  submitted  for  publication  or  which  are 
in  the  process  of  being  prepared  for  publication.  At 
present,  one  piq>cr  has  been  published,  two  papers 
have  been  submitted  for  publication,  and  two  papers 
are  in  the  process  of  being  prepared  for  publication.  In 
addition  to  the  papers,  there  was  a  presentation  at  the 
1965  Fall  URSI-IEEE  Meeting.  The  topics  discussed 
include  coherence  studies,  functional  transformations 
optical  polarization  modulation,  a  test  for  ergodicity 
for  a  certain  class  of  random  processes,  and  lens 
system  optimization. 
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Southern  California  U.  [Dept,  of  Electrical  Engineering] 
Los  Angeles. 

POLARIZATION  EFFECTS  IN  TWO- PHONON  RAMAN 
SCATTERING  IN  CUBIC  CRYSTALS,  by  L.  Kleinman. 
[1965]  [7}p.  incl.  dlagr.  tables,  refs.  (AF06R-65-1224) 


(Sponsored  jointly  by  [Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Durham)  and  Office 
of  Naval  Research]  under  AF  AFOSn-65-496,  and 
National  Aeronautics  and  Space  Admiidstration) 

AD  622845  Unclassified 

Also  published  in  Solid  State  Commun. ,  v.  3;  47-53, 

17B5: 

It  is  shown  how  to  calculate  which  Raman  active 
irreducible  representations  are  present  in  any  2- 
phonon  state  even  when  the  individual  phonons  are 
degenerate.  It  is  also  shown  how,  using  polarization 
effects,  to  determine  e:qperimentally  which  irreducible 
representations  are  present  in  the  2-photon  state 
responsible  for  any  Van  Hove  singularity  in  the  2- 
phonen  Raman  dispersion  cur?e.  (Contractor's  abstract) 
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Southern  California  U.  Dept,  of  Electrical  Engineering, 

Lns  Angeles. 

THE  THERMODYNAMICS  OF  IMPERFECTIONS  IN 
AgQr,  by  F.  A.  Kroger.  [1965]  [9]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-65-1461)  (Sponsored  jointly  by 
[Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research]  under 
AF  AFOSR-65-496)  AD  622851  Unclassified 

Also  published  in  Jour.  Phvs.  Chem.  Solids,  v.  26; 

Analysis  of  e^qperimental  data  available  in  the  literature 
leads  to  an  evaluation  of  the  enthalpies  and  entropies 
of  formation  of  native  atomic  and  electronic  imperfec¬ 
tions.  Estimates  are  made  for  the  free  enthalpy  of 
formation  of  neutral  and  charged  Schottky  defects, 
which  show  that  bromine  vacancies  are  always  a  minor¬ 
ity  species.  (Contractor's  abstract) 
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Southern  California  U.  Dept,  of  Electrical  Engineering, 

Los  Angeles. 

THE  lONlCITY  OF  GaAs,  by  F.  A.  KrOger.  [1965] 

[l]p.  (.\FOSn-65-2062)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,' Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  AF 
AFOSR-65-496)  AD  627719  Unclassified 

Also  published  in  Phys.  Ltrs. ,  v.  15:  218,  Apr.  1,  1965. 

From  recent  (200)  x-ray  reflection  intensity  measure¬ 
ments  of  GaAs,  it  may  be  deduced  that  Ga  has  a  positive 
charge  and  As  a  corresponding  negative  charge  of 
(0,  51  ±  0. 13)  unit  charges.  This  polarity  is  not  sur¬ 
prising  in  view  of  the  difference  in  electro-negativity 
of  Ga  and  As.  The  observed  value  for  tho  static  charge 
is  close  to  the  dynamic  charge  determined  to  be  about 
0. 46  q  from  Infrared  reflection  and  dielectric  and  re- 
fractivity  measurements.  However,  it  is  cautioned 
that  this  correspondence  may  be  fortuitous. 
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Southern  California  U.  Dept,  of  Electrical  Engineering, 

Los  Angeles. 

INFRARED  REFRACTIVE  INDEX  AND  ABSORPTION 
OF  InAs  AND  CdTe,  by  O.  G.  Lorimor  and  W.  G.. 
Spilzer.  [1965|  |4lp.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-2063)  (Sponsored  jointly  by  [Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research]  under  AF 
AFOSR-65-496)  AD  627720  Unclassified 

Also  publsihed  in  Jour.  Appl.  Phys. ,.  v.,  36'.  1841-1844, 
June  1965. 

Transmission  mterference  fringes  from  2690  to  320 
cni"l  for  InAs  and  from  1330  to  320  cm"^  for  CdTe  are 
analyzed  with  classical  dispersion  theory  to  obtain  the 
room-temperature  dielectric  constants.  For  InAs  the 
dielectric  constant  f  ,  between  the  band  edge  and  the 
rcststrahl,  and  the  static  dielectric  constant  fg  are:, 
f  11.8  i  0. 1,  fg  -  14.  55  ±  0.3;  and  fo"  CdTe-  ( ,  -- 
7.05  *  0.  05  fg  10.60*0.15.  These  values  agree 
lavorably  with  previously  reported  values.  The  absorp¬ 
tion  of  InAf  IS  measured  fioin  2500  cm'*,  near  the 
fumiimental  absorption  edge,  to  260  enrt.  Eight  absorp¬ 
tion  peaks  are  observed  between  444  and  269  cni'f 
which  are  attributed  to  multiphonon  combmations  with 
the  following  characteri.stic  phonon  frequencies:-  TO^  ‘ 

222  cm'*,,  TOj  214  cm‘\  LO  =  196  cm'*,  and  LA 
143  cm'^.-  The  transmissi-m  of  CdTe  is  observed  from 
10,000  to  220  cm'*,;  From  10,000  to  450  cm'*  the 
transmission  is  essentially  constant  at  —60'*.  Below 
400  cm'*  only  two  previously  reported  transmission 
minima  are  observed. 
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Southern  Calilornia  U.  Dept,  of  Electrical  Engmeermg, 

Los  Angiles. 

Till-:  P-T-x  PHASE  DIAGRAM  OF  THE  SYSTEM  ZINC- 
TELLURIUM,-  by  F.  A.  Kroger.  [1965]  (3tp.  mcl. 
diagrs  lets.  (AFOSR-65- 2399)  (Spo -sored  jointly  by 
[Air  Force  Office  of  Scientific  Research,  Army  Research 
Ollice  (Durham)  and  Office  of  Naval  Research]  under 
AF  AFOSR-65-496)  AD  625876  Unclassified 

.\1mi  publmhedjm  Jour,  Phys.-  Chem.,-  v.,  69;  3367-3369, 
Oct.  T9BS. 

rombination  of  the  results  of  thermodynamic  and  phase 
diagram  studies  with  those  of  a  physicochemical  investi¬ 
gation  of  the  semiconductor  properties  of  ZnTe  makes 
it  possible  to  construct  the  pressure-temperature- 
compos.tion  (P-T-x)  phase  diagram  of  the  system  Zn¬ 
Te  (Contrai tor's  abstract) 
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Southern  California  U.  Dept,  of  Electrical  Engineering, 

Los  Angeles. 

im'ARIANCE,  UNCONTROLLABIUTY,  AND  UN- 
OBSERVABIUTY  IN  DYNAMICAL  SYSTEMS,  by 
P..  K.  C.,  Wang.  [1965]  [2lp,  (AFOSR-65- 2449) 

(Sponsored  jointly  by  [Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Durham)  and 
Office  of  Naval  Research]  under  AF  AFOSR-65-496) 

AD  628697  Unclassified 

Also  published  in  IEEE  Trans.  Automatic  Control, 
vrAC-lO:  366-367,;  July  1965.. 

The  purpose  of  this  paper  ,s  to  indicate  that  the  notions 
of  controllability  and  observability  also  can  be  inter¬ 
preted  in  the  variational  frame-work,  and  one  may 
classify  uncontrollability  and  unobservability  under  the 
general  catc-gory  of  invariance  properties.  In  the  scq-jel, 
the  notions  of  uncontrollability  and  unobservability  for 
Imear  ordinary  differential  systems  will  be  established 
first.  Then,  the  extension  of  these  notions  to  nonli¬ 
near  ordinary  dilferential  systems  will  be  discussed. 
(Contractor's  abstract) 
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Southern  California  U.  [Dept,  of  Electrical  Engineering] 
Los  Angeles. 

JOINT  SERVICES  ELECTRONICS  PROGRAM.-  Final 
rept.  Sept.  1,  1964-Aug.  31,  1965,  10^.  mcl.  Ulus, 
diagrs.  tables,  refs.  (AFCKR-65-2648)  (Spon.'ored 
jointly  by  [Air  Force  Office  of  Scientific  Research, 
Army  Re.scarch  Office  (Durham)  and  Office  of  Naval 
Research]  under  AF  AF06R-65-496)  AD  628025 

Unclassified 

Research  activity  carried  out  durmg  this  period  is 
summarized  under  the  following  categories:  Solid  stale 
(semiconductors,  magnetism,  imperfection  in  crystals, 
superconductivity);  Applied  electromagnetics  and 
plasmas  (plasmas,  applied  electromagnetics);  Informa¬ 
tion  sciences  (control  systems,  computers,  coding 
theory);  and  Projects  funded  by  jomt  services., 


2,21 

Southern  California  U.,  Dept,  of  F,lectrical  Engineering, 
Los  Angeles. 

INFRARED  COMBINATION  MODE  ABSORPTION  IN 
LITHIUM- BORON- DOPED  SILICON,  by  M.  Waldner,, 
M.-  A.-  Hiller,  aid  W.  G.  Spitzer.-  [1965]  [Sjp,  mcl. 
diagrs.  tables,  refs.  (AFOSR-66-0080)  (Sponsored 
jointly  by  [Air  Force  Oflice  of  Scientific  Research, 
Army  Ref  e.irch  Office  (Durham)  and  Office  of  N.ival 
Research]  undet  AF  AFOSR-65-496)  AD  641047 

Unclassified 


Also  published  in  Phyt,.  Rev.  v.  140  A172-A176, 
Oct.  4.  1965.  ■■ 
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Infrared  absorption  bands  due  to  double- quantum  transi¬ 
tions  of  local  lattice-mode  vibrations  is  boron- lithium- 
doped  silicon  have  been  observed.  The  transitions 
are  found  near  twice  the  frequency  of  all  local  modes 
and  at  the  sum  frequency  of  the  two  strongest  local¬ 
mode  vibrations,  which  are  those  associated  with 
boron-lithium  pairs.  The  relative  strengths  ot  the 
pair  modes,  the  displacement  of  the  modes  from  the 
mode  due  to  isolated  substitutional  boron,  and  the  rela¬ 
tive  strengths  of  the  overtone  absorption  bands  are 
consistent  with  the  assumption  of  a  predominantly 
Coulomb  interaction  between  the  boron  and  lithium  ions. 
Five  additional  absorption  bands,  with  frequency  de¬ 
pending  iqion  boron  isotope,  are  found  .it  frequencies 
not  corresponding  to  sums  of  local- mode  frequencies. 
Four  of  these  bands  occur  at  sum  frequencies  ot  the  two 
strongest  local-mode  frequencies.  Four  of  these  bands 
occur  at  sum  frequencies  of  the  two  strongest  loca’- 
mode  frequencies  and  of  silicon  critical-point  phonon 
frequencies.  The  dependence  of  the  frequency  of  all 
absorption  peaks  on  lithium  and  boron  isotopes  is  used 
to  assist  m  the  assignment  of  the  absorption  bands. 


2622 

Southern  California  U.  Dept.,  of  Electrical  Engmeering, 
Los  Angeles. 

THE  EFFECT  OF  DOUBLY  lONIZABLE  VACANCY 
ACCEPTORS  ON  THE  CONDUCTIVITY  OF  DONOR 
DOPED  SEMICONDUCTING  COMPOUNDS  WITH 
SPECIAL  REFERENCE  TO  CdTe  AND  ZnTe,,  by  F.  A., 
Kroger.  [1985]  [lOjp.  incl.  diagrs.  tables,  refs.- 
(AFOSR-66-0527)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Reseai  h,  Army  Research  Office 
(Durham)  and  Office  of  Naval  Research  under  AF 
AFOSR-65-496)  AD  641045  Unclassified 

Also  published  in  Jour.,  Phys.  and  Chem.  Solids, 

V.  26;  1717-1726,  Dec.  1965. 

A  discussion  is  given  for  the  effect  of  doubly  lonizable 
vacancy  acceptors  on  the  semiconducting  properties  of 
donor  doped  compound  semiconductors.  The  state 
during  preparation  as  well  as  that  reached  after  rapid 
coolmg  IS  discussed.  The  considerations  are  applied 
to  CdTe  and  ZnTe.  It  is  shown  that  a  model  proposed 
for  CdTe  by  de  Nobel  is  consistent  with  the  experimental 
data  available  at  present.  ZnTe  is  seen  to  have  a 
strong  preference  for  p-type  conduction,  but  on  the 
basis  of  the  model  accepted  so  far  conversion  to  low 
resistivity  n-iype  material  should  be  possible  at  large 
doping  concentrations  High  resistivity  material,  as 
observed,  requires  exiension  of  the  model.  Different 
cimclusions  reached  by  Mandel  et  al.  are  traced  back 
to  the  assignment  of  an  erroneous  value  to  an  essential 
entropy  term.  (Contractor's  abstract) 


2623 

Southern  Californu  U.  (Dept.,  of  Electrical  Engineering] 
Los  Angeles., 

CONSOLIDATED  SEMIANNUAL  PROGRESS  REPORT 
NO.  2.  Apr.  1,  1965-3ept.  30,  1965,  135p.  ii  cl.  illus.. 


dugrw.  tables,  rels.  (AFOSR-66-Oh35)  (Sp.-ii'.iii  •  d 
joi.itlv  by  [All  Force  OH  n  e  of  .Si  11  nil)  K  Risi.iidi 
Ar  inv  Researih  Olfue  (fXiihaiiil  ind  (illui  ol  Niv.ii 
Research!  uiiili  r  AF  AFOSR-65-4  bl  AD  H2')471 

L  lu  l.issilit  d 

Fill  alnsliait  see  ili-m  no;  2620. 
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Simlhern  C.iliiornia  L  Dipt,  of  Eleiliii.il  Eiigmeei  iiu'. 

Los  Aiigi  1«  s 

CERENKOV  RADlAriON  IN  INHOMOOEN EOl'S  PERI¬ 
ODIC  MtDlA.  by  K  F.,  Casey.  C.  Yeh,  and  Z.  A. 
K.ipriili.11  |1965|(8|i).  iiu  1.  diagrs.  lels.  (AFOSR- 
GG-OhST)'  (Spoiisoied  jointly  by  [Air  Fuiie  Office  ot 
Seienlilii-  Ri  search.  Ainu  Reseai  eh  Oil  ii  e  (Durluni ), 
and  Ofllie  of  Naval  Researi'li|  undei  AF  AFOSR-65- 
496)  AD  641046  Unilassified 

Also  published  in  Phys  Rev.,  v.,  140’  B768-B775, 

Nov.  "8,  1966 

The  formal  ex.Kt  solution  to  the  pi  obleni  ol  the  radiation 
of  a  iharge  p.irticle  traveling  with  a  constant  velocity 
m  a  peiiodieally  inhomogeneous  medium  is  obtained. 

As  a  specific  example,  the  ease  with  a  sinusoicLilly 
varying  dielectric  profile  is  treated  in  detail.  Results 
of  the  compulation  arc  summarized  in  2  graphs  from 
which  information  concerning  inreshoid  veloeily  loi  a 
particular  mode,  the  emission  angles  for  various 
raduiting  modes,  and  the  cutoff  frequency  for  a  certain 
mode  can  be  found.  Unlike  Uie  case  of  Cerenkov  ladia- 
tion  III  a  homogeneous  medium,  there  cxul  radiating 
mixies  in  this  inhomogeneous-diclectric  case  even  when 
the  velocity  of  the  charged  particle  is  below  the  thres¬ 
hold  Cerenkov  velocity.  A  formal  expression  for  tlic 
radiation  spectrum  is  also  given.  Approximate  e.xprcs- 
sions  for  the  radiated  fields  and  for  the  radution 
spectrum  are  obtained  when  the  variation  of  the  per¬ 
mittivity  IS  small.  Results  are  discussed  and  inter¬ 
preted  (Contractor's  abstract) 


2625 

Southern  California  U.  Dept,  of  Electrical  Engineering, 

Los  Angeles. 

THE  ROLE  OF  THE  IONIZATION  OF  DEFE''"TS  IN 
CAUSING  SYSTEMATIC  DIFFERENCES  IN  THE  SEMI¬ 
CONDUCTOR  PROPERTIES  OF  UNDOPED  COMPOUNDS, 
by  F.  A.  Kioger.  11965]  [9lp,  mel.  diagr.  tables,  lefs, 
(AFOSR-C6-1067)  (Sponsoi  ed  jointly  by  Air  Force 
Oflice  of  Seientdic  Research,  Army  Research  Office 
(Durham),  and  Offici  of  Naval  Rest  arch  under  AF 
AFOSR-65-496)  AD  641049  Unclassified 

Also  published  m  Joui  ■■  Phys.  and  Chem,  Solids,  v.  26. 
1707-17167  Dec  1965. 

Undoped  compounds  often  show  eithei  ii-  or  p-type 
conduction,  a  variation  of  the  activity  of  tlie  lattice 
constituents  causing  a  variation  m  the  eoncentr.ition  ol 
donor  or  acceptors,  tiut  not  a  vhange  of  the  conductivity 
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•ypc.  Onjy  in  a  few  cases  can  a  transition  from  n- 
to  p-ty[)e  be  achieved.  It  is  shown  that  the  degree  of 
ionization  of  the  imperfections  acting  as  donors  or 
acceptors  is  an  important  factor  in  deciding  the  type 
ol  atomic  imperfection  that  is  predominately  formed. 
The  insight  gained  is  used  to  explain  some  observed 
trends  in  the  semiconductor  pi  operties  of  the  11- VI 
and  IV-  VI  compounds. 


2626 

Southern  California  U..  Dept,  of  Electrical  Engineermg,, 
Los  Angeles. 

ON  THE  ALMOST  SURE  STABILITY  OF  LINEAR  TIME- 
LAG  SYSTEMS  WITH  STOCHASTIC  PARAMETERS, 
byP,  K.  C.  Wang.  (19651  (8lp.  (AFOSR-66-2338) 
(Sponsored  jointly  by  |Air  Force  Office  of  Scientific 
Research,  Army  Research  Office  (Durham)  and  Office 
of  Nacal  Research  1  undci  AF  AFOSR-65-496)  AD  643364 

UiuTassificd 

Also  piO'lished  in  Internal T.  Jour.  Control,;  v.  2 

i?33-'44'(57Tiro\^r965. 

Tlic  'lability  prolilem  associated  with  linear  time-lag 
systems  with  stochastic  parameters  is  considered.  A 
sullicient  condition  'or  ensuring  almost  sure  asymptotic 
stability  in  the  large  is  derived.  Its  application  is 
illustrated  by  examj'lns. 


2627 

Southern  California  U.  Dept.,  of  Electrical  Engineermg,; 

Los  Angeles., 

OPTIMAL  CONTROL  PROBLEMS  AS  EXTERNAL 
PROBLEMS  IN  A  BANACH  SPACE,  by  L.  W  Neustadt 
119651  llOlp.  (AFOSR-67-0377)  (Sponsored  jointly  by 
lAii  Force  Office  of  Scientific  Research,.,  Army  Research 
Olliee  (Durham)  and  Office  ol  Naval  Rcse.irchl  under 
AF  AFOSR-65-496)  AD  647456  Unclass'fied 

Also  publn.licd  in  Prcic.  Symposium  on  System  Theory, 
rJeiv'TorkTSpr..  20-22,  1965),  ed  by  J.  Fox,  M. 

Crowell,  and  R.  Ki'ieger,  Brooklyn,  Polytechnic  press, 
1965,  p.  21  5-224. 

This  paper  presents  the  formulation  oi  an  extremely 
general  vari.ition.il  problem  in  a  Banach  space  setting. 
Thi.s  formulation  includes,  a  special  cases,,  the  conven¬ 
tional  optimal  control  problems  both  with  an  without 
restricted  phase  cooidinates.  Using  the  concept  of 
quasii  onvexity,  it  is  possible  to  derive  necessary  con¬ 
ditions  for  e.xtrcmality  in  terms  of  *he  sejiarability  of 
two  convex  sets  in  a  Banach  .space  The  Pontryagin 
maximum  principle,  together  with  its  e.xtension  to  the 
problem  with  restricted  phase  corrdinates,  is  derived 
Ironi  the  general  necessary  conditions  presented  Ik  rein. 
(Contr.ictor's  abstract) 


2628 

[Southern  California  U.  Engi.  lering  Center,  Los  Angeles] 

HIGH-SPEED  LOW-DENSITY  WAKE  AS  A  STUDY  IN 
TRANSITIONAL  GASDYNAMICS  (Abstract),  by  R.  L. 
Chuan.  [1965]  [l]p.  [AF  AFOSR-63-55]  Unclassified 

Presented  at  meetmg  of  the  Amer.  Phys.  Soc. ,  Calif. 
Inst,,  of  Tech.,;  Pasadena,  Nov.  23-25,  1964. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Senes  n,  v..  10; 

In  the  immediate  neighborhood  of  a  rapidly  moving 
body  whose  dimension  is  small  as  compared  to  the 
free-stream  mean-free  path,,  molecule-body  coPislons 
dominate  (and  the  local  flow  field  is  free  molecular); 
but  far  enough  away  from  the  body,  molecule-molecule 
collisions  dominate.  Thus,  in  the  wake  configuration, 
one  finds  the  development  of  a  flow  field  from  free 
molecular  to  continuum  uncomplicated  by  the  presence 
of  walls.  The  low-density  '  wake"  really  represents 
a  '  region  of  influence"  of  a  scatterer  placed  in  an  un¬ 
bounded  high-speed  low-density  gas  stream.  Experi- 
ment.ll  description  of  such  a  complete  gasdynamic 
spectrum  has  been  obtained  in  the  forms  of  flow  field 
photographs  and  impact-pressure  profiles  with  spheres 
and  cylinders  at  Knudsen  numbers  from  0.02  to  30  and 
Mach  numbers  from  6  to  8.  It  is  found,  in  the  case  of 
the  cyluider,  llial  at  a  distance  ot  about  2  tree-stream 
mean  free  paths  downstream,  the  flow  field  exlabits 
free  molecular  behavior;  and  that  from  a  distance  of 
about  10  mean  fiee  paths  on,  the  wake  departs  apprec¬ 
iably  from  a  free  molecular  description. 


2629 

[Southern  Methodist  U. ,  Dallas,  Tex.] 

ULTRASONICS  IN  GEOLOGY,  by  G.  Simmons.  [1965] 

[9  Ip.  incl.  diagrs.  refs.  (AF  AFOSR-65-418) 

AD  467148  Unclassified 

Also  published  in  Proc.  IEEE,  v.  53'  1337-1345, 

octTm?: 

Ultrasonics  is  used  in  geology  for  the  determination 
of  elastic  properties  of  rocks  and  minerals.  For 
measurements  on  rocks,  techniques  with  precisions 
of  a  few  percent  have  eome  into  use;  these  measure 
delay  times  of  elastic  waves  propagating  through 
specimens  several  inches  long.  For  single  crystals, 
the  techniques  are  the  same  as  those  used  in  solid 
state  physics  and  arc  basically  mterferometric  methods. 
Techniques  of  me.asurement  are  reviewed.  An  exten¬ 
sive  bibliography  is  included.  (Contractor's  abstract) 


2630 

Southwest  Center  for  Advanced  Studies,  Dallas,  Tex. 

QUASI-STELLAR  SOURCES  AND  GRAVITATIONAL 
COLLAPSE;  PROCEEDINGS  OF  THE  FIRST  TEXAS 
SYMPOSIUM  ON  RELATIVISTIC  mSTROPHYSICS, 
ftill.is,  Tex.,  Dec.  16-18,  1963,  ed.  by  I.  Robinson, 
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A.  Schild,  and  E.  L.  Schucking,  Chicago  U.  Press, 
1965,  47^.  incl.  Ulus.  Uagrs.  tables,  refs.  (AFOSR- 
65-1494)  (In  cooperation  with  Texas  U. ,  Dallas  and 
Yeshiva  U. ,  New  York)  (Sponsored  jointly  by 
Aeronautical  Research  Laboratory;  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-64-539, 
National  Aeronautics  and  Space  Administration, 
National  Science  Foundation,  and  Office  of  Naval  Re¬ 
search)  Unclassified 

Papers  presented  at  the  first  Texas  Symposium  on 
Relativistic  Astrophysics  and  related  papers  arc  re¬ 
ported,  Theories  of  the  quasi- steliars  that  were  first 
identified  in  1963  and  theories  on  the  strong  radio 
sources  that  led  to  their  discovery  are  discussed.  The 
theory  of  gravitational  collapse  is  given  special  con¬ 
sideration.  Though  the  gravitational  field  is  the  weak¬ 
est  field  in  nature,  it  is  the  only  one  that  can  theoreti¬ 
cally  account  for  the  enormous  energy  output  of  the 
quasi- steliars.  It  was  established  at  the  conference 
that  the  quasi-stellars  are  siqierstars,  emitting 
enormous  amounts  of  energy  and  located  far  beyond 
what  had  been  thought  to  be  the  edge  of  space;  still 
their  interior  structure  and  physical  mechanism  of 
energy  production  are  not  understood. 


2631 

Southwest  Center  for  Advanced  Studies,  Dallas,  Tex. 

ALL  HOMOGENEOUS  SOLUTIONS  OF  EINSTEIN'S 
FIELD  EQUATIONS  WITH  INCOHERENT  MATTER 
AND  ELECTROMAGNETIC  RADIATION,  by  I.  Ozsvath.. 
[1965]  [4]p.  (AFOSR-66-0379)  (AF  AFOSR-64-709) 

AD  630236  Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.  6:  1265-1268, 
Aug.  1965. 

The  theorem  is  proven  that  the  Einstein  field  equations 
with  dust  and  electromagnetic  null  fieid  have  only  two 
homogeneous  solutions.  Discussions  of  these  two  solu¬ 
tions  appear  in  another  paper. 


2632 

Southwest  Center  for  Advanced  .Studies,  Dallas,  Te\ 

NEW  HOMOGENEOUS  SOLUTIONS  OF  EINSTEIN  S 
FIELD  EQUATIONS  WITH  INCOHERENT  MATTER 
OBTAINED  BY  A  SPINOR  TECHNIQUE,  by  I.  Ozsvath, 
[1965]  [21  Ip.  (AFOSR-66-0061)  (AF  AFOSR-65-903) 

AD  630310  Unclassified 

Also  published  in  Jour..  Math.  Phys.,;  v.,  6:  590-610, 
Apr.;  1965. " 

Einstein's  field  equations  with  incoherent  matter  are 
solved  for  the  case  of  homogeneous  spacetime,  i.  e. , 
for  metrics  allowing  a  4  parametric  simply  transitive 
group  of  motions.  Two  families  of  new  solutions  arc 
obtained  by  use  of  a  spinor  teehmque.  As  a  special 
result  a  proof  emerges  for  Godel's  theorem,  which 
states  that  there  exist  only  2  homogeneous  solutions 
of  Einstein's  field  equations  with  incoherent  matter  and 


rigid  rotation,  namely  the  Godel  cosmos  and  the 
Einstein  stati  universe. 


2633 

Southwest  Center  for  Advanced  Studies,  Dallas,  Tex. 

UNITARY  SYMMETRY  VIEWED  AS  A  BROKEN  ROTA¬ 
TIONAL  INVARIANCE,  byY.  Ne'emanandl.  Ozsvath. 
[1965]  (14]p.  mcl,  tables,  refs..  (AFOSR-66-0062) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR-65-903,  Atomic  Energy 
Commission,  and  National  Aeronautics  and  Spiice 
Administration)  AO  630321  Unclassified 

Also  published  in  Phys.  Rev.,  v.  138- B1474-B1487,; 
June’  1965. 

The  incorporation  of  Q  -  -  S  currents  into  SU(3) 
theory  implies  its  e.xtension  in'o  an  R(8)  symmetry, 
Un’versality  requires  that  these  "skew"  currents  have 
a  much  weaker  coupling  than  the  '  S  =  -  '  Q  transi¬ 
tions.  The  R(8)  currents  may  cause  the  breakdown 
of  CP  invariance  as  siigge.sted  by  Wolfenstein.  An 
R(8)  model  would  not  allow  the  existence  of  SU(3) 
triplets.  (Contractor's  abstract) 


2634 

Southwest  Center  for  Advanced  Studies,  DiUas,  Tex. 

ENERGY  CONSERVATION  AS  THE  BASIS  OF  RELATI¬ 
VISTIC  MECHANICS,  n,  by  J.  Ehlers  and  W.  Rindlcr 
[1965]  ]3]p.  (AFOSR-66-0468)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
AFOSR  65-903  and  National  Aeronautics  and  Space 
Administration)  Unclassified 

Also  published  in  Amer.  Jour,.  Phys,,  v.,  33;.  995-997, 
Dec.  1965. 

From  the  relativity  principle  and  the  conservation  of 
energy  m  particle  collisions  the  form  of  the  energy 
function  IS  deduced,  as  is,  the  conservation  of  inertial 
mass  and  three-momentum.  It  is  shown  that  the 
arguments  are  parallel  under  Einstemian  and  Galilean 
kinematics. 


2635 

Southwest  Center  for  Advanced  Studies,  IXillas,  Tex. 

HOMOGENEOUS  SOLUTIONS  OF  THE  EINSTEIN- 
MAXWELL  EQUATIONS,  by  I.  Ozsv.ath,  [1965]  [ll]p. 
(AFOSR  66-0471)  (Sponsored  jointly  by  Air  Force  Office 
of  Scent ific  Research  under  AF  AFOSR-65-903  and 
National  Aeronautics  and  Space  Achiiinistration) 

AD  630384  Unclassified 

Also  published  in  Jour.  Math.  Phys,  v.,  C-  1255-1265, 
Aug.’  1963. 

In  this  paper  the  solutions  of  the  Einstem-Mav„<-ii 
equations  are  investigated  under  the  assumption  th.it 
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the  metric  of  the  space-time  and  the  electromagnetic 
field  are  invariant  under  the  transformations  of  a  four- 
paranietnc,  simply  transitive  groi^i.  The  results  can 
be  summarized  as  follows;  In  the  case  of  null  electro¬ 
magnetic  fields  there  are  two  dilferenl  possibilities; 
if  the  cosmological  constant  =  0,  all  the  solutions  are 
Robinson  waves;  if  the  cosmologicl  constant  does  not 
-  0,  there  exists  only  one  solution.  There  exist  no 
other  solutions  for  null  elect  magnetic  fields.  In  the 
case  of  non-null  electromagnetic  fields  two  solutions 
are  found.  One  metric  is  known  naving  been  first  given 
by  Robmson;  A  new  solution  is  given.  The  question  as 
to  whether  there  are  solutions  different  from  these  re- 
mams  open. 


2636 

Southwest  Center  for  Advanced  Studies,  Dallas,  Tex. 

NEW  HOMOGENEOUS  SOLUTIONS  OF  EINSTEIN'S 
FIELD  EQUATIONS  WITH  INCOHERENT  MATTER,  by 
1.  Ozsvath  [1965]  [30lp,  (AFOSR  66-0479)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-65-903  and  National  Aeronautics  and 
Space  Administration)  AD  631375  Unclassified 

Also  published  in  Abhandl.  Math.  Naturwissencli.  Kl. , 
N6:  T::'5^l7"Jan.  1965, 

Some  properties  of  a  new  2-parametric  family  of 
homogeneous  solutions  ol  Einstein's  field  equations 
with  incoherent  matter  and  with  a  nonvanishing  cos¬ 
mological  constant  are  discussed.  The  4- parametric 
simple  transitive  group  of  the  solutions  aie  given  by 
the  commutator  relations. 


2637 

Southwest  Center  for  Advanced  Studies,  Dallas,  Tex. 

IGRAVITATIONAL  WAVES  IN  THE  PRESENCE  OF  AN 
ELECTROMAGNETIC  FIELD,  H]  Ondes  gravitationneles 
en  presence  d'un  champ  clectromagnetique,  II.  bv  M.- 
Cahen  and  J.  Leroy.  [1965]  (15jp.  incl.  refs.  (AFOSR- 
66-1403)  (AF  AFOSR-65-903)  AD  640935 

Unclassified 

Al.'-  ’  published  in  Bull.  Acad,  Roy.,  Belg.  Cl.  Sci. , 

St’fT  5,  V.  Sli' 396-1016,  1965. 

All  solutions  of  Emstein  Maxwell  equations  of  Petrov 
type  N  in  the  case  ol  a  null  electromagnetic  field  are 
found.  Ceitain  limiting  cases  are  studied. 


2638 

Southwest  Research  Inst..  Dept,  of  Electronics  and 
Electrical  Engineering,  San  Antonio,  Tex. 

NONDESTRUCTIVE  EVALUATION  OF  METAL  FATI¬ 
GUE,  by  F.  N.,  Kusenberger,  B.  E.  Leonard  and  others. 
Fi.nl  rept.  Mar.  1965,  83p.  uici.  illus.  diagrs.  tables, 
rets..  (AFOSR-65-0981)  (AF  49(636)1352)  AD  619685 

Unclassified 


Work  under  this  program  has  included  studies  of  the 
usefulness  of  ultrasonic  and  magnetic  techniques  as 
nondestructive  observational  methods  for  determining 
the  extent  of  fatigue  development  in  both  ferromagnetic 
and  nonferromagnetic  metals.  Investigations  were  con¬ 
ducted  on  rod-type  specimens  cycled  in  direct  tension. 
The  magnetic  techniques  were  carried  out  on  steel 
specimens  and  the  ultrasonic  techniques  on  both  steel 
and  aluminum..  Methods  were  investigated  for  generat¬ 
ing  and  focusing  Rayleigh  waves,  and  transducer  de¬ 
sign  and  fabrication  were  exammed.  X-ray  diffraction 
measurements,  using  a  0. 004  in.  dum  collimator, 
were  also  made  in  the  vicinity  of  the  tip  of  a  small 
fatigue  crack. 
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Southwest  Research  Inst.  Dept,  of  Mechanical  Sciences, 
San  Antonio,  Tex. 

TRANSIENT  HEAT  CONDUCTION  AT  HIGH  THERMAL 
FLUX,  by  U.  S.  Lmdholm,  E.  J.  Baker,  and  R.  C. 
Kirkpatrick.  [1965]  |4]p.  incl.  illus.  diagrs.  (AFOSR- 
65-1158)  (AF  49(638)1119)  AD  618002  Unclassified 

Presented  at  Winter  annual  meeting  of  the  Amer.  Soc. 
Mech.  Engmeers,  Philadelihia,  Pa.,  Nov.,  17-22,  1963. 

Also  published  in  Jour.  Heat  Transfer,  v.  87;  49-52, 
Feb  IHE?; 

Transient  heat  conduction  in  a  copper  rod  was  studied 
using  an  arc- imaging  furnace  to  supply  pure  radiant 
thermal  energy  at  flux  levels  up  to  1000  cal,  cm^-sec. 
No  significant  effects  were  observed  attributable  to  the 
rate  of  heating  up  to  and  through  meltuig  at  the  surface. 
Transient  temperature  profiles  agree  well  with  theory 
and  melting  was  initiated  at  its  equilibrium  tempera¬ 
ture.  The  dynamics  of  the  vaporization  process  are 
more  uncertain.  (Contractor's  abstract) 


2640 

Southwest  Research  Inst.  Dept.,  of  Mechanical  Sciences, 
San  Antonio,  Tex. 

WAVE  PROPAGA'nON  IN  AN  ELASTIC  NONHOMO- 
GENEOUS  BAR  OF  FINITE  LENGTH,  by  U.  S. 
Lmdholm  and  K.  D.  Doshi.  (1965]  [8]p.  mcl.  diagrs. 
(AFOSR-65-1159)  (AF  49(636)1119)  AD  618980 

Unclassified 

Presented  al  Wmter  annual  meeting  of  the  Amer.  Soc. , 
Mech.  Eugineero,  New  York,  Nov.  29-Dec.  3,  1964. 

Also  published  in  Jour.  Appl.,  Mech.  v.  32;  135-142, 
Mar.,T965. 

The  case  ol  an  elastic  dis'urbance  propagating  in  a 
nonl’.omogcncouo  bai  of  fmite  length  is  solved  by  using 
the  principle  of  virtual  work.  The  nonhomogcneity  is 
prescribed  as  a  continuously  varying  mudulus  of 
elasticity  with  position  in  the  bar.  The  density  is 
assumed  constant,.  Numerical  results  are  presented 
for  .1  fimte-lengtli  pressure  pulse  in  a  free-free  lur 


597 
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giving  a  comparison  between  Uie  homogeneous  and  non- 
homogeneous  solutions.  (Contractor's  abstract) 
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Southwest  Research  Inst.  [Dept,  ol  Meclianical  Sciences! 
San  Antonio,  Tex. 

TRANSIENT  STRESSES  IN  SOLIDS  INDUCED  BY  RADI¬ 
ANT  SURFACE  HEAtiNG,  by  U.  S.  Undholm.  [19651 
[3)p.  incl.  diagrs.  (AFOSR-65-1740)  (AF  49(638)1119) 
AD  625990  Unclassiiied 

Also  published  in  AlAA  Jour. ,  v.  3:  1203-1205,  June 

Tsfs: 

II  the  surface  of  a  solid  is  eiqiosed  to  a  very  high  rate 
of  radiant  heatmg,  transient  stresses  may  be  induced 
either  by  thermoelastic  coupling  at  low  surface  tempera¬ 
tures  or  by  rapid  vaporization  at  high  surface  tempera¬ 
tures.  Some  preliminary  considerations  of  this  phenom¬ 
ena  are  discussed.  An  eiqieriment  is  described  for 
detecting  transient  stresses  m  a  rod-type  lead  specimen 
resulting  from  a  high  thermal  flux  at  one  end.  The 
specunen  is  heated  in  an  arc-imaging  facility.  The 
transient  pressures  measured  appear  m  qualitative 
agreement  with  predictions  based  on  rapid  vaporization 
from  the  surface.  More  quantitative  agreement  will 
require  accurate  knowledge  of  the  surface  emissivity, 
surface  temperature,  and  internal  energy  distribution 
in  the  solid  or  melt. 


2642 

Space  Sciences,  Inc. ,  Waltham,  Mass. 

ASYMPTOTIC  SOLUTIONS  OF  THE  BHATNAGAR- 
GROSS-KROOK  EQUATION,  byL.-K.  Chi.  (1965)  [2]?. 
(AF  49(638)1228)  AD  625965  Unclassified 

Also  published  in  Phys.  Fluids,  v.  8:  991-992,  May  1965, 

The  relationship  between  the  Boltzmann  equation  and 
the  boundary- layer  equations  is  investigated.  It  is 
shown  that  the  boundary- layer  equations  can  be  derived 
directly  from  the  Bhatnagar- Gross- Krook  model  of  the 
Boltzmann  equation  by  coupling  the  Chapman- Enskog 
procedure  with  the  boundary  ana'ysis.  For  illustration, 
the  2-dimensional  monatomic  gas  flow  past  a  semi- 
infinite  flat  plate  is  considered.  The  boundary- layer 
equations  and  the  Navier-Stokes  equations  are  found  to 
be  different  asymplotic  forms  of  the  Bhatnagar-Gross- 
Krook  equation  in  diffci  ’iit  limiting  processes. 


2643 

Space  Sciences  Inc. ,  Waltham,  Mass. 

KINETIC  THEORY  OF  THE  LEADING  EDGE,  by  S. 
Ziering,  L.-K.  Chi,  and  R.  Fante.  |1965||12|p.  incl.- 
diagrs.  rets.  (AF  49(638)1228)  Unclassified 

Also  published  in  Rarefied  Gas  Dynamics.  Proc. 
Fourth  Internal''.  SympoSKim,;  Toronto  U.  (Canada) 


(July  14-17,  1964),  ed.  by  J.  H.  de  Leeuw.  New  York 
Academic  Press,  v.  11  394-415,  1965. 

The  interaction  of  a  finite  plate  wit.*!  a  streaming  gas 
is  co-asidcred  by  using  the  Bhatnagar,  Gross,  and 
Krook  equation  d  statistical  mechanics.  In  order  to 
describe  the  near  free  molecule  domain  accurately, 
the  distribution  function  is  separated  into  various  do¬ 
mains.  The  collisionless  form.s  of  the  distribution 
functions  are  constructed  and  briefly  discussed.  When 
collisions  are  retamed,  mtegral  solutions  are  con¬ 
structed  for  the  various  parts  of  the  distribution  func¬ 
tion.  These  have  to  be  solved  either  by  numerical 
methods  or  by  approximation  schemes.  Various  limiting 
cases  are  treated  and  discussed.  Specific  numerical 
results  for  a  linearized  iterative  treatment  m  the  near 
free  molecule  domain  are  presented.  (Contractor's 
abstract) 
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Sperry  Rand  Corp.  [Univac  Div.  )  Blue  Bell,  Pa., 

SOME  NOTES  ON  THE  USE  AND  DATA  PROCESSING 
ASPECTS  OF  ASSOCIATION  FACTORS  IN  IS&R 
SYSTEMS,  by  E.  G.  Fossum  and  G.  Kaskey.  Mar..  30, 
1965,  28p,  incl.  tables,  refs.  (Technical  st.'itus  rept., 
no.  5)  (AFOSR-65-1702)  (AF  49(638)1194)  AD  624241 

Unclassified 

A  number  of  methods  lave  been  prc^iosed  to  utilize  Uie 
statistical  properties  pair-occurrences  of  index 
terms  used  to  describe  documents  in  a  library.  The 
common  objective  is  to  increase  the  number  of  terms 
in  an  or,gmal  search  request  by  the  addition  of  others 
"highly  associated"  with  them.  For  the  study  being 
conducted  by  UNIVAC  a  large  sample  of  DDC  (formerly 
ASTIA)  documents  were  used  for  testing  and  evaluating 
some  of  the  several  measures  of  association  which  have 
been  proposed,  and  for  determining  the  implications  of 
their  use  upon  the  configurations  of  a  data  processing 
system  used  in  an  information  storage  and  retrieval 
application.  The  formulation  of  the  exact  purpose  and 
nature  of  such  tests  requires  incorporating  the  use  of 
association  factors  into  the  total  specifications  of  .in 
operating  IS&R  system.  A  number  of  the  problems 
connected  with  attempts  to  accomplish  this  are  dis¬ 
cussed. 
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Sperry  Rand  Research  Center,  Sudbury,  Mass. 

SIMULATION  OF  THERMONUCLEAR  PLASMA  BY 
THERMALLY  IONIZED  PLASMAS  (Abstract),  by  W.  0. 
McBee.  |1965||ljp.  (Bound  with  AFOSR  65-1266; 
aD  622527)  (AF  49(638yr54rr  Unclassified 

Presented  at  Eighth  AFOSR  Cont.  actor's  meeting  on 
lo.i  and  PUi.sma  Propulsion  Research,  Los  Angeles, 
Calif.,  Apr.,  29-30,  1965. 

A  parallel  can  he  drawn  between  hi  1,  der  tiu  rmo- 
iiucliai  plasmas  and  cold,  thin,  thrrm.iilv  gs'ierated 
plasmas  in  terms  of  certain  dimensioiili  ss  pa i  .imei ers 
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which  relate  to  confiiturationai  stability.  Experin'ents 
an  beiiiy,  planned  to  use  this  parallel  in  a  study  at 
proposed  thermonuclear  plasma  stabilizint;  field  confi¬ 
gurations  and  niitroinstabilities,  using  a  thermally 
generated  alkali  plasma  laboratory  facility.  The  advan¬ 
tage  of  this  approach  lies  in  the  ease  with  which  para¬ 
meter  values  and  field  lonfignrations  can  be  changed  in 
the  relatively  low  magnetic  field,  small  size,  low 
temperature  simulant  plasma.  The  thermally  generated 
plasma  system  which  will  be  the  facility  used  in  this 
.study  has  been  in  iteration  for  some  tmie.. 


2646 

Stanford  Research  Inst.,;  Menlo  Park,  Calif.; 

WORK  ACTIVITIES  AND  ATTITUDES  OF  SCIENTISTS 
AND  RESEARCH  MANAGERS;  DATA  FROM  A  NA¬ 
TIONAL  SURVEY,  by  H,  M.  Vollmer.  May  1965,  218p. 
incl.  tables.  (AFOSR-65-078I)  (AF  49(638)1028) 

AD  620376  Unclassified 

This  report  constitutes  a  basic  data  source  on  the 
organizational  relations,  activities,  and  attitudes  of 
scientists  and  research  manaecrs  in  a  variety  of  con¬ 
texts  throughout  the  United  States.  The  data  were  ob¬ 
tained  from  a  national  survey  of  scientists  and  research 
managers  ir  4  disciplines-biology,  chemistry,  mathe¬ 
matics,  and  physics--using  random  samples  of  members 
of  professional  associations,  and  are  broken  down  by 
5  major  variables-  professional  affiliation,  type  of 
employer,  geographic  region,  educational  level,  and 
age.  This  is  a  descriptive  report  and  largely  consists 
of  a  tubular  presentation  of  data  accompanied  by  brief 
textual  summaries  of  outstanding  findings.  As  pre¬ 
sented,  the  data  are  susceptible  to  further  an.-ilysis  and 
interpretation  according  to  specific  interests  of  the 
re.ider.. 
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Stanford  Research  Inst. ,;  Menlo  Park,  Calif., 

LIQUID-PHASE  OXIDATIONS  OF  CYCLIC  ALKENES, 
by  D.  E.  Van  Sickle,  F.  R.  Mayo,  and  R.  M.  Arluck. 
11965]  I9lp.  incl.- tables,  refs.  (.AFOSR-86-068e) 

(AF  49(638)1102)  AD  632255  Unclassified 


Abstract  published  in  145th  meeting  of  the  Amcr  Chem., 
Soc.  SbstraTfts  of  Papers,  1963,  p.  26Ck, 


This  wiiik  was  undertaken  to  reLitc  the  initial  produi-ls 
of  liquid-phase  oxituitions  of  unsaturated  hydrocarbons 
umh  1  iiuid  conoitions  (and  thus  their  meihamsms  of 
oxicLition)  to  the  .structures  of  the  hydrocarbons.  Rc- 
sulls  with  evdopentene,  cyclohexenc,  cyclolieplene,. 
i  vclooctene,  cvclixlodecene,  melhylonoi  yi  lohcv.iie, 
.nid  \ invlc\clolU'\.ini'  at  50-70  .»ie  discus.sed  ui  terms 
111  the  i.ldilionand  hyd'-ogi'n-absii.icliun  iiiechanism.s 


Indisated  rates  of  addition  of  alkylperoxy  radicals  to 
the  corresponding  cyclic  alkenes  ai  e  similar.  Indicated 
rates  of  abstraction  (per  hydrogen  atom)  differ  by  a 
factor  of  22  and  depend  partly  on  the  degree  of  re¬ 
organization  required  to  give  a  planar  ally!  radical. 
iVhilc  the  other  alkenes  give  mostly  allylic  hydro¬ 
peroxides,  70f{:  of  the  cyloctene  reacts  by  the  addition 
laechanistn,  producing  epoxide,  suberic  aldehyde,  and 
polymer.  TTiese  results  are  compared  with  the  work 
of  others.  The  "dimeric"  peroxides  fi  om  cyclopentene 
and  cyclohexene  are  shown  to  be  2-f3-cyclaalkenyl- 
peroxy)cycloalkanyl  hydroperoxides.  (Contractor's 
abstract) 
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Stanford  Research  Inst, ,  Menlo  Park,  Calif. 

THE  LIQUID- PHASE  OXIDATION  OF  CYCLOPENTENE, 
by  D.  E.  Van  Sickle,  F.  R.  Mayo,  and  R,  M,  Arluck. 
(1965)  (6]p.  incl.  diagrs.  tables,  refs.  (AFOSR-66- 
0698),  (AF  49(638)1 102)  AD  632256  Unclassified 

Preseniod  at  meeting  of  the  Org.  Chem.  Div.  of  the 
Amer.;  Chem.,  Soc. ,  Chicago,  Ill.,  Sept.  4,  1964. 

Abstract  published  in  148th  meeting  of  the  Amet .,  Chem. 
Soc.  Abstracts  of  I^apers,  1964,  p.  928. 

Also pubhsliod  in  Jour.  Amcr.  Chem.  Soc,,  v.,  87;, 

?832;  4837,  Nov.'  5,  1965. 

The  axo- initiated  oxidation  of  cyclopentene  was  studied 
at  50^  in  the  presence  and  absence  of  benzene  as  solvent. 
In  the  absence  of  benzene,  the  oxidation  is  autocatalytic. 
The  rate  of  initiation  by  hydroperoxide  correspo.id« 
closely  to  its  second- order  rate  of  decomposition.  The 
hyurtqieroxide  is  more  stable  in  benzene  solution  and  no 
autoc.italysis  of  the  oxidition  of  cyclopentene  is  observed 
in  benzene  at  50°.  A  retarder  is  formed  during  the 
autoxidation  of  cyclopentene.  An  intermediate  steady 
rate  of  oxidation  therefore  may  only  represent  a  transi-. 
tion  from  mitial  autocatalysis  to  later  autoretardation. 
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Stanford  Research  Inst.,  Menlo  Park,  Calif.; 

SHCX:K  INITIATION  OF  LOW-DENSITY  PRESSINGS 
OF  AMMONIUM  PERCHLORATE,  by  M.  W.  Evans, 

B.  O.  Reese  and  others.  Oct.  1965,  26p,  incl.  illus. 
diagrs.  tables,  refs,  (AFOSR-65-2261)  (AF  49(638) 
1124)  AD  624537  Unclassjjied 

Presented  at  Fou'-th  Symposium  on  Detonation,  Naval 
Ordn.mrp  Lab  ,  Wlute  Oak,  Silvei  Spring,  Md. ,.  Oct. 
1965. 

Imliation  and  dctnnation  beliavior  of  13  P  aminoniuin 
perchlorate  was  studied  at  loading  density  1.00  g  cni^. 
Sleadv  deto",tioii  velocities  were  determined  expen-. 
menlalK,  at  three  diameters  and  extrapolated  to  3.75  ± 
0.15  mm  g  sec  a  I  infinite  diameter.  Calculations  with 
the  EiKW  equation  of  state  give  4  25  mm  gsec--  as 
g'">d  agreement  as  could  bi  exjustcd  (oi  a  low-energy 


Presented  at  meeting  of  the  Org  Chem.  Div,  of 
the  Amer,  Chem.  Soc.,.  Sept.  10,  1963. 


Also  published  m  Jour.  Amcr.  Chem.  Soc.,-  v.  87-- 
Nov,  5,  1965. 


fi'l'i 
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chlorine-containing  e:q;ilohive.  By  introducing  24-kbar 
flat-topped  plane  shocto  into  pellets  of  various  lengths, 
it  was  determined  that  steady  full- strength  detonation 
vas  reached  after  about  15  thin  travel.  The  growth  d' 
pressure  in  the  accelerating  wave  was  followed  approxi¬ 
mately  beineans'ot  free-surface  measurements  on  thin 
Plexiglas  at  the  top  surfaces'  of  tlie  pellets,  and  these 
measureraenth 'indicated  the  pressure  to  be  35  ±  10  kbar 
in  the  full-strength  wave.  Reducing  the  air  pressure  in 
the  pressings  to  5  microns  left  the  build- tgt  to  detona¬ 
tion  unaffected.  The  position  of  the  shock  Hugoniot  ior 
the  pressings  relative  to  the  Hugoniot  of  the  solid  cry¬ 
stal  is  discussed  in  terms  ^f.hcat  production  during 
collapse  and  possible  reaction  processes.  (Contractor's 
abstract) 
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Stanford  Research  fast. ,  Menlo  Park,  Calif. 

AN  ANALYSIS  OF  THE  SHOCK  millATION  OF  GRANU¬ 
LAR  EXPLOSIVES  BY  THE  GAS  CCB1PRESSION- 
COfDUCTION  MECHANISM,  by  C.  M.  Ablow,  Y.  D.  S. 
Rajapakse,  andM.  W.' Evans.  Oct.  1,  1965  [30]p.  incl. 
diagp'S.  tables,  refs.  (Rept.  no.  WSCI  05-30)  (AFOSR- 
65-2308)  (AF  49(638)1124)  AD  628033  Unclassified 

The  role  of  the  gas  compression- conduction  mechanism 
In  shock  Initiation  of  granular  materials  was  studied  by 
analyzing  the  dependence  of  grain  surface  temperature 
on  the  magnitude  of  the  shock  and  the  relative  sizes  of 
grain  and  surrounding  volume  of  interstitial  gas.  It  is 
shown  that  at  one  atmosphere  Initial  ambient  pressure 
the  mechanism  can  be  a  contributing  factor  to  initiation 
if  particle  size  distribution  or  particle  irregularity 
leads  to  the  existence  of  small  particles  surrounded  by 
large,  gas-filled  spaces;  the  required  sizes  are  possible 
for  real  materials.  At  low  pressures  (approximately 
10|i  hg)  on  the  other  hand,  it  is  unlikely  that  the  mechan¬ 
ism  is  a  contributing  factor.  Since  in  practice  these 
granular  masses  can  be  shock- initiated  independent  of 
Initial  ambient  pressure,  the  con-ilustou  that  at  leas, 
one  primary  initiation  mechanism  other  than  gas  com¬ 
pression-conduction  plays  a  role.  (Contractor's  abstract, 
modified) 
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Stanford  Research  Inst. ,  Menlo  Park,  CaUf. 

SHOCK  WAVE  COMPRESSICW  OF  'PLEXIGLAS’  IN  THE 
2.  5  TO  20  HLOBAR  REGIOTI,  by  D.  N.  Schmidt  and 
M.  W.  Evans.  [1965]  [4J?.  Incl.  Ulus,  dlagrs,  table. 
(AF06R-6S-2492)  (AF  49(638)1124)  AO  628715 

Unclassified 

AlsopubUshed  in  Nature,  v.  206;  1348-1349,  June  26, 
- 

The  dynamic  compressibUity  of.'plexiglas'  in  the  range 
from  2.  5  to  20  ktArwas  studied  using  the  wedge  and 
optimal  lever  technique  described  by  Fowles.  Cast 
'Plexiglas',  determined  by  photoelastic  examination  to 
be  freer  of  structure  and  residual  strain  than  extruded 
or  moulded  material,  was  used.  The  results  Imply  the 


existence  of  a  maximum  shear  stress  of  1.  5  times  the 
observed  stress  difference,  that  is  1.5x3  kbar  =  4. 5 
kbar.  The  reduction  of  critical  shear  stress  to  1.  5 
X  2  kbar  r-  S  kbar  at  the  higlier  shock  amplitude  may 
be  due  to  the  associated  temperature  increase,  which 
is  estimated  to  be  00°C.  The  absence  of  a  precursor 
wave  is  reflected  in  the  pressure- volume  curve  as  a 
positive  monotonic  second  derivative.  This  Implies 
that  yielding  occurs  over  a  range  of  stresses  and 
caiinct  be  assigned  a  definite  value. 
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Stanford  Research  Inst, ,  Menlo  Park,  Calif. 

RE'-.EAPCH  ON  UNSTABLE  COMBUSTION  IN  SOLID 
PROPELLANT  ROCKETS,  by  L.  A.  Dickinson,  E.  L. 
Capener,  and  R.  J.  Kler.  Annual  rept.  Jan.  1,  1964- 
Dec.  31,  1964.  Jan.  13,  1965  [58]p.  incl.  Ulus,  diagrs. 
tablee,  refs.  (AFOSR-65-1418)  (AF  49(638)1367) 

AD  612178  Unclassified 

Initiation  of  axlai  combustion  Instability  in  an  experi¬ 
mental  combustor  40  in,  long  by  50  In.  inside  diam 
containing  a  radial  b-iriiing  grain  is  studied  utUizing 
a  wide  variety  of  composite  prop'- Hants.  Where  in- 
stabjllty  occurs  a  correlation  is  found  between  the 
threshold  pressure  at  which  instabUlty  is  first  observed 
and  propellant  ballistic  parameters  notably  the  linear 
burning  ratvi.  Fast  biurning  propellants  containing 
either  a  catalyst  or  potassium  perchlorate,  do  not 
sustain  axial  mode  combustion  instabUlty,  Transverse 
instabUlty  is  observed  for  most  non-aluminized  propel¬ 
lants  in  pressure  regimes  where  they  are  stable  to 
axial  combustion  instability.  A  granular  diffusion 
flame  mode)  is  shown  as  a  promising  e3q>lanation  of 
combustion  stabUlty  criteria.  (Contractor's  abstract) 


2653 

[Stanford  Research  Inst.  PoiUter  Labs, ,  Menlo  Park, 
Calif.] 

CONTACT  POTENTUL  OF  A  SHOCKED  METAL,  by 
G.  E,  DuvaU  and  R.  M.  Thomson.  [1965]  [17]p.  incl. 
diagrs.  tables.  (In  cooperation  witii  Washington  State 
U.,  Pullman)  [AF  49(638)1086]  UnclassUied 

Published  in  Physics  of  Solids  at  High  Pressures,  Proc. 
First  Internal '1.  Conf. ,  Tucson,  Arizona  (Apr.  20-23, 
1965),  cd,  by  C.  T.  Tomicuka  and  R.  M.  Emrlck, 

New  York,  Academic  Press,  .'965;  p.  196-212. 

The  motion  of  electrons  in  a  mechanically  shocked 
solid  is  examined  theoreticaUy,  using  as  a  basis 
the  assumptions  t';at  the  electrons  have  a  fermi  dis¬ 
tribution  of  velocities,  that  they  accelerate  classically 
under  the  influence  of  internal  electric  fields,  and 
Uiat  their  Interactions  with  Uie  solid  lattice  are  ade¬ 
quately  described  by  a  relaxation  process.  In  an 
acoustic  approximation  the  potential  difference  between 
two  pressure-free  surfaces  of  a  shocked  slab  is 
found  to  be  zero.  (Contractor's  abstract) 
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2654 

Stanford  V. ,  Calu'. 

NONUNEAR  MAGNETOELASTIC  INTERACTIONS, 
byB.  A.  AiUd.  [1965]  (17^.  mcl.  illus.  cUagrs.  refs. 

[AF  49(038)1429)  Unclassified 

Published  in  P roc.  ILEE,  v.  53;  1517-1533,  Oct.  1965. 

The  physical  basis  for  magnetoelastic  cot^ling  is 
presented  in  terms  of  simple  models.  These  models 
are  used  to  illustrate  the  magnetoelastic  nonlmeanties 
present  m  real  crystals,  and  an  enumeration  is  made 
of  the  instabilities  which  can  be  excited  by  means  of 
these  nonlmeanties.  Published  material  on  instability 
theory  and  experiments  is  reviewed,  and  current 
possibilities  for  device  applications  are  briefly  evaluated. 
(Contractor's  abstract) 


2655 

Stanford  U.  [Applied  Mathematics  and  Statistics  Lab.  j 
Calif. 

ON  HYPERBOLIC  MIXED  PROBLEMS,  by  L.  Sarason. 
[1965]  (251p.  (AFOSR-65-1397)  (AF  49(638)1345) 

AD  622651  Unclassified 

Also  published  in  Arch.  Rational  Mech.  and  Anal. , 

The  mixed  problem  for  first  order  si.ictly  hyperbolic 
.systems  with  prmcipal  parts  having  constant  coefficients 
IS  considered.  An  explicit  representation  is  given  for 
the  solution  of  the  mixed  problem  with  inliomogeneous 
nghthand  side,_  initial,  and  boundary  data  when  the 
lower- order  term  is  absent.  In  the  case  that  the 
boundary  condition  is  dissipative  and  there  are  just 
two  space-likc  variables,  an  estimate  is  given  which  is 
similar  to  Agmon's,  but  extends  it  in  that  there  is  no 
restriction  on  the  characteristic  roots  of  the  operator 
beyond  those  imposed  by  strict  hypcrbolicity  and  m 
that  the  boundary  value  of  the  solution  is  also  estimated. 
The  estimate  permits  the  addition  to  the  difforemul 
operator  of  a  lower  order  term  with  varuble  co¬ 
efficients. 


2656 

Stanford  U.  [Applied  Mathematics  and  Statistics  Lab.  J 
Calif. 

THE  SPAN  AND  PRINCIPAL  FUNCTIONS  IN  RIEMAN- 
NIAN  SPACES,  by  L.  Sario,  M  ochiffer,  anu  M. 
Glasiur.;  [1965|  [20|p.  (Sponsored  jointly  by 
Air  Force  Office  Office  of  Scientific  Re.seai  •  h  under 
AF  49(638)1345  and  National  Science  Foundation) 

(In  cooperation  with  California  U  .  I.nu  Ange!e.s) 

AD  6'/4U4  Unclassified 

Also  published  in  Jour.  D’AimI  Main..,  v.  15; 

ri'a-"i;rcT565;;~ 

Tlie  fir.st  step  in  huildint;  up  .>  theory  of  'i.irnioiuc 


functions  oS  finite  norm  in  a  Riemannian  space  is  to 
characterize  the  spaces  in  which  such  fun^lons  exist. 
Let  HO  be  the  class  of  harmonic  functions  with  fmite 

norm  D,  and  denote  by  0„-,  the  class  of  Riemannian 
nL> 

spaces  that  do  not  carry  nonconstant  functions  in  HD.. 

We  shall  associate  with  every  Riemannian  space  R  a 
number  S  such  that  R  <  0„|.  if  and  only  if  S  -  0,  The 
number  S  shall  be  called  ^the  span  of  R.  This  result 
logci.'  with  other  properties  of  the  span  was  a  conse¬ 
quence  of  a  general  extremum  theorem  m  (he  theory  of 
principal  functions,  which  was  developed  for  Riemannian 
spaces.  The  approach  employed  was  a  generalization 
d  a  method  previously  used  for  the  Laplacian  and  for 
elliptic  operators  in  Euclidean  space.  At  the  crucial 
step  of  estabiishmg  convergence,  earlier  proofs  do  not, 
however,  generalize.  This  difficulty  was  overcome  by 
the  fact  that  the  mam  existence  theorems  for  prmcipal 
functions  can  also  be  used  in  continuity  and  convergence 
arguments. 


2607 

Stanford  U.,  (Applied  Mathen.atics  and  Statistics  Lab  ] 
Calif. 

THE  DECOMPOSITION  OF  CERTAIN  GROUP 
REPRESENTATIONS,  by  K.  de  Leeuw  and  I.  Glicksberg. 
[1965]  57p,  incl.  refs.  (Sponsored  jomtly  by  Air 
Force  Of^’ce  of  Scientific  Research  under  [AF  AFOSR- 
62-381  [and  National  Scieice  Foundation) 

Unclassified 

Also  published  m  Jour.  D'Anal.  Math.,,  v.  15;  135-192, 
- 

Let  o'*  be  the  discrete  version  of  a  locally  compact 
group  G.  If  U  IS  a  unitary  representation  of  G“  on  a 
Hilbert  space  H,  which  is  also  weakly  measuraole  on 
G,  von  Neumann  and  Segal  have  shown  that  H  -  H^,  .s  H^, 
where  H^,  H  are  invariant  orthogonal  subspaces  con¬ 
sisting,  respectively,  of  all  \  in  H  wgh  g  -  U^  \ 
contmu  lus  ,<m  G,  and  those  \  in  H  for  which  g  -  Wg'ii 
■;)  IS  a  null  (')  function  on  G.  Correspondingly,  if  p  is 
any  positive  definite  function  on  G^*,  locally  measurable 
as  a  function  on  G,  then  p  p^,  e  Py  where  p^,  is  posi-. 

live  definite  and  contuiuous,  while  p  is  positive  on  G^ 

and  a  null  function  on  G.  This  paper  was  devoted  to 
some  extensions  of  this  result  to  a  much  broader  oon- 
text,  in  which  local  conijiactncss  and  measuiability 
need  not  plav  a  fundamental  role.. 


2658 

Stanford  U.  Dejjt.  of  Aeronaulies  and  Astrimatues, 

Call!., 

HYPERSONIC  FLOW  OVER  AN  OSCILLATING  WFIXIE, 
by  S.  C.  Mdiitosti,  Jr.  |1965||K[j).  inii.  diagrs.  r'ls. 
(AFOSR-G5-1744)  |AF  49(e38jl274|  AD  625974 

Uiu  l.issified 
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Presented  at  Amer.  Inst.  Aeronaut,  Astronaut.  Fifth 
Annual  Structures  and  Materials  Conf. ,  Palm  %iruigs, 
Calif.  Apr.  t-3,  1964. 

Also  published  In  AlAA  Jour. ,  v.  3;  433-440,  Mur. 

T955:: - 

The  equations  of  hypersonic  small-disturbance  theory 
are  perturbed  for  small  oscillations  of  a  thin,  semi- 
Inflnlte,  flexible  wedge.  A  solution  for  arbltrarv 
smooth  mode  shapes  Is  found  in  terms  of  infinite  series. 
It  is  shown  that  the  results  from  more  approximate 
methods,  such  as  piston  theory  and  others  that  attempt 
to  account  for  a  strong  bow  shock,  can  be  reproduced 
by  successively  neglecting  terms  in  the  complete  solu¬ 
tion.  It  appears  that  the  most  significant  contribution 
of  the  complete  solution  is  to  change  the  phase  shift  of 
the  unsteady  pressure.  It  Is  shown  that  the  complete 
solution  Is  the  only  one  that  will  produce  an  adequate 
representation  in  the  double  limit  ol  very  Urge  Mach 
number  andadubatlc  exponent  near  unity.  (Contractor's 
abstract) 


26S9 

Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

Cam. 

A  METHOD  OF  SERIES  TRUNCATKW  APPUED  TO 
SOME  PROBLEMS  IN  FLUID  MECHANICS,  by  M. 

Van  Dyke.  Oct.  1965,  20p.  incl.  diagrs.  refs.  (SUDAER 
rept.  no.  247)  (AFOSR-65-2014)  (AF  49(638)1274) 

AD  627655  Unclassified 

Presented  at  Seventh  Symposium  on  Advanced  Problems 
and  Methods  In  Fluid  Dynamics,  Jurata  (Poland), 

Sept,  1965, 

During  the  last  few  years  a  method  of  series  truncation 
has  been  applied  to  some  of  the  problems  in  fluid 
mechanics.  In  this  paper  significant  features  of  this 
method  are  discuss*^.  Illustrative  examples  are  drawn 
partly  from  published  work  and  a  number  of  new  results, 
some  still  in  the  process  of  completion,  are  Included. 
Titles  covered  are:  (1)  thin  layer;  the  blunt-body 
problem;  (2)  changes  of  variable:  an  accurate  blunt- 
body  solution;  (3)  thick  layer:  viscous  flew  past  circle 
and  parabola. 


2660 

Stanford  U..  Dept,  of  Aeronautics  and  Astronautics,  Calif. 

HYPERSONIC  FLOW  BEHIND  A  PARABOLOIDAL 
SHOCKWAVE,  byM.  Van  Dyke.  [1965]  [Hjp.  incl. 
diagrs.  tables,  refs.  (AFOSR-66-2242)  (AF  49(638) 
1274)  AD  645409  Unclassified 

Also  published  in  Jour.  Mecanlque,  v.  4:  477-493, 

EtecTrS^ 

A  standard  blunt-body  problem  is  studied;  the  axis- 
symmetric  flow  of  diatomic  gas  at  infinite  Mach  number 
past  the  semi-infmite  body  that  produces  a  paraboloidal 
bow  wave.  The  method  of  series  truncation  is  modified 
to  provide  an  accurate  semi-analytical  solution.  The 


fourth  truncation  yields  feur-figure  accuracy  through, 
out  the  subsonic  region.  Comparison  is  made  with 
other  methods,  3  of  which  closely  check  the  present 
results.  (Contractor's  abstract) 


2661 

Stanford  U.  [Dept,  of  Aeronautics  and  Astronautics) 

Calif., 

A  CCaUPARISON  OF  THREE  PERTURBATION  METHODS 
FOR  EARTH-MOON-SPACESHIP  PROBLEM,  by  A.  H. 
Nayfeh.  (1965)  [Sjp.  mcl.  diagrs..  refs.  (AF  49(638) 

1274)  Unclassified 

Published  m  AlAA  Jour. ,  v.  3:1682-1687,  Sept,  1965. 

The  limiting  case  o'  the  restricted  3  body  problem, 
m  whjch  the  mass  cf  one  of  the  fmite  bodies  is  much 
smaller  than  the  mass  of  the  other,  is  of  the  singular 
perturbation  type.  The  first-order  perturbation  solu¬ 
tion  has  a  logarithmic  singularity  at  the  position  of  the 
smaller  body,  and  higher  approximations  are  increas¬ 
ingly  more  singular..  Three  metheds  of  treating  singular 
perturbation  problems  are  compared  as  applied  to  this 
problem.  Uniformly  valid  first-order  solutions  are 
obtained  for  the  problem  oi  a  two-fixed  force- center 
by  using  the  generalized  method.  If  is  shown  'hat  the 
generalized  method  gives  better  approximations  than 
the  method  of  inner  and  outer  expansions  and  thus  can 
i'e  used  lor  wider  ranges  of  the  small  parameter. 
Furtnermore,  the  Poincare- Lighthill- Kuo  (PLK)  method 
is  shown  to  give  incorrect  results  for  the  trajectory., 
(Contractor's  abstract) 


2662 

[Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

Calif,  j 

AN  EXPANSION  METHOD  FOR  TREATING  SINGULAR 
PERTURBATION  PROBLEMS,  by  A.  H.  Npyfeh.  [l965] 
[6|p.  (AF  49(638)1274)  Unclassified 

lublished  in  Jour,  Math.  Phys. ,  v.,  6:  1946-1951, 

■Decnn'esT 

Cochran's  method  for  treating  singular  perturbation 
problems  is  shown  to  give,  in  some  cases,  expansions 
which  are  not  uniformly  valid.  This  method  is  modified 
and  extended  to  give  uniformly  valid  expansions.  The 
new  method  is  applied  to  the  problem  of  heat  transfer 
in  a  duct  to  give  a  solution  in  agreement  with  that  ob¬ 
tained  by  the  WlfBJ  method.  (Contractor'sabstract) 


2663 

Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

Cam. 

THE  BUCKLING  BEHAVIOR  OF  UNIFORMLY  HEATED 
THIN  CIRCULAR  CYLINDRICAL  SHELLS,  by  B.  Ross, 
N.  J.  Hoff,  and  W.  H.  Horton.  Apr.  1965  [58^.  incl. 
illus.  diagrs.  tables,  refs.  (SUDAER  rept.  no.  225) 
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(AF06R-65-0982)  (AF  49(638)1276)  AD  61S092 

Unclassified 

The  results  of  buckling  rests  on  uniformly  heated, 
clamped,  thin  circular  cylindrical  shells  are  presented 
and  discussed.  Particular  attention  is  paid  to  both  the 
actual  buckling  process  and  the  ensuing  postbuckling 
behavior.  Load  versus  end  shortening  curves  are  in- 
ciiidcd  and  it  is  remarked  that,  in  the  thermal  buckling 
problem,  such  curves  are  nonlinear..  The  possibility 
of  snap-through  buckling,  which  occurs  at  a  value  of 
end  shortenmg  greater  than  that  corresponding  to  the 
maximum  si^iported  load,  is  experimentally  verified. 

A  comparison  of  the  present  eiqierimental  results  with 
available  theory  is  made.  It  is  observ^  that  the  experi¬ 
mental  values  of  the  buckling  temperature  can  be  sub¬ 
stantially  greater  than  the  temperatures  calculated  by 
linear  theory  from  the  eiqierimental  buckling  loads. 
(Contractor's  abstract) 


2£64 

Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

Calif. 

BUCKLING  OF  CIRCULAR  CYLINDRICAL  SHELLS 
UNDER  EXTERNAL  PRESSURE,  by  T.  -C,  Soong. 

Apr.  1965,  34p.  incl.  diagrs.  tables,  refs,  (SUDAER 
rept.  no-  228)  (AFOSR-65-0986)  (AF  49(638)1276) 

AD  619684  Unclassified 

A  set  of  uncoupled  differential  equations  of  equilibrium 
based  on  Sanders'  assumptions  has  been  developed 
which  includes  the  effects  of  the  prestresses.  Both  the 
Sanders-type  equations  and  Donnell's  equations  are 
solved  for  the  buckling  pressure  of  shells  under  lateral 
and  hydrostatic  pressure.  It  is  found  that  re.striction 
of  the  axial  displacement  has  considerable  influence 
upon  the  buckling  pressure.  Moreover,  the  more 
rigorous  Sanders-type  equations  yield  lower  buckling 
pressures  than  Donnell's  equations  (Contractor's 
abstract) 


2665 

Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

Calif. 

ELASTIC  PLASTIC  ANALYSIS  OF  THE  COLLAPSE  OF 
UNIFORMLY  COMPRESSED  CIRCULAR  CYUNDRICAL 
SHELLS,  byT.-C.  Soong  and  N.  J.  Hoff.  Apr,  1965, 
50p.  incl..  Ulus,  diagrs.  tables,  refs.  (SUDAER  rept. 
no.  231)  (AFOSR-65-1587)  (AF  49(638)1276) 

AD  625276  Unclassified 

A  new  geometric  form  is  proposed  as  a  large-displace- 
ment  buckling  pattern  of  a  circular  cylindrical  shell  of 
finite  length  simply  supported  at  the  ends  and  subjected 
to  axial  compressive  load.  Exact  eiqiressions  are 
derived  for  displacements  and  membrane  strains.  They 
show  that  the  new  pattern  is  almost  entirely  free  of 
membrane  strain.  During  buckling  plastic  yield  hmges 
are  assumed  to  develop  which  form  ridges  separating 
the  mostly  flat  buckled  surfaces.  The  buckling  load  and 
the  postbuckling  load  are  calculated  from  the  energy 


balance  and  from  a  compatibility  condition  of  the 
di^iacements  of  test  ^ecimen  and  elastic  testing 
machine.  (Contractor's  abstract) 


2666 

Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 
Cahf. 

THE  SNAP- THROUGH  AND  POSTBUCKLING 
EQUIUBRIUM  BEHAVIOR  OF  CIRCULAR  CYUN- 
DKICAL  SHELLS  UNDER  AXIAL  LOAD,  by  W,  A. 
Madsen  and  N,  J,  Hoff.  Apr.  1965,  6^.  incl.  diagrs. 
tables,  refs.  (SUDAER  rept,  no,  227)  {AFOSR-65- 
1588)  (AF  49(638)1276)  AD  625275  Unclassified 

The  present  analysis  was  begun  with  an  investigation 
of  the  effect  that  a  more  accurate  displacement 
assumption,  m  conjunction  with  the  exact  strain- 
displacement  relations,  has  on  the  postbuckling 
equilibrium  behavior.  It  was  hoped  that  the  limiting 
behavior  of  wall  thickness  and  wave  number  para¬ 
meter  would  be  altered,  and  that  the  stress  co¬ 
efficient  would  not  tend  to  zero.  Particular  attention 
was  given  to  an  exact  representation  of  membrane 
strams  because  it  was  known  that  in  the  limit  as  the 
radiuS'to- thickness  ratio  of  the  shell  approaches 
infinity,  the  displacements  approach  the  inextcnsional 
polyhedral  surface.  While  all  the  strains  In  the 
middle  surface  of  this  limiting  polyhedral  shell  are 
zero,  the  Donnell  straip-displacement  relations  yield 
strains  amounting  to  0. 1%  if  the  number  of  waves 
around  the  circumference  is  10,  The  results  obtained 
did  not  difier  significantly  from  the  Donnell  strain- 
displacement  relations.  (Contractor's  abstract) 


2667 

Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

Calif. 

AN  ANALCX;  STUDY  OF  THE  THERMAL  BUCKLING 
BEHAVIOR  OF  THIN  CYLINDRICAL  SHELLS,  by 
B.  Ross.  Apr.  1965  [29]p.  incl,  diagrs.  (SUDAER 
rept.  no.  226)  (AFOSR-65-1875)  (AF  49(638)1276) 

AD  629580  Unclassified 

A  simple  beam-column  model  is  utilized  to  study  the 
thermal  buckling  behavior  of  similar  shells.  Closed- 
form  solutions  of  the  governing  differential  equation 
are  presented  for  the  cases  of  simply- siqiported  ends 
and  clamped  ends.  Numerical  calculations  are  per¬ 
formed  and  the  data  obtained  used  to  construct 
equilibrium  curves  relating  the  axial  load  to  the  axial 
end  shortening  and  to  Uie  midlength  lateral  deflection. 
The  theoretical  curves  obtained  for  the  clamped  beam- 
column  are  in  good  qualitative  agreement  with  the 
experimental  curves  recorded  in  an  equ4)ment  problem 
of  a  previous  investigation.  (Contractor's  abstract) 
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2868 

SUnlord  U.  Dept,  of  Aeronautics  and  Astronautics, 

Cam. 

A  NEW  SOLUTION  OF  THE  BUCKLING  PROBLEM  OF 
THIN  CIRCULAR  CYLINDRICAL  SHELLS  HEATED 
ALONG  AN  AXIAL  STRIP,  by  N.  J.  Hoff  and  B.  Ross. 
May  1965,  25p.  incl.  diagrs.  refs.  (SUDAER  rept.  no. 
234)  (AF06R-68-0005)  (AF  49(638)1276) 

AD  629579  Unclassified 

With  the  aid  of  a  set  of  orthonormal  functions  the 
critical  temperatures  are  calculated  for  thin-walled 
circular  cylindrical  shells  rapidly  heated  along  a 
narrow  axial  strip.  The  results  obtained  are  com¬ 
pared  with  experimental  data  of  an  earlier  investiga¬ 
tion.  (Contractor's  abstract) 


2669 

Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

Calif. 

(SfXhlE  NEW  RESULTS  FROM  RESEARCH  ON  THE 
BUCKLING  OF  CYUNDRICAL  SHELLS]  Quelques 
nouveaux  resultats  de  recherches  sur  le  flambage  des 
coques  cylbidriques,  by  N.  J.  Hoff.  May  1965  [49jp. 
incl.  Ulus,  diagrs.  tables,  refs.  (SUDAER  rept.  no. 
240)  (AFO6R-66-00eS)  (AF  49(638)1276)  AD  628925 

Unclassified 

Recent  results  for  cylindrical  shell  buckling  under  uni¬ 
formly  distributed  axial  compression  are  reviewed. 
Based  on  the  results  an  analysis  was  performed  of  a 
semi- infinite  shell  with  nonrigid  support.  In  addition, 
the  theory  of  large  displacements  is  discussed,  along 
with  the  significance  of  an  equilibrium  state  with  large 
displacements  A  bibliography  of  recent  publications 
on  shell  theory  is  included. 


2670 

Stanford  U.  Dept,  of  Biological  Sciences,  Calif. 

THE  MECHANISM  OF  DISCHARGE  PATTERN  FORMA¬ 
TION  IN  CRAYFISH  INTERNEURONS,  by  K.  Takeda 
and  D.  Kennedy.  [1965]  [19]p.  incl.  diagrs.  refs. 
(AFOSR-66-U31)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AF06R-62-147 
and  Public  Health  Service)  AD  640183  Unclassified 

Also  published  in  Jour.  Gen.  Physiol. ,  v.  48:  435- 

?53,'35BriS65.” 

Excitatory  and  inhibitory  processes  which  result  in 
the  generation  of  output  Impulses  were  analyzed  in 
single  crayfish  interneurons  by  using  Intracellular  re¬ 
cording  and  membrane  polarizing  technique.  Indivi¬ 
dual  spikes  which  are  initiated  orthodromlcally  in  axon 
branches  summate  temporally  and  spatially  to  generate 
a  main  axon  spike;  temporally  dispersed  branch  spikes 
often  pace  repetitive  discharge  of  the  main  axon. 
Hyperpolarlzlng  IPSP's  sometimes  suppress  anonal 
discharge  to  most  of  these  Inputs,  but  in  other  cases 


may  interact  selectively  with  some  of  them.  The  IPSP's 
reverse  their  polarity  at  a  hyperpolarized  level  of 
membrane  potential;  they  sometimes  exhibit  2  discrete 
time  courses  indicating  2  different  iigiut  source.  Out¬ 
ward  direct  current  at  the  main  axon  near  branches 
causes  repetitive  discharges  which  may  last,  with 
optimal  current  intensities,  for  1  to  15  sec.  The  re¬ 
lation  of  discharge  frequency  to  current  intensity  is 
linear  for  an  early  spike  interval,  but  above  100  to 
200  impulses  ^sec  it  begins  to  show  saturation.  In  one 
unit  the  current-  frequency  curve  exhibited  two  linear 
portions,  suggesting  the  presence  of  2  ^ike-generating 
sites  in  the  axon.  Current  threshold  measurements, 
using  test  stimuli  of  different  durations,  showed  that 
both  accommodation  and  "early"  or  "residual"  refrac¬ 
toriness  contribute  to  the  determination  of  discliarge 
rate  at  different  frequencies.  (Contractor's  abstract) 
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Stanford  U.  Dept,  of  Biological  Sciences,  Calif. 

FUNCTIONAL  ROLE  OF  MUSCLE  RECEPTOR  ORGANS 
IN  CRAYFISH,  by  H.  L.  Fields  and  D.  Kennedy. 

[1965]  [6]p.  incl.  Ulus,  diagrs.  refs.  (AF06R-66-1132) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR-63-334,  Epilepsy  Foundation, 
and  Public  Health  Service)  AO  641487  Unclassified 

Also  published  in  Nature,  v,  206;  1232-1237,  June  19, 

imr  — 

The  abdominal  stretch  receptors  of  decapod  crustaceans 
have  been  extensively  aiialyzed  as  to  mechanisms  of 
transduction  and  of  excitatory  and  inhibitory  control. 
Despite  the  thoroughness  with  which  this  organ  has 
been  examined  as  a  receptor,  little  is  known  of  its 
reflex  function  or  of  its  central  con.iections.  Two 
types  of  experiments  have  been  performed  to  elucidate 
the  function  of  this  proprioceptor  m  the  reflex  control 
of  abdominal  muscles  in  the  crayfish.  The  first 
approach  was  to  determine  the  innervation  pattern  of 
the  extensor  musculature.  Glass  microelectrodes 
were  used  to  record  junctional  events  in  muscle  fibers 
while  the  nerve  trunk  to  the  extensors  was  electrically 
stimulated  with  brief  pulses  of  graded  intensity.  A 
more  directly  functional  approach  involved  analysis  of 
the  central  effects  of  stretch  receptor  output  with  all 
neural  connections  intact.  In  these  experiments,  re¬ 
ceptor  discharge  was  monitored  with  a  fine  platinum 
wire  hooked  under  the  dorsal  nerve.  Motoneurone 
discharge  was  simultaneously  followed  by  monitoring 
Junctional  potentials  in  other  extensor  muscle  fibers 
with  an  intracellular  microelectrode. 
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Stanford  U.  Dept,  of  Biological  Sciences,  Calif. 

REFLEX  CONTRO.  OF  ABDOMINAL  FLEXOR 
MUSCLE  IN  THE  CRAYFISH,  n.  THE  TONIC  SYSTEM, 
by  D.  Kennedy  and  K,  Takeda.  [1965]  [18]p.  incl. 
diagrs.  tables,  refs,  (AFOSR-66-1133)  (^onsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-63-334  and  Public  Health  Service) 

AD  641488  Unc  aosifled 
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SUnford  U.  Dept,  ot  Aeronautics  and  Astronautics, 

Calif. 

A  NEW  SOLUTION  OF  THE  BUCKLING  PROBLEM  OF 
THIN  CIRCULAR  CYLINDRICAL  SHELLS  HEATED 
ALONG  AN  AXIAL  STRIP,  by  N.  J.  Hoff  and  B.  Ross. 
May  1965,  2Sp.  incl,  diagrs.  refs.  (SUDAER  rept.  no. 
234)  (AFOSR-66-0005)  (AF  49(638)1276) 

AD  529579  Unclassified 

With  the  aid  of  a  set  of  orthonormal  functions  the 
critical  temperatures  are  calculated  for  thm-walled 
circular  cylindrical  shells  rapidly  heated  along  a 
narrow  axial  strip.  The  results  obtained  are  com* 
pared  with  experimental  data  of  an  earlier  investiga¬ 
tion.  (Contractor's  abstract) 
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Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

Calif. 

[SCME  NEW  RESULTS  FRC%(  RESEARCH  ON  THE 
BUCKLING  OF  CYUNDRICAL  SHELLS]  Quelques 
nouveaux  resultats  de  recherches  sur  le  flambage  des 
coques  cyllndrlques,  by  N.  J.  Hoff.  May  1965  [49|p. 
incl.  illus.  diagrs.  tables,  refs.  (SUDAER  rept..  no. 
240)  (AFOSR-66-OOe5)  (AF  49(638)1276)  AD  626925 

Unclassified 

Recent  results  for  cylindrical  shell  buckling  under  uni¬ 
formly  distributed  axial  compression  are  reviewed. 
Based  on  the  results  an  analysis  was  performed  of  a 
semi- infinite  shell  with  nonrigid  support.  In  addition, 
the  theory  of  large  displacements  is  discussed,  along 
with  the  significance  of  an  equilibrium  state  with  large 
displacements  A  bibliography  of  recent  publications 
on  shell  theory  is  included. 
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THE  MECHANISM  OF  DISCHARGE  PATTERN  FORMA¬ 
TION  IN  CRAYFISH  INTERNEURONS,  by  K.  Takeda 
and  D.  Kennedy.  [1965]  [19]p,  incl.  diagrs.  refs. 
(AFOSR-66-1131)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-62-147 
and  Public  Health  Service)  AD  640183  Unclassified 

Also  published  in  Jour.  Gen.  Physiol. ,  v.  48;  435- 


Excltatory  and  inhibitory  processes  which  result  in 
the  generation  of  output  impulses  were  analyzed  in 
single  crayfish  interneurons  by  using  intracellular  re¬ 
cording  and  membrane  polarizing  technique.  Indivi¬ 
dual  spikes  which  are  initiated  orthodromlcally  in  axon 
branches  summate  temporally  and  spatially  to  generate 
a  main  axon  spike;  temporally  diopersed  branch  spikes 
often  pace  repetitive  discharge  of  the  main  axon. 
Hyperpolarizing  IPSP's  sometimes  suppress  anonal 
discharge  to  most  of  these  inputs,  but  in  other  cases 


may  interact  selectively  with  some  of  them.  The  IPSP's 
reverse  their  polarity  at  a  hyperpolarized  level  of 
membrane  potential;  they  sometimes  exhibit  2  discrete 
time  courses  indicating  2  different  input  source.  Out¬ 
ward  direct  c  urrent  at  the  main  axon  near  branchea 
causes  repetitive  discharges  which  may  last,  with 
optimal  current  intensities,  for  1  to  15  sec.  The  re¬ 
lation  of  discharge  frequency  to  current  intensity  is 
linear  for  an  early  spike  interval,  but  above  100  to 
200  impulses  'sec  it  begins  to  show  saturation.  In  one 
unit  the  current-  frequency  curve  exhibited  two  Imear 
portions,  suggesting  the  presence  of  2  ^ike-generating 
sites  in  the  axon.  Current  threshold  measurements, 
using  test  stimuli  of  different  durations,  showed  that 
both  accommodation  and  "early"  or  "residual"  refrac¬ 
toriness  contribute  to  the  determination  of  discliarge 
rate  at  different  frequencies.  (Contractor's  abstract) 
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Stanford  U.  Dept,  of  Biological  Sciences,  Calif.. 

FUNCTIONAL  ROLE  OF  MUSCLE  RECEPTOR  ORGANS 
IN  CRAYFISH,  by  H.  L.  Fields  and  D.  Kennedy. 

[1965]  [6]p.  incl.  illus.  diagrs.  refs.  (AF06R-66-1132) 
(Sponsored  jomtly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR-63-334,  Epilepsy  Foundation, 
and  Public  Health  Service)  AD  641487  Unclassified 

Aiso  published  m  Nature,  v.  206:  1232-1237,  June  19, 

1555: - 

The  abdominal  stretch  receptors  of  decapod  crustaceans 
have  been  extensively  aiialyzed  as  to  mechanisms  of 
transduction  and  of  excitatory  and  inhibitory  control. 
Despite  the  thoroughness  with  which  this  organ  has 
been  examined  as  a  receptor,  little  is  known  of  its 
reflex  function  or  of  its  central  connections.  Two 
types  of  experiments  have  been  performed  to  elucidate 
the  function  of  this  proprioceptor  m  the  reflex  control 
of  abdominal  muscles  in  the  crayfish.  The  first 
approach  was  to  determme  the  mnervatlon  pattern  of 
the  extensor  musculature.  Glass  microelectrodes 
were  used  to  record  junctional  events  in  muscle  fibers 
while  the  nerve  trunk  to  the  extensors  was  electrically 
stimulated  with  brief  pulses  of  graded  intensity.  A 
more  directly  functional  approach  involved  analysis  of 
the  central  effects  of  stretch  receptor  output  with  all 
neural  connections  intact.  In  these  experiments,  re¬ 
ceptor  discharge  was  monitored  with  a  fine  platinum 
wire  hooked  under  the  dorsal  nerve.  Motoneurone 
discharge  was  simultaneously  followed  by  monitoring 
Junctional  potentials  in  other  extensor  muscle  fibers 
with  an  intracellular  microelcctrode. 
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Stanford  U.  Dept.,  of  Biological  Sciences,  Calif., 

REFLEX  CONTRCSL  OF  ABDOMINAL  FLEXOR 
MUSCLE  IN  THE  CRAYFISH.  H.  THE  TONIC  SYSTEM, 
by  D.  Kennedy  and  K.  Takeda.  [1965]  [18]p.  incl. 
diagrs.  tables,  refs.  (AFOSR-66-1133)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-63-334  and  Public  Health  Service) 

AD  641488  Unc  assifled 
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Also  published  m  Jour.  Eimer,  Biol. 

im: - 


V.  43:  229-246, 


The  flexor  musculature  ol  the  crayfish  abdomen  is 
divided  into  2  systems;  a  set  of  tonic  superficial 
muscles,  and  a  complex  series  of  massive  flexor 
muscles  that  produce  pwerful  twitches  but  never  ex¬ 
hibit  tonic  contractions.  The  nuscle  types  are  histo¬ 
logically  differentiated,  and  also  separately  inervated: 
the  main  flexors  receive  10  large  motor  axons,  and 
the  slow  superficial  muscles  six  smaller  ones.  Im¬ 
pulses  in  the  mhibitor  axon,  even  at  the  optimal  mter- 
val,  reduce  the  amplitude  of  excitatory  post-functional 
potentials  by  only  a  small  amount;  their  effect  m  shorten- 
mg  duration  is  more  notable.  It  is  postulated  that  the 
peripheral  inhibitor  functions  to  cut  short  excitatory 
depolarizations  and  hence  to  terminate  lingering  tension 
that  might  oppose  subsequent  reflex  actions. 

(Contractor's  abstract) 
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REFLEX  CONTROL  OF  ABDOMINAL  FLEXOR  MUS¬ 
CLES  IN  THE  CRAYFISH.  1.  THE  TWITCH  SYS!  EM, 
by  0.  Kennedy  and  K.  Takeda.  [1965]  [18]p.  incl.  illus. 
dugrs.  refs.  (AFOSR-6C-2370)  (Sponsored  )omtly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
AFOSR-63-334  and  Public  Health  Service)  AD  646557 

Unclassified 

The  flexor  musculature  of  the  crayfish  abdomen  is 
divided  into  2  systems:  a  set  of  tonic  superficial  mus¬ 
cles,  and  a  complex  series  of  massive  flexor  muscles 
that  produce  powerful  twitches  but  never  exhibit  tonic 
contractions.  The  muscle  types  are  histologically 
differentiated,  and  also  separately  innervated;  the 
mabi  flexors  receive  ten  large  motor  axons,  and  the 
slow  superficial  muscles  six  small  ones.  Fibres  of 
the  mam  flexor  muscles  studied  are  almost  all  triply 
Innervated;  each  receives  endings  from  (a)  the  "motor 
giant  axon,  (b)  one  of  several  specific  nongiant  motor 
axors,  and  (c)  a  common  inhibitor.  Excitatory  junc¬ 
tional  potentials  due  to  motor  giant  and  non-giant  anons 
are  similar  and  large;  each  may  trigger  secondary, 
active  "spikes",  thus  often  producing  post- junctional 
responses  of  100  m  V.  or  more.  Activity  In  the  central 
giant  fibres  drives  both  motor  axons.  The  response  to 
both  when  the  motor  giant  system  is  fully  rested,  is 
slightly  larger  than  that  to  either  alone;  when  activated 
by  stimulation  of  the  central  giant  fibre  the  junctional 
potentials  are  evoked  asynchronously  due  to  differences 
in  central  reflex  time,  and  double  spiking  in  the  muscle 
fibres  sometimes  results.  (Contractor's  abstract 
modified) 
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Stanford  U.  Dept,  of  Chemistry,  CalL. 

INDUCTIVE  EFFECTS  ON  THE  POSITION  OF  A  RING- 
CHAIN  EQUILIBRIUM,  by  R.  H.  Eastman  and  K. 
Tamaribuchi.  [1965]  [3]p.  Incl.  dlagrs.  table,  (AFOSR- 
65-1635)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)1272  and 


National  Science  Foundation)  AD  624006  Unclassified 


Also  publitJied  in  Jour.  Org. 

1673,  Hay  1965, 


Chem. ,  V.  30;  1671- 


A  Hammett  study  is  made  of  the  succinic  acid-succinic 
anhydride  equilibrium  in  order  to  quantitatively  evalu¬ 
ate  the  relative  importance  at  bulk  versus  electronic 
influences  in  ring-chabi  equilibria.  la  the  compounds 
studied,  only  an  Inductive  effect  is  possible.  Results 
show  that  the  effect  of  the  substituents  cannot  be  purely 
electronically  inductive  and  that  electron-injectii^ 
grmqis  favor  the  anhydride  form.  The  data  suggest 
focusing  attention  on  effects  of  electron  donation  on 
the  stability  of  the  anhydride  form,  assuming  that  the 
siibstituert  has  little  effect  on  that  of  the  diacid. 


2675 

Stanford  U.  [Dept,  of  Chemistry]  Calif. 

FACTORS  INVOLVED  IN  THE  STABIUTY  OF 
CYCLQPROPANES.  Final  technical  rept.  Oct.  1, 
1961-Sept.  15,  1965,  13p.  incl.  diagrs.  (AF03R-65- 
1793)  (AF  49(638)1272)  AD  625080  UnclassUied 

Brief  summaries  are  presented  of  research  accom¬ 
plishments  on  the  following  tcfiics:  (1)  thermally- 
induced  valence  bond  isomerization  in  the  bicyclo(3, 1. 
0]-hexene  system;  (2)  the  steric  relationship  between 
the  cyclopropane  ring  and  the  benzene  ring  in  a  series 
of  phenylcyclopropaiies;  (3)  the  thermal  isomerization 
of  trans-2-thujene  and  the  stereochemistry  of  the  re¬ 
duction  of  dihydroumbellulone;  (4)  the  synthesis  of 
cyclic  ketones  which  undergo  facile  photodecarbonyla- 
tion  in  solution;  and  (b)  ring-chain,  anhydride-diacid 
equilibrium  which  is  found  mily  slightly  sensitive  to 
inductive  electronic  effects. 


2676 

Stanford  U.  Dept,  of  Genetics,  Palo  Alto,  Calif. 

OPTICAL  RESOLUTION  OF  D,  L  AMU!0  ACIDS  BY 
GAS  CHRCXdATOGRAPHY  AlTDiaASS  SPECTRCMHETRY, 
by  B.  Halpern,  J.  W.  Westley  and  others,  [1965]  [Sj). 
incl,  diagrs.  table,  refs,  (AF06R-65-2'j31)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-65-886,  National  Aeronautics  and  Space 
Adr  '  .'....ation,  and  National  Institutes  of  Health) 

AD  029625  Unclassified 

Also  published  in  Biochem.  and  Biophys.  Research 
Commuti, ,  V.  ZO:  710-714,  1965. 

Eiqieriments  were  conducted  on  DL-amino  acids  with 
the  L-form  labeled  with  two  2h  atoms.  They  were 
coupled  with  trifluorcacetylthiazoliciine-f-carboxylic 
acid  chloride  into  which,  in  posiLion  2,  %  can  be  intro¬ 
duced  by  radioactive  formaldehyde.  'The  sdution  wau 
injected  into  the  gas  chrome'ograph  and  the  emerging 
components  collected  for  introduction  into  the  mass 
spectrometer.  By  monitoring  the  ratios  of  fiactio.i 
a  (a  a  4  2)  at  m/e  184:186,  and  the  ratio  of  (b  ;  b  4  1) 
at  the  base  peak  M-156,  the  identity  of  the  optically 
active  amino  acids  could  be  determined.  By  improving 


.r 


-4 

'■fi 


>605 


AIR  FORCE  SCIENTIFIC  RESEARCH 


the  method  with  a  direct  coupling  of  the  mass  spectrora-  2S79 

eter  to  the  gas  chromatograph,  it  was  expected  to  in* 

crease  the  sensitivity  to  the  nanogram  range,  Stanford  U,  Dept,  of  Chemistry,  Calif. 
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Stanford  U.  Dq>t.  cf  Chemistry,  Calif. 

THE  ROLE  OF  DIPOLE  INTERACTIOMS  Of  DETER¬ 
MINING  POLYPEPTIDE  COfFIGURATIONS,  by  D.  A. 
Brant  and  P.  J.  Flnry.  [1965]  [2lp,  incl,  refs. 

(AFOSR  65-0876)  sponsored  jointly  by  Air  Forne 
Office  of  Scientific  Research  under  AF  49(638)1341 
and  National  Institutes  of  Health)  AD  619126 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  87; 
663-664,  Fob.  1965. 

A  characteristic  measure  of  the  ui^erturbed  dimensions 
of  the  random  polypeptide  chain  is  given  by  <  r2  >^'{i  1  < 

the  ratio  of  the  actual  mean  square  end-  to- end  distant, 
<r^>Q,  to  the  mean  square  end-to-end  distance  for 
the  randomflight  chain  of  virtual  bonds,  n^p^.  Experi¬ 
ments  were  conducted  to  determine  *^r2  ^  fur  3  poly¬ 
peptides:  poly- 6- benzyl -L-a^rate  in  m-cresol  atl00°, 
poiy-L-glutamic  acid  in  aqueous  0. 3  M  sodium  phos¬ 
phate  at  pH  7. 95  and  37“ ,  and  poly- L- lysine  hydro- 
bromide  in  aqueous  1, 0  M  sodium  bromide  at  pH  4.  54 
and  37“ .  A  characteristic  ratio  of  9  *  1  was  found  for 
all  3  polymers.  Prevlocsly  published  results  for 
poly-v-benzvi-L-glutamate  yields  value  in  the  same 
range.  The  vjqierimenUl  result  is  much  larger  than 
the  value  of  1. 93  calculated  assun-ing  free  rotation 
about  the  single  bonds  adjohiing  tiie  a -carbons.  Thus, 
the  same  value  of  <  r2  >jj  /Up  1^®  holds  within  e.xpen- 

mental  error  for  die  systems  studied,  marked  differ¬ 
ences  in  solvents  and  in  amino  acid  side  chains  notwith¬ 
standing.  Investigation  of  the  influence  of  dipolar  <'.(er- 
actions  on  peptide  configurations  is  ais?  reported. 


THE  CCafFIGURATK^  OF  VINYL  POLYMERS. 
experimental  results,  by  J.  E.  Mark  and  P.  J. 
Flory.  [1965]  [7)p.  incl.  diagrs.  tables,  refs, 
(AF06R-65-1215)  (AF  49(638)1341)  AD  621305 

Unclassified 


Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  87: 
pr.  5,  1965. 


poly(n-pentene-l)  deduced  from  mtrinsic  viscosities 
of  fractions  m  2-pentanoi  at  the  6-point  of  62. 4°  is 
9. 2  i  0. 5.  This  result,  thou^  larger  than  the 
characteristic  ratios  for  polyethylene,  polyisobutylene, 
arii  poly(cUmenthysiloxane),  is  less  than  would  be  ex¬ 
pected  on  the  basis  of  steric  mteractlons  within  the 
isotactic  cham  structure.  The  temperature  coefficients 
determinad  for  several  isotactic  and  atactic  vinyl 
polymers  from  stress-temperature  measurements  on 
cresslinked  networks  m  the  amorphous  state,  are 
found  to  be  positive  but  small.  The  temperature  co¬ 
efficient  for  isotactic  poly(n-pentene-l)  from  the 
temperature  dependence  of  its  intrinsic  viscosity  in 
o-hendecane  is  in  satisfactory  agreement  with  the 
stress-temperature  value.  The  significance  of  these 
results  is  discussed  in  rclaticii  to  those  for  other  vinyl 
polyWiCrs  and  also  with  reference  to  predictions  from 
analysis  of  the  chain  structure  and  the  interactions  of 
its  substituents.  (Contractor's  abstract) 
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Staraord  U.  Dept,  of  Chemistry,  Calif, 

STATISTICAL  THERMODYNAMICS  OF  UQUID  MIX¬ 
TURES,  by  P,  J.  Flory.  [1965]  [6]p.  mcl.  refs, 
(AF06R-65-1449)  (AF  49(038)1341)  AD  621398 

Unclassified 
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Stanford  U,  Dept,  <A  Chemistry,  Calif. 

THE  CONFIGURATION  OF  THE  POLYOXYE'niYLENE 
char;,  byj.  E.  Mark  and  P.  J,  Flcrj.  (19651  [9]p. 
incl.  diagrs.  tables,  refs.  (ArCI6R-6f-1214)  (AF  49 
(638)1341)  AD  621306  UncUssified 

Also  published  in  Jour.  Acier,  Giem,  Soc,,  v.  87: 
1415-1423,  Apr,  5,  ISf.. 

In  this  study,  eiperimental  stress-temperature  co¬ 
efficients  for  polyoxyethylene  networks  were  presented 
from  which  the  coefficient  d  ln<  r^  /dT  is  deduced. 

An  estimate  is  given  of  the  characteristic  ratio  <  r^ 
nl^  based  on  the  intrinsic  viscosity-molecular  wei^dit 
studies  of  Bailey  and  co-workers.  A  theoretical  treat¬ 
ment  of  the  polyoxyethylene  chain  is  also  given  in  terms 
of  the  rotational  Isomeric  state  scheme  successfully 
applied  to  other  polymers. 


.\'.so  published  in  Jour.  Amer,  Chem. ,  Soc. ,  v.  87; 
T533^rB35niIiy"5,  1965. 

Liquid  mixtures  of  nonpolar  molecules  are  treated  on 
the  basis  of  a  simple  partition  function  affording  an 
approximate,  but  satisfactory,  representation  of  liquid 
state  properties.  Parameters  characterizing  the  pure 
components,  i.  e. ,  the  density,  thermal  i  'i>ansion  co¬ 
efficient,  and  thermal  pressure  coeffic  "iii,  are  thus 
brought  to  bear  on  the  analysis  of  properties  of  mix¬ 
tures.  Theoretical  expressions  for  the  equations  oi 
state  contributions  to  the  free  energy,  enthalpy, 
entropy,  chemical  potential,  and  excess  volume  are 
derived.  The  tlieoretical  entropy  of  mixing  in  excess 
of  the  combinatorial  or  ideal  entropy  depends  on  the 
reduced  volumes  of  the  2  components  and  of  the  mix¬ 
tures;  it  does  not  vanish,  in  gen''ral,  when  the  excess 
volume  is  reduced  to  zero,  contrary  to  a  tenet  of  reg¬ 
ular  solution  theory.  The  treatment  is  applicable  to 
mixtures  of  molecules  differing  in  size. 
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THE  THERKODYNAMIC  PROPERTIES  OF  .MIXTURES 
OF  SMALL,  NCWPCLAR  MOLECULES,  by  A..  Abe  and 
P.  J.  Flory.  [196S]  {9k>.  incl.  Ubles,  refs.  (AFOSR- 
65- 1 450)  (AF  49(638)1 341 )  AO  622625  UncUssif led 


dilution  is  rendered  extremely  unlikely  by  the  results 
presented.  The  side  chains  of  the  undiluted  polypep¬ 
tide  evidently  are  disordered. 
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Also  published  in  Jour.  Amer.,  Chem.  Soc. ,  v.  87: 
1836-1846,  May  5,  1965. 


The  excess  enthalpies,  volumes,  and  entropies  of  23 
equimolar  binary  liquid  mixtures  for  which  necessary 
data  are  available  in  the  literature  are  interpreted 
according  to  the  relationships  presented  in  P.  J.  Flory, 
Jour.  Amer.  Chem.  Soc.,  v.  87;  1833,  1965.  Most 
of  the  mixtures  rrmprise  pairs  of  small  globular  mole¬ 
cules  from  the  group  c-CgHjy  CgHg,  ClCHj)^,  CCl^, 

SiCl.,  TiCl and  SnCl.  or  from  the  condensed  gases 

’4  4 


CH^,  Ar,  O  ,  and  Nj.  Also  included  are  mixtures  of 
CgHg  and  of  ^  with  n-hexane  and  n-heptane. 


the  benzene-diphenyl  system,  and  2  hydrocarbon- 
fluorocarbon  mixtures.  Previously  unaccounted  equa¬ 
tion  of  state  terms,  which  depend  on  properties  of  the 
pure  components,  make  important  contributions  to 
each  of  the  excess  quantities.  Through  use  of  pair  in¬ 
teraction  parameters  chosen  to  achieve  agreement  with 
the  observed  excess  entlialpies,  excess  volumes  are 
calculated  which  agree  in  nearly  all  cases  with  those 
observed  within  limits  set  by  experimental  errors. 
Although  excess  entropies  calculated  on  the  same  basis 
tend  to  be  somewhat  lower  than  those  observed,  the 
agreement  is  favorable  for  most  systems. 


SECOfD  AND  FOURTH  MOMENTS  OF  CHAIN  MOLE¬ 
CULES.  byP.  J.  Flory  and  a  L.  Jernigan.  (1965] 

{11 K  incl.  diagr.  refs.  (AF06R-65-16v2)  (AF  49(638) 
1 341 )  AD  624273  UncUssif  led 

Also  publislied  in  Jour.  Chem.  Phys. ,  v.  42; 
3569-3515;  “flay  15,  1965, 

Exact  methods  are  developed  for  calcuUting  second 

and  fourth  moments  ■  M^  >  and  <  M^  >  of  chain 

molecules,  where  M  -  £,m  and  m  is  a  vector 
1  =  I  1  i 

associated  with  Bond  i  but  not  necessarily  rolinear 
with  it.  The  rotational  isomeric- state  approximation 
is  adopted  to  represent  the  effects  of  hindrance  Pm- 
tentlals  affecting  bond  rotations.  No  other  aiqiroxima- 
tions  are  invok^  in  deriving  the  statistical-mechanical 
averages  denoted  by  <  >,  Account  is  taken  of  neighbor 
correlations,  and  the  treatment  is  applicable  alike  to 
finite  and  infinite  chams.  Illustrative  calculations  of 

<  r^  >  /nl^  and  of  <  r^  >/n^l^,  where  r  Is  the  end-to- 
end  I  h  of  the  chain,  1  the  bond  length,  and  n  the 
numb  if  braids,  a-e  presented  for  normal  alkane 
homo  H-(CH  )  -E,  throughout  the  range  of  n  from 
2  n 

1  <  n  ,  The  methods  are  applicable  also  to  chains 
having  any  variety  d  bonds  in  linear  succession. 
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THERMODYNAMIC  PROPERTIES  OF  SOLUTIONS  OF 
HELICAL  POLYPEPTIDES,  by  P.  J.  Flory  and  W.  J. 
Leonard,  Jr.  [1965]  [7lp.  incl.  dngrs.  table,  refs. 
(AFOSR-65-1641)  (AF  49(638)134'  AD  624274 

Unclassified 

A'.so  published  in  Jour.  Amer.  Chem,  Soc.,  v.,  87;- 


Partial  pressures  of  mixtures  of  pyridine  and  of  1, 2- 
dichloroethane  vlth  poly-y-benzyl-L-glutamate  have 
been  determined  at  25”  (or  volume  fractions  of  solvent 
from  lOj  -  0  to  ca  0. 4.  Similar  eiqieriments  have  been 
carried  out  on  mixtures  of  chloroform  with  poly- 8- 
benzyl-L-a  arate.  In  all  cases  the  solvent  activities 
increase  gradually  and  smoothly  with  solvent  concentra¬ 
tions;  they  are  insensitive  to  the  n'.oleoular  weight  of  the 
polymer.  The  Henry's  law  slope  at  <Pj  -  0  Is  very  much 

less  than  would  be  required  by  Ideal  solution  tlieory, 
which  should  apply  to  a  system  of  impenetrable  rod- 
Iikc  particles  at  high  concentration.  The  observed  be- 
."lavior  is  readily  explicable  in  terms  of  solvent  mixing 
with  side  chains  of  o-helical  solute  particles.  The 
solvent  activities  arc  devoid  of  evidence  of  phase  transi¬ 
tions.  The  occurrence  of  conformational  changes  with 
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THE  CONFIGURATION  OF  RANDOM  POLYPEPTIDE 
CHAINS.  I,  EXPERIMENTAL  RESULTS,  by  D.  A. 
Brant  and  P.  J.  Flory.  [1965]  [4jp.  Ircl.  diagrs. 
tables,  refs.  (AF08R-65-2376)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49( 
(638)1341  and  National  Institutes  of  HealUi) 

AD  629282  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc, .  v.  87; 

Tilly  5,  1965. 

9  2 

A  dimensionless  characteristic  ratio  (r*)(j/nplp 

of  the  measured  mean  square  unperturbed  end-to-end 
distance  (r*)^  to  the  number  iip  of  planar,  trans  peptide 

units  multiplied  by  the  square  ol  the  length  Ip  bctwerai 
successive  a  -  carbons  has  been  evaluated  for  4  poly¬ 
peptides.  Measurements  reported  on  poly-6-,  benzyl - 
L-asparate  m  m-cresol  at  100”,  on  poly-L-glutamic 
acid  in  aqueous  0. 3  M  sodium  phosphate  at  pK  7. 85 
and  37”,  and  on  poly- L- lysine  in  aqueous  1. 0  M  sodium 
bromide  at  pH  4.  54  and  37°  yielded  values  of  the 
characteristic  ratio  of  9.6,  8.8,  and  8. 6,  respectively. 
From  the  data  of  Doty,  Bradbury,  and  Holtzer  for 
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paly*  V  -bencyl-L-^liiUmate  In  dicUoroacetic  acid  at 
25,  (J.  Am.  Chem.  Soc.  78:947,  (1956),  a  value  at 
8. 8  was  calculated.  No  dependence  of  the  unperturbed 
dimensions  tfion  the  solvents  or  amino  acid  side  chains 
rq>resented  is  discernible  within  the  estimated  experl- 
mental  uncertainty  ol  10%.  (Contractor's  abstract) 
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THE  CONFIGURATK»I  OF  RANDOM  POLYPEPTIDE 
CHAINS,  n.  THEORY,  by  D.  A.  Brant  and  P.  J. 

Flory.  [1965]  [10^.  irtcl.  diagrs.  tables,  refs,  (AF06R- 
65-2397)  ^>msared  )ointly  by  Au*  Force  Office  of 
Scientific  Research  under  AF  49(638)1341  and  National 
Institutes  of  Health)  AO  628283  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  £7; 
sm  -3m,  July  5,  1965. 

The  ej^erimentally  measured  dimensions  of  poly¬ 
peptide  chains  in  the  unperturbed,  random  coll  form 
were  successfully  correlated  with  the  chain  structure 
using  the  rotational  isomeric  state  model  and  statistical 
mechanical  methods  aiqilicable  to  linear  systems  of 
mteracting  subunits.  Tlie  poly-peptide  chain  with  all 
its  amide  groins  in  the  transformation  may  be  treated 
as  a  sequence  of  virtual  bends  of  fixed  Icn^h  connecting 
successive  a  •  carbons;  the  mutual  orientation  of  a  pair 
of  adjoining  virtuil  bonds  is  deiermmed  by  the  angles 
ol  rotation  about  the  single  bonds  at  the  intervening  a- 
carbon  atom.  Contributions  to  the  configuration  energy 
from  bond  rotation  (torsional)  potentials  and  interactions 
between  nonbonded  atoms  and  groups  have  been  assessed 
and  subsequently  evaluated  using  approximate  analytical 
expressions.  From  the  chain  geometry  and  the  charac¬ 
ter  of  these  interactions,  it  is  shown  that  the  mutual 
orienlaiion  of  a  given  pair  of  adjoining  virtual  bonds  is 
sensibly  independent  of  the  orientations  of  all  other 
virtual  bonds  m  the  chain.  Electrostatic  interactions 
between  amide  groups,  heretofore  ignored,  markedly 
affect  the  configuration.  Satisfactory  agreement  be¬ 
tween  theoretical  calculations  and  experimental  results 
is  achieved  only  by  taking  account  of  these  dipolar  inter¬ 
actions,  in  addition  to  the  relevant  torsional  and  van 
der  Wmls  energies.  Thu  dependence  of  the  polypeptide 
unperturbed  dimensions  on  chain  length  was  also  investi¬ 
gated,  (Contractor'.',  abstract) 
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DIPOLE  MOMENTS  IN  RELATION  TO  CONFIGURATION 
OF  n-ALKAN£  CHAINS  BEARING  o ,  -  .-HPOLAR  SUB- 
STITUSHTb  by  W,  J.  Leonard,  Jr. ,  R.  L.  Jcrni»r-n, 
and  P,  ,1.  fiory.  fS9C5][6|p.  incl.  diagrs,  libUo,  refs. 
(AFCSR-65-2768)  (AF  49(336)1341)  AD  627956 

Unclassified 

Presented  at  meettnp  of  the  Phys.  Chem.  Div.  of  the 
Amer.  Ciiem.  .Soc,,  Detroit,  Mich.,  Apr.  5,  1965. 

Also  published  in  Jour',  Chem.  Phys.,  v,  43;  2256-2261, 

TSenTTTm: — 


The  dipole  moments  of  or,  ui-dibromo-n-alkanes  Br- 
(CH2)^j-Br  hav^  oecn  treated  by  exact  methods  ap- 

plic^le  to  a  linear  sequence  of  bonds  each  constrained 
to  choice  among  several  discrete  rotational  states, 
due  account  being  taken  of  neighbor  dependence  in 
assignment  of  statistical  weights  to  the  various  configu¬ 
rations.  Computations  have  been  carried  out  on  the 
basis  of  threefold  notentials  with  one  trans  and  two 
gauche  states  (±120' )  for  each  bond.  Successive 
^uche  states  of  opposite.sign  are  ewluded  oy  steric 
overlaps.  An  energy  of  500  mol"*  has  been  assigned 
to  gauene  relative  to  trans,  in  keeping  with  spectrosco¬ 
pic  evidence  for  n~alkanes  and  the  scheme  successfully 
applied  to  the  mean-square  dimensions  of  polymethylene 
chains.  Nonbonded  mteractions  in  which  a  Br  atom  is 
involved  have  been  assigned  statistical  weights  con¬ 
sistent  with  van  der  Waals  radii  and  with  evidence 
from  Raman  and  infrared  studies  on  n-alkyl  bromides. 
The  mean- square  dipole  moments  averaged  over  all 
configurations  are  appreciably  affected  by  the  dipole- 
dipole  interaction  energy  for  n  -  1  <  6,  but  not  for 
longer  chams.  Calculated  values  are  in  good  accord 
with  experimental  results  for  n  -  1-3  to  10,  inclusive. 
The  applicability  of  the  rotational- isomeric  .state- 
approximation  to  chains  of  comparatively  short  length 
is  thus  demonstrated.  (Contractor's  abstract) 
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STEREOREGULARITY  AND  UNPERTURBED  DIMEN¬ 
SIONS  OF  ISOTACTIC  POLY-a-OLEFlNS,  by  P.  J. 
Flory,  J.  E.  Mark,  and  A.  Abe.  [1965]  [4jp.  incl, 
diagrs.  (AFO6R-66-0316)  (AF  49(638)1341) 

AO  629281  Unclassified 

Also  published  in  Polymer  Ltrs. ,  v.  3;  973-976,  1965. 

The  occurrence  of  some  of  the  units  of  the  ch.iin  in 
non- isotactic  structural  arrangements  offers  the  only 
plausible  explanation  for  the  striking  discordance 
between  theory  and  experiments  on  allegedly  sterfo- 
regular  vinyl  polymers  having  the  hydrocarbon  su.i- 
stituents  R  =  CH„  C„H,,,  n-C,H,,  and  C.H  .  The 

atypical  structures  probably  are  syndiotactic  units;  A 
further  possibility  is  occurrence  of  an  occasional  head- 
to-head  pair  of  units.  Typical  isotactic  vinyl  polymers 
appear  to  possess  a  small  fraction  of  atactic  units,  and 
these  are  regarded  as  responsible  for  depressing  the 
dimensions  of  the  random  coil,  The  facts  that  various 
isotactic  polymers  including  polypropylene,  poly-n- 
butene-1,  and  poly-n-pentene-1  are  highly  crystalline 
and  spherulitic,  and  that  they  exhibit  fairly  sharp 
melting  points,  show  unequivocally  that  their  crystalline 
domains  greatly  exceed  the  average  length  (ca.  10-15 
monomer  units)  of  an  isotactic  sequence.  The  synd¬ 
iotactic  units,  and/' or  other  stereo- irregular  units, 
must  therefore  be  Incorporated  la  crystallites. 
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refs.  (AF06R-65-2356)  (%>onsored  jaintly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1517, 

Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
Nonr-  22583)  AD  629369  Unclassified 

Presented  at  Nat  T.  Electronics  Conf. ,  Chicago,  m, 

Oct.  25-27,  1965. 


Also  published  in  Proc. 
V.  21: ’650-655,  1 965. 


NatT.  Electronics  Cord, 


The  use  of  the  Karhunen-Loeve  method  provides  an 
elegant  solution  for  the  problems  of  ihe  detection  of 
known  signals  in  colored  Gaussian  noise.  Nevertheless 
it  introduces  certain  complications  because  the  expan¬ 
sion  is  an  infinite- series  expansion;  questions  of  con¬ 
vergence  and  mterchange  of  order  of  integration.  The 
resolution  of  these  problems  is  difficult  and  has  led 
(when  the  K-L  ciqiansion  is  used)  to  the  introduction  ot 
subsidiary  conditions  whose  physicr  meaning  is  often 
unclear.  A  method  of  reducing  th<'  .'etection  problem 
to  a  finite-dimensional  form  is  presented  where  many 
of  the  difficulties  with  the  infinite- series  K-L  eiqian- 
sion  do  not  arise.  The  resulting  simplicity  provides 
more  physical  insights  into  the  earlier  results.  It  has 
also  suggested  some  new  results. 
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AN  OPERATING  SYSTEM  FOR  THE  UNC  COMPUTER, 
by  R.  K.  Moore.  Nov.  1,  1965,  157p,  (Technical  rept, 
no.  IRL-1038;  (AFOSR-66-0325)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49 
(638)1599,  National  A''ronautirs  and  Space  Administration 
and  National  Institutes  of  Health)  AO  628780 

Unclassified 

This  report  describes  an  extensive  software  system  for 
the  LINC  computer.  The  system  includes  a  symbolic 
program  assembler,  an  Algol-58  compiler  (which  runs 
on  an  IBM  7090),  a  data-filing  system,  and  various  dis¬ 
playing  and  typing  programs,  including  a  general  text 
editor.  Utilization  of  all  system  fca.ures  is  described, 
with  the  aid  of  many  examples,  ano  annotated  program 
listings  of  the  system  are  included.  The  system  is  of 
interest  both  as  an  example  of  UNC  utilization  and  as 
a  study  in  the  programming  of  small  computers  with  aid 
of  large  computers. 
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BIOLOGICAL  APPLICATIONS  OF  MASS  SPECTRCW- 
ETRY,  by  J.  Lederberg.  Final  rept.  Mar.  1-June  30, 
1965.  Aug.  1,  1965  [13jp.  incl.  diagrs.  table,  refs. 
(Technical  rept.  no.  IRL  1030)  (AFOSR-65-1632) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF'  AFOSR-65-S86,  National 
Aeronautics  and  Space  Administration,  n.iu  National 
Institutes  of  Health)  AO  624074  Unclassified 


A  review  is  presented  of  an  bivestigation  on  the  appli¬ 
cations  of  the  mass  qiectrometer  to  biological  research. 
The  mass  ^ectra  of  the  amino  acids  is  examined  as 
well  as  Uie  spontaneous  cycllzation  of  oligopeptides, 
the  optical  activity  of  amino  acids,  logarithmic  record¬ 
ing  cd  tlie  mass  qiectral  data,  computer  methods  and 
other  techniques  of  analysis,  and  the  heavy  particle 
bombardment  of  biochemical  materials.  Included  Is  an 
article  on  the  optical  resolution  of  D,  L  amino  acids  by 
gas  chromatography  and  mass  spectrometry.  The  use 
of  mass  spectrometry  is  shown  for  the  radio  detection 
of  Band  L  input  reagents,  as  well  as  to  identify  the 
optically  active  qiecies. 
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DISLOCATION  REACTIONS  IN  SIUCON  WEB- 
DENDRITE  CRYSTALS,  by  S.  O'Hara  and  G.  H. 
Scliwuttke.  [1965]  [5^1.  incl.  Ulus,  diagr,  refs. 
(AF06R-66-0235)  (In  cooperation  with  Westinghouse 
Electric  Corp. ,  Pittsburgh,  Pa.  under  AF  49(638) 

1029)  (AF  AF06R-65-731)  AD  629840  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v,  36;  2475- 
2476,  Adg.  rSBF. 

The  origin  and  reactions  of  dislocations  in  sUlcon  web- 
dendrite  crystals  are  discussed.  In  particular,  x-ray 
topographs  are  compared  with  etching  results.  Dis¬ 
locations  having  [211]  axes  or  <  110  >type  axes  have 
been  characterized.  In  the  former  case,  normal  edge 
and  20°  dislocations  are  seen;  however,  an  apparently 
new  dislocation  with  a  [211]  axis  and  [101]  type  or 
[110]  type  of  Burgers  vector  has  also  been  (^served. 
Dislocations  haveing  a  [11 0]  axis  and  [110]  Burgers 
vector  have  been  identified  and  associated  with  the 
Cottrell- Lomer  reaction.  The  presence  of  multiple 
twin  planes  parallel  to  the  growth  direction  of  the  web, 
accompanied  by  regions  of  very  high  dislocation  density 
near  the  dendrites,  increases  the  probability  of  certain 
dislocation  reactions. 
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DISLOCATIONS  IN  SIUCON  WEB  AS  SEEN  IN  LARGE- 
AREA  X-RAY  TOPOGRAPHS  (Abstract),  by  G.  H. 
Schwuttke  and  S.  O’Hara.  [1965]  [Ijp.  [AF  AF08R-65- 
731]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Kansas  City,  Mo.,  Nov.  24-27,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc,,  Se.'ies  II, 

vnTjr  jiu;"M8r.,  24,  1955. 

The  crystal  perfection  of  silicon  web  is  discussed. 
Dislocation  sources,  dislocations,  and  dislocation 
reactions  in  such  crystals  are  described.  Dislocations 
with  [211]  axis  are  shown  to  have  90°  or  30°  Burgers 
vectors;  dislocations  with  [110]  axis  and  [101]  Burgers 
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vector  are  ansociated  with  the  Lomer-Cottrell  reaction. 
Also,  a  new  dislocation  with  (211]  axis  and  Burgers- 
vectw  direction  in  [101]  or  [110]  is  identified.  Finally, 
the  unique  role  played  multiple  twin  planes  present 
along  the  length  of  the  web  in  increasing  certain  dis¬ 
location  reactions  is  pointed  out. 


2693 

Stanford  U.  Dept,  of  Mechanical  Engineering,  C&lif. 

MRECT  ENERGY  CCMVERSICW  .SYSTEMS,  by  R,  H. 
Eustis.  Fiial  teclmical  rcpt,  Nov.  1,  1961-Sept.  30, 
1965,  Oct.  29,  1965,  19p.  incl.  refs.  (AFO6R-65-2013) 
(AF  49(638)1123)  AO  627658  UnclassUieu 

A  brief  summarv  is  presented  of  the  research  con¬ 
ducted.  Details  of  the  work  are  reported  in  earlier 
reports.  The  scope  of  this  program  has  included 
magnetogasdynamlc,  electrochemical,  and  thermo¬ 
electric  studies.  In  addition  to  a  aiufimary  of  the  re¬ 
search  werk,  22  technical  papers  and  10  theses,  gene¬ 
rating  from  this  work,  are  listed.  (Ccmtractor's 
abstract,  modified) 


2694 

Stanford  U.  Dept,  of  Mechanical  Engineering,  Calif. 

DIRECT  ENERGY  CONVERSION  SYSTEMS.  PART  I. 
ELECTRICAL  CONDUCTIVITY  OF  PARTIALLY 
IONIZED  GASES,  by  S.  Schweitzer  and  M.  Mitchner, 
Quarterly  technical  rept.  Mar.  1-May  31,  1965,  Sept, 
30,  1965,  S2p,  incL  diagrs.  tables,  refs.  (Rept.  i.o. 
SU-IPR-18)  vAFOSR-66-0225)  (AF  49(838)1123) 

AO  628528  Unclassified 

A  simplification  of  tlie  Chapman- Enskog  method  for 
the  calculation  of  the  electrical  conductivity  of  a  multi- 
component  partially  ionized  gas  in  a  magnetic  field 
is  presented.  The  calculation  requires  the  inversion 
of  a  matrix  which  is  of  the  order  of  the  approximation, 
and  is  independent  of  the  number  of  species.  The  third 
approximation  to  the  electrical  conductivity  is  examined 
for  an  electron- ion-neutrai  plasma  and  the  results  are 
compared  with  those  obtained  from  the  mixture  rules  of 
Lin,  Resler,  and  Kantrowitz,  and  of  Frost,  It  is  shown 
that  within  the  uncertainties  in  the  experimental 
electron-neutral  cross-section  values,  Frost's  formula 
offers  a  satisfactory  method  of  calculation  for  most 
engineering  applications,  (Contractor's  abstract) 


2695 

Stanford  U.  Dept,  of  Mechanical  Engineering,  Calif. 

DIRECT  ENERGY  CONVERSION  SYSTEMS.  PART  U. 
ELECTROCATALYTIC  ACTIVITY  CF  HYDRAZINE  IN 
FUEL  CELL  APPLICATIONS,  by  P.  D.  Slonehart. 
Quarterly  technical  rept.  Sept.  30,  1965  [63  |p.  incl. 
Ulus,  diagrs.  tables,  refs.  (AFOSR-66-0226)  (AF 
49(638)1123)  .40  628529  Unclassified 

The  electrode  reactions  oi  hydrazine  in  acid  and  basic 
solutions  on  smooth  and  platinised  platinum  have  been 


examined.  From  analysis  of  the  rest  potentials  and 
concentration  relationships  a  rapid  one  electron  ex¬ 
change  with  a  stable  surface  species  has  been  postu¬ 
lated.  The  mechanism  of  oxidation  occurs  via  a 
sequential  system  whereby  hydraziniiun  radicals  are 
the  products  of  the  initial  oxidation.  The  electrode 
reactions  of  carbon  monoxide  m  acid  solutions  on 
smooth  platmum  electrodes  have  also  been  examined. 
The  carbon  monoxide  is  strongly  bound  to  the  metal 
surface  and  probably  exists  as  a  compound.  Suppres¬ 
sion  of  the  reversible  hydrogen  reaction  was  observed 
in  Uie  presence  of  CO.  Removal  of  the  carbon  mon¬ 
oxide  him  was  performed  as  soon  as  oxide  formation 
occurred  indicating  that  the  carbon  monoxide  is 
essentially  electro- inactive  and  that  the  reaction  is 
purely  chemical  with  the  metal  oxide  to  form  carbon 
dioxide.  Electrochemical  regeneration  of  the  metal 
oxide  forms  the  regenerative  cycle.  MO  +  CO  -  M  +  COg 
M  4  HjO  -  MO  4  211^  4  2e*,,  The  oxidation  of  metha.iul 
in  ?cid  does  not  proceed  via  carbon  monoxide  as  an 
intermediate.  (Contractor's  abstract) 
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Stanford  U,  Dept,  of  Mec.bamcal  Engineering,  Calif, 

USE  OF  HYDROGEN  BUBBLES  FOR  QUANTITATIVE 
DETERMINATION  OF  TIME  DEPENDENT  VELOCITY 
FIELDS  IN  LOW  SPEED  WATER  FLOWS,  by  F.  A. 
Schraub.  S.  J.  Kline  and  others,  Feb.  1964,  55p. 

(Rept.  no.  MD-10)  (AFOSR-64-127e)  (AF  49(636)1278) 
AD  602  795  Unclassified 

Presented  at  Winter  Annual  Meeting  of  the  Amer,  Soc. 
<rf  Mechanical  Engineers,  Nov.,  29-Dec.  3,  1964, 

New  York. 

Also  published  in  Jour,,  Basic  Engineering,  v.  67;  429- 
June  1965. 

Improved  flow  visualization  methods  based  on  the 
hydrogen  bubble  technique  are  described.  Use  of 
"combined- streak  markers"  allows  quantitative  meas¬ 
urement  of  the  instantaneous  velocity  field  in  a  plane 
as  a  function  of  time  m  low  speed  water  flows.  Adapta¬ 
tion  to  a  great  variety  of  situations  using  different 
probe  techniques  is  possible.  Disturbance  to  the  flow 
IS  very  small.  Adequate  accuracy  is  obtainable.  The 
method  offers  the  advantage  of  simultaneous  visual 
images  of  the  flow  structure  and  quantitative  measure¬ 
ment  ol  velocity  over  a  finite  region.  It  also  allows 
some  types  of  measurements  not  previously  possible. 
Limitations  of  tiie  method  include  its  restriction  to  low 
speed  water  flows  and  the  observation  of  fluctuations 
only  at  low  frequencies.  Practical  difficulties  occur 
due  to  probe  frangibility  and  problems  of  uniform 
bubble  production.  Part  I  describes  the  underlying 
concepts,  summarizes  the  history  of  the  method  and 
describes  operating  experience  to  data  at  Educational 
Services,  Inc.,  and  Stanford  U..  Part  n  is  a  detailed 
analysis  of  the  uncertainties  m  velocity  measurements 
using  combined-time- streak  markers  formed  by  hydro¬ 
gen  bubbles.  (Contractor's  abstract) 


■  610  < 


I 


Am  FORCE  SCIENTIFIC  RESEARCH 


Stanford  U.  D»pl..  of  Mechanical  Engineering,  Calif. 

A  STUDY  OF  THE  STRUCTURE  OF  THE  TURBULENT 
BOUNDARY  LAYER  WITH  AND  WITHOUT  LONGITU¬ 
DINAL  PRESSURE  GRADItNTS,  by  F.  A.  Schraub  and 
S.  J.  Kline.  Mar.  1965,  157p.  incl.  illus.  diagrs. 
tables,  refs.  (Rept.  no.  MD-12)  (AFOSR-67-0605) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)1276  and  National  Science 
Foundation)  AO  S46989  Unclassified 

The  e.xiste.’'';e  of  3  regions  of  the  lurhuient  boundary 
layer,  each  correlating  with  a  distinct  part  of  the  non- 
dinienrional  moan  velocity  profile,  was  confirmed; 
these  are  (a)  wake  cr  intermittent  region  (b)  fully 
turoulc-nt  region  (cj  wail  layer  region.  Details  of  the 
flow  structure  of  these  regions  were  further  verified 
using  a  new  not-wire  anemometer  and  an  improved 
combined-time- streak  marker  hydrogen-bubble  techni¬ 
que.  Instananeeus  spanwise  velocity  profiles  over  a 
large  extent  of  the  flow  at  many  fixed  y-positions 
across  the  layer  were  obtained.  The  study  of  the  flow 
structure  was  extended  to  include  both  positive  and  ne¬ 
gative  pressure  gradient  flows,  including  a  relaminariza- 
tion  flow.  The  hot-wire  anemometer  provided  a  means 
of  obtainmg  detailed  mean  velocity  profiles  well  withm 
the  sublayer  region.  The  hydrogen- bubble  combined¬ 
time  streak  marker  visualization  technique  was  snown 
to  be  a  useful  tool  for  quantitative  measurement  of 
time-dependent  velocity  fields.  (Contractor’s  abstract, 
modified) 


Stanford  U.  Dept.,  of  Mechanical  Engineering,  Calif.- 

A  UNIFIED  METHOD  FOR  PREDICTING  THE  PER¬ 
FORMANCE  OF  SUBSONIC  DIFFUSERS  OF  SEVERAL 
GEOMETRIES,  by  A.  B.  Cocanower,  S.  J.  Kline,  and 
J.  P.  Johnston.  May  1965,  94p.  incl.  diagrs.  tables, 
refs.  (Rept.  no,  PD-10)  (AFCWR-66-2702)  (Sponsored 
jointly  oy  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)1278  and  General  Electric  Company)  - 
AD  642497  Unclassified 

A  unified  performance  prediction  method  has  been 
developed  for  Class  A  diffusers.  The  prediction  method 
uses  the  momentum  equation,  continuity  equation,  and 
two  empirical  correlation  equations.  In  addition  to  the 
prediction  method,  two  panameters  have  been  developed 
to  characterize  inlet  conditions  and  separation  respec¬ 
tively;  B,  IS  defined  as  the  ratio  of  the  inlet  boundary 
layer  blockage  area  to  the  total  inlet  area;  B,  0. 05 
indicates  those  flows  which  can  be  divided  into  an  effec¬ 
tive  core  flow  plus  turbulent  boundary  layers,  B*  is  a 
correlation  of  first  appreciable  stall  m  a  diffuser;  it 
provides  a  means  to  terminate  analytical  calculations. 
The  predicted  results  include;  (1)  performance  charts; 
(2)  predicted  effects  of  Reynolds  number,  Mach  number,, 
wall  counter,  corners,  and  diffuser  geometry  on 
pressure  recovery  for  Class  A  diffusers. 


^nford  U.  Dept,  of  Mechanical  Engiiieering,  Calif. 

AN  ANALYTICAL  AND  EXPERIMENTAL  STUDY  OF 
THE  PLANE,  INCOMPRESSIBLE,  TURBULENT  FREE 
SHEAR  LAYER  WITH  ARBITRARY  VELOCITY  RATIO 
AND  PRESSURE  GRADIENT,  by  C,  M.  Szbbi.  Oct. 

1963,  113p.  (Rept.  no.  MD-9)  (AF<XR-5443)  (aF 
AFOSR-  63- 1 36)  AO  4301 20  Uncla  ssif  ied 

Presented  at  Winter  Annual  Meeting  of  the  Amer.  Soc. 
of  Mech.  Engineer.*:,  Nov.  29- Dec.  3,  1964,  New  York 

Also  published  in  Jour,  Basic  Eng.,  v.  £7:  421 -42£, 

June  1965, 

A  first  order  approximation  is  derived  in  similarity 
coordinates  for  the  vHoc.iy  variation  across  a  mixing 
zone  between  two  streams  of  different  velocities  in  an 
arbitrary  pressure  gradient.  The  velocity  profiles 
obtained  are  functions  of  a  single  parameter,  the  ratio 
of  the  velocity  of  the  slow  stream  to  that  of  the  fas! 
stream.  The  first  order  velocity  profiic.s  are  com¬ 
pared  to  those  obtained  from  the  complete  solution  to 
the  zero  pressure  gradient  case  by  Gortler  and  good 
agreement  is  found  when  the  velocity  ratio  is  greater 
than  0. 5.  The  form  of  the  eddy  dlffusivity  appropriate 
to  the  first  order  theory  is  determined  from  analysis 
and  eiqierimenUl  data.  This  form  leads  to  an  explicit 
transformation  for  the  similarity  coordinate  requiring 
only  a  single  cmpincal  constant  lor  all  cases.-  This 
similarity  coordinate  is  shown  to  reduce  to  Gortler's 
variable  in  the  constant  pressure  case.  Expressions 
for  the  shear  and  the  mixing  layer  width  for  the  general 
case  are  presented,  and  shown  to  check  the  data  from 
several  cases.  A  hot  wire  anemometer  which  was 
specially  designed  and  constructed  for  taking  the  experi¬ 
mental  ^ta  in  a  water  channel  is  described.  (Contractor's 
abstract) 


Stanford  U.  (Dept,  of  Physics)  Calif. 

OBSERVATIONS  OF  THE  SIX  MOST  INTENSE  RATIO 
SOURCES  WITH  A  1. 0  FAN  BEAM,  by  A.  R.  Thompson 
and  T.  Krishnan.  [1965]  [15)p,  incl-  diagrs.  tables, 
refs.  (AFOSR-65-2952)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1375 
and  National  Science  Foundation)  AD  629366 

Unclassified 

Observations  of  the  radio  sources  Cassiopeia  a.  Taurus 
A,  tr.c  Orion  Nebula,  the  Omega  Nebula,  Sagitarius  A, 
and  Cygnus  A  have  been  made  with  a  beam  width  of  1.  0 
in  the  east- west  direction  using  the  Stanford  compouna 
interferometer.  The  adjustment  of  the  phase  lengths 
of  the  lines  and  amplifiers  was  carried  out  with  the  aid 
of  modulated  reflections  from  gas- discharge  tubes  and 
diodes.  1  hr  right  ascensions  and  widths  of  the  sources 
are  in  gfxid  agreement  with  values  from  3  other  fan- 
beam  surveys.  (Contractor’s  abstract) 
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Stanford  U.  Dept,  of  Physics,  Calif 

UNCOUPLED-PHASE  METHOD  IN  THE  MULTI¬ 
CHANNEL  N,  D  FORMALISM,  by  P.  Nath  and  G..  L. 
Shaw.  [1965)  [6]p.  incl.  taoles,  refs.  (AFOSR-65- 
0845)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  a[f  49(638)1369  and  National  Science 
Foundation)  AD  617040  Unclassified 

Also  published  in  Phys.  Rev.,  v.  137;.  B711-B716, 

iPeF.~8,Tff55: — 

The  uncoupled-phase  method  is  a  nonperturlative 
formalism  relating  the  scattering  amplitudes  descrioing 
n  strongly  coupled  2-body  channels  tn  the  uncoupled 
amplitudes  describing  n-1  channels  alone.  The  un¬ 
coupled  scattering  amplitudes  are  defined  to  oe  those 
that  would  exist  if  the  couplings  to  the  nth  channel  wore 
switched  off  while  the  interactions  among  the  n-1 
channels  remain  unchanged.  The  uncoupled-phase  meth¬ 
od,  previously  based  on  the  potential  model,  is  extended 
to  the  relativistic  problem  by  considering  a  set  of  n 
coupled  N,  D  partial-wave  dispersion  relations.  For 
the  situation  in  which  the  left-hand  cut  is  approvimated 
by  the  forms  g  (s  +  m)  where  g  is  an  ti  \  n  matrix  of 
constants  and  s  is  square  of  the  total  ent'rgy  in  the 
center-of-mass  system,  me  uncoupUd-phase  method 
IS  exact.  The  quantitative  validitj  of  the  uncoupled- 
phase  method  for  more  complicated  K  t-hand  smgulari- 
ties  is  tested  by  performing  a  2-ehannel  computer 
experuiient.  A  full  numerical  solution  of  the  couuled 
integral  equations  lor  the  N  functions  is  obtained  by 
the  matrix- inversion  technique 


2702 

Stanford  U.  Dept.,  of  Physics,  Cald. 

THRESHOLD  AND  ASYMPTOTIC  BEHAVIOR  OF  THE 
N'D  EQUATIONS,  by  M.  Bande.:  and  G.  L.  Shaw. 
|l965|[19|p.  incl..  diagrs.  refs.  (AFOSR-65- 08‘t6) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)1389,  Atomic  Energy 
Commission,  and  National  Science  Foundation) 

AD  617042  Unclassified 

Also  published  in  Anr.  Phys.,  v.,  31.  506-524,  Feb. 
1965. 

Two  important  problems  involved  in  obtaining  solutions 
of  partul  wave  dispersion  i . '  by  the  N  D  method 
are  having  (1)  the  coirect  threshold  behavior,  and  (2) 
an  acceptable  high  energy  behavior,  Vai  lous  physical 
and  numerical  approximations  have  been  made  to  insure 
this.  The  sensitivity  of  the  solutions  of  the  N  D  equa¬ 
tions  to  these  approximations  arc  numerically  investi¬ 
gated.  Fui  tins  pul pose,  J  1  tr-  nscatteiing  is  coii- 
sideicd,  employing  clastic  unit.-.rily  and  assuiiiiiig  that 
the  left  liand  cut  is  dominated  by  the  exchange  of  the 
resi'iiaiice.  Two  significant  features  are:  (a)  The  values 
ol  the  cutoffs  necoed  to  produce  a  resonance  are  quite 
sensitive  to  the  input  strengtn  of  the  left  hand  cut,  e.  '  , 
a  change  of  the  nip  .t  width  of  the  liv  a  lactor  of  2 
changed  the  value  fur  a  straight  cutoff  to  pro-duce  a 


resonance  at  a  given  energy  by  a  factor  of  10  Due  to 
the  results  of  (a)  the  diinger  in  employing  a  single  cut¬ 
off  in  the  calculations  of  SUj  multiplets  is  emphasized, 
(b)  If  a  pole  IS  introduced  on  the  left  hand  cut  in  order 
to  insure  the  threshold  behavior  (1),  'hen  the  ranges  in 
values  for  the  cutoffs  to  insure  (2)  for  which  any 
resonance  occurs  are  extremclv  narrow.  A  solution  in 
which  the  phase  shift  does  not  become  large  is  insensi¬ 
tive  to  the  position  of  this  pole.  (Contractor's 
a'ostract) 


2703 

Stanford  U.  Dept.,  of  Physics,  Calif., 

EFFECT  OF  CLOSED  INELASTIC  CHANNELS  ON 
THE  WIDTH  OF  RESONANCES,  by  J  R.  Fulco,  G.  L. 
Shaw,  and  D.  Y.  Wong.  [19651  [e]p.  incl  diagrs.  refs. 
(AFOSR-65-0847)  (AF  49(638)1389)  AD  617038 

Unclassified 

Also  published  m  Phys.  Rev  ,  v.,  137;.  B1242-B1249, 
MarTi; 

It  IS  proposed  that  including  nearby  inelastic  channels 
would  greatly  reduce  the  discrepancy  between  predicted 
and  observed  widths  af  r  malices  This  statement  is 
e.xamined  in  a  quantitative  manner.  Three  separate 
examples  of  -wave  resonances,  (760  mev),  K*  (685), 
and  N*  (1238),  are  considered  for  a  3-channel  -  tr, 
ff  u,  KK  system,  a  2-ehannel  'K,  »?K  system,  and  a 
2-channel  tN,  Klsysteiii,  respectively.  It  is  found 
that,  all  the  calculated  widths  are  2  to  5  times  larger 
than  the  observed  values,  indicating  that  the  lowest 
mass  channels  coupled  via  the  longest  range  forces  do 
not  constitute  a  realistic  model. 
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Stanford  U.  Dept,  of  Pliysics,  Calif., 

DECAY  •  2  v  AND  SPONTANEOUS  BREAKDOWN 
OF  TbE  CP  SYMMETRY,  by  G.  Marx.  |1965|  [Sjp. 
(AFOSR-65-0848(  |AF  49(638)1389)  AD  617043 

Unclassified 

Also  published  in  Phys  Rev.  Ltrs. ,.  v.-  14,  334-336, 
Mar.  1,:  1965'. 

All  attempt  has  been  made  to  e.\plaiii  the  decay  K  ®  2i 

by  sjioiitaneous  breakdown  ot  the  CP  svmmetiy..  The 
a.symmetrK  vacuum  w.is  ch.ii ac tei  i/i  d  liy  the  minimum 
condition  0  'H  lO  nun  with  '  0  0,  using  a 

CP-s>ninielric  Hamiltoni.in  The  piinciple  ol  lelativity 
and  of  equivalenci  is  maintainevl  in  this  nuKlel. 
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Stanfold  U.  Dept,  ot  I’liysns,  C.ilil. 

HYPERON  PRODUCTION  BY  NEUTRINOS  IN  AN  SU^ 
MODEL,  by  N.  Cabibbo  and  F  Chilton  |19G5||7li). 
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incl..  diagrs.  refs,  (AFOSR-65-I065)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF 
49(638)1369  and  Atomic  Energy  Commission) 

AD  618288  Unclassified 

Also  published  in  Phys.  Rev.,  v.  137:  B1626-B1634, 

An  SUg  model  of  weak  interactions  is  used  to  discuss 
amplitudes  and  cross  sections  for  hyperon  production 
by  neutrinos.  Numerical  results  for  the  cross  sections 
arc  given.  The  notion  of  first-  and  second-class 
currents  is  extended  to  currents  transforming  like 
multiplets  under  SU3.  (Contractor's  abstract) 


2706 

Stanford  U.  Dept.,  of  Physics,  Calif. 

LEPTON  SCATTERING  AMPUTUDES  IN  TWO  MODEL 
FIELD  THEORIES,  by  G.  W.  Erickson  and  H,  M.  Fried. 
(1965]  [lOlp.  incl,  refs.  (AFOSR-65-1347)  (AF  49(638) 
1389)  AD  622618  Unclassified 

Also  published  in  Jour.  Math.,  pliys  v,  6:  414-423, 

Mar.  1S65 

Two  lepton-lepton  scattering  amplitudes  are  considered 
within  the  contc.x-t  of  1  no-recoil  Bloch-Nordsieck  model, 
with  emphasis  on  the  singuiaritics  in  that  configuration- 
space  variable  conjugate  to  momentum  transfer.  For 
thv'  iiitcractio'’  i>’  -  g  cAc,  renormalizablc  in  4  dimen-. 
■sums,  and  in  the  .ippruMniation  of  includuig  only  the 
e.schange  of  all  possible  bosons  between  a  pair  of  leptons, 
a  light  cone  singularity  no  worse  than  that  of  the  one- 
boson- exchange  graph  IS  found.  Similar  statements  may 
be  made  for  the  same  interaction,  nonrenornialirable 
in  6  dimensions,  nrovided  certain  continuations  in  the 
centcr-of-mass  energy  variable  arc  employed;  other¬ 
wise,  an  essential  singularity  appears,  A  remark 
illustrating  the  formation  of  bound  states  is  made  for 
ihc  rc normalizable  interaction  No  argument  is  given 
to  establish  the  relevance  of  these  models  to  the  actiial- 
lield-theoretic  situations.  (Contractor's  ab.stract) 
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P-AND  D-STATE  CONTRIBUTIONS  TO  THE  CHARGE 
FORM  FACTORS  OF  AND  He^,  by  B.  F.  Gibson 
•ind  L.  1.  Sehiff.  |19G5|[7lp.  iiicl  refs.  (AFOSR-65- 
1348)  (AF  49(u38)1389)  AD  622619  Unclassified 

Also  published  in  Phys.  Rev.,;  v  138:' B26-B32, 

Apr.  12.  19t35., 

The  method  ol  Sachs  is  usc-d  to  obtain  expl  cil  expres 
sums  lui  the  P--  and  D-state  eompoiieiits  of  the  ground- 
state  wave  lunctions  of  and  He3,  under  theassuiiip- 

tion  that  they  have  7  1  2  .iiid  j'*’  1  2',  The  effect 

ol  a  reasonable  adiiiiMure  ol  these  coiiiponeiits  on  the 
eUetrie  charge  lorm  laetors  ol  the  two  nuclei  is  calcu¬ 
lated,  and  It  is  found  that  the  striking  difference  be- 
uu'en  the  obselved  charge  form  laetors  cannot  be 


accounted  for  in  this  way.  It  seems  most  likely  that 
a  combination  of  S'-state  and  T  =  3,  2-state  admixture 
might  provide  an  eiqiianation  of  this  effect  without 
leading  to  disagreement  with  other  experimental  ob¬ 
servations.  (Contractor’s  abstract) 
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NONEQUIVALENCE  OF  THE  ONE-CHANNEL  N  D 
EQUATIONS  WITH  INELASTIC  UNITARITY  AND  THE 
MULTICHANNEL  ND-1  EQUATIONS,  by  M,  Bander, 
P.  W.  Coulter,  andG.  L.  Shaw.  [1965]  [3lp.  (AFOSR- 
65-1755)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)1389)  and  Atomic 
Energy  Commission)  AD  626299  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  14:  270-272, 

FA.' 22,'  1965.- 

An  example  is  presented  denionstratmg  the  nonequi¬ 
valence  of  the  one- channel  N  'D  equations  with  in¬ 
elastic  unitarity  and  the  multichannel  ND*!  equations, 

A  partial- wave  elastic-scattering  amplitude  A  N/D 
determined  by  the  Frye-Warnock  equations  is  shown 
in  general  not  equal  to  the  amplitude  ^11  determmed 

by  the  multichannel  ND"'  formalism  for  a  set  of 
coupled  two-body  channels  with  potentials  Bjj.  It  is 
found  that  a  sufficient  condition  for  the  two  calculations 
te  agree  is  that  the  diagonal  forces  in  the  channels  not 
e.xplicitly  considered  should  not  be  strong  enough  to 
produce  bound  states  in  the  absence  of  coupling  to 
channel  1  It  is  speculated  that  this  condition  holds 
in  general 
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CLASSICAL  EXAMPLES  OF  SPACE  INVERSION  AND 
TIME  REVERSAL,  bv  L.  I.  Schuf.  [1965]  [5|p.  incl,. 
diagrs.  (AFOSR-65-1758)  (AF  49(638)1389) 

AD  626297  Unclassified 

Also  published  in  Physics,  v.  1:.  209-213,  1965. 

The  motions  of  4  different  classical  systems  under 
space  inversion  (P)  and  lime  reversal  (T)  are  dis¬ 
cussed.  It  is  imagined  that  each  system  is  photo- 
gr.iphed  with  .1  motion  picture  camera,,  and  that  the 
film  IS  developed  and  positively  printed.  The  film  may 
then  be  inverted  front  for  back  and  run  through  the  pro¬ 
jector  in  normal  time  sequence  (P),  or  run  through  the 
projector  111  the  correct  orientation  but  backward  in 
time  (T).  If  the  projected  ini.age  represents  a  possible 
motion  of  the  system,  it  is  said  to  be  P  or  T  invariant, 
as  the  case  may  be.  Classical  models  of  a  movi.ig 
ch.irge,  a  precessmg  magnetic  dipole,  a  moving  mag¬ 
netic  monoiiole,  and  a  precessmg  electric  dipole,  are 
considered.  The  first  2  systems  arc  separately  P  and 
T  invariant,,  and  the  last  2  arc  neither  P  nor  T  in¬ 
variant.  A  brief  comment  is  made  on  charge  conjuga¬ 
tion  (C)  invariance  and  the  classical  validity  of  CPT 
invariance.,  (Conti. ictor's  abstract,  modified) 
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STRUCTURE  OF  THE  PROTON  AND  THE  HYPERFINE 
SHIFT  IN  HYDROGEN,  by  C.  K.  Iddings.  (19651  (13^. 
Incl.  diagrs.  tables,  refs.  (AFOSR-65-1775)  (AF  49(638) 
1389)  AO  625937  Unclassified 

Also  published  in  Phys.  Rev.,  v.  138:  B446-B458, 

Apr.  26,  lS65. 

The  proton- size  correction  to  thehyparfine  structure 
m  the  ground  state  of  atomic  hydrogen  is  re-examined. 

It  is  shown  by  means  of  dispersion  relations  that  this 
correction  can  be  expressed  as  an  integral  over  ejqieri- 
mentally  measurable  cross  sections  for  electron-proton 
scattering.  This  clarifies  the  physical  nature  of  the 
correction,  puts  it  on  a  rigorous  basis  and  lends  sup¬ 
port  to  previous  anaiyses.  In  the  absence  of  eiqieri- 
mental  data,  some  theoreticai  estimates  for  the  correc¬ 
tion  are  given.  They  agree  with  previous  estimates, 
and  therefore  the  present  experimental  value  for  the 
hyperfine  splitting  cannot  be  explained.  Some  possible 
implications  of  this  disagreement  are  discussed  and 
some  eiqieriments  are  suggested  which  would  clarify 
the  situation.  (Contractor’s  abstract) 
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ROTATION  AND  GRAVITATIONAL  COLLAPSE,  by 
R,  V.  Wagoner.  [1965|[61p.  (AFOSR-65-1831) 

AF  49(638)1389)  AD  625933  Unclassified 

Also  published  in  Phys.  Rev.,-  v  138:  B1583-B1588, 

JSHiTTTTSes:" 

A  new  method  of  solution  of  the  Einstein  field  equations 
is  used  to  investigate  the  gravitational  collapse  of  a 
rotating  massive  body..  The  equations  are  studied  on 
a  timelike  hyperplane  of  reflection  symmetry  within  an 
axially  symmetric  distribution  of  perfect  fluid.  An  ex¬ 
plicit  family  of  solution  is  obtained  lor  the  evolution  in 
time  of  the  metric  at  a  fixed  radius  in  a  conioving 
coordinate  system.  These  solutions  contain  as  limiting 
cases,  valid  throughout  the  hyperplane,  the  nonrotating 
collapse  of  a  uniform-density  sphere  and  the  Newtonian 
equation  of  motion  for  a  class  of  finite  rotating  bodies. 
The  general  solution  reveals  that  rotation  is  unable  to 
halt  gravitational  collapse  at  a  given  conioving  ladius 
if  the  ratio  of  interior  rest  mass  to  angular  nionientuni 
per  unit  mass  is  sufficiently  large.  In  that  case  the 
contribution  of  the  rotational  kinetic  energy  to  the  effec¬ 
tive  gravitational  mass  becomes  more  important  than 
the  opposing  effect  of  centrifugal  force.  This  li.ids  lo 
a  dynamical  singularity,  in  wliicli  liie  pi  uper-iime 
derivatives  of  both  radul  and  circumferential  distances 
become  negatively  infinite,  while  the  di.st,ince.s  thenh 
selves  remain  finite.,  (Contractor '.s  abstract) 


GUNT  MAGNETIC  QUADRUPOLE  OSCILLATIONS  IN 
NUCLEI,  byT  DeForest,  Jr.,.  J  D.  Walecka  and 
others.  [1965]  [4]p.  incl.  diagrs..  table,  lels.  (AFOSR- 
65-1832)  (Sponsored  jointly  by  Air  Fuice  Office  ol 
Scientific  Research  under  AF  49(638)1389  and  Olfici  ol 
Naval  Research)  AD  463453  Unclassified 

Also  published  in  Phys.  Ltrs  ,  v..  16.  311-314,  June 

TTTSBT - 

Calculations  are  earned  out  lor  the  J  2',  T  1 
states  in  o'®  and  c'^,,  using  the  p.irticle,  liole  appruM- 
matioii  and  the  lamium  phase  appi uximation.  Two  ele¬ 
ments  of  spin  dependence  arc  included--  that  ol  the 
free  force  and  the  spin-oibil  splitting  ol  the  configura¬ 
tions.  In  the  calculations,  a  giant  magnetic  qu.uirupole 
state  occurs  at  20.  76  mev  in  C*^  and  21.  34  mev  in  O*® 
High  lesolulion  exjieiiments  on  the  giant  di|)olc  region 
in  c'^  and  o'®  at  180  areieporled  The  cross  sec¬ 
tion  for  inelastic  scattei  ing  at  UO  from  carbon  ol  65 
mev  primary  electrons  is  plotted  as  afii.ictiun  of  the 
exciuition  energy  A  strong  energy  peak  occurs  at  the 
19.  2  mev  level  in  C^^.  Similar  results  h.ive  been  re¬ 
ported  at  the  20  2  mev  level  in  o'®..  These  rapidly 
rising  peaks  in  C'2  and  o'®  suggest  that  Ihev  are  the 
giant  magnetic  qiiadrupole  oscillations. 
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ELASTIC  MAGNETIC  ELECTRON  SCATTERING,  oy 
R.  H.  Pr.itl,  J.  D.  Walecka,  and  T..  A  Giiffy.  |1965| 
|8|]).  incl..  table,  refs.  (AFOSR-65-lb33) 

(Spon.sored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(636)1389  and  Office  ol  Naval 
Research)  AD  625925  Unclassilied 

Also jiublishecl  111  Nuclear  Phys. ,  v.  64-677-684,  1965. 

The  180'  clastic  scattering  of  electrons  Iron)  nuclei  is 
discussed  m  Burn  appruMin.ition.  In  the  derivation  ol 
the  differential  cross  section  given,  only  the  static- 
magnetic  moment  is  seen  in  the  oackward  direction  as 
the  momentum  transfei  q  -0.  The- dei  iv.ition  has  the 
advantage  that  it  holds  i-n  an  c.xtended  taiget  with 
arbitrary  charge-  and  cui  i  ent  distribution  and  with 
any  spin.  It  also  dc-nionsti-ates  how  the  e.\pennu-nt.il 
results  can  ilevi.ite  from  th-s  limit.  The  ml  loini  tac- 
tor  for  f'®  is  calculated  as  e\-pei  inienlal  results  lor 
this  nucleus  nave  not  been  in  agreement  with  llie  theoi  v 
using  the  static  magnetic  moment  The  ,in.ilysis  brings 
the  theoretical  cross  section  into  agreement  with  e.\pei-i 
ment.  (Contractor's  abstract,  modilied) 
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PIONS  FROM  NUCLEI,  by  R.  G.  Parsons,  J.  S.  Trefil, 
S.  0.  Drell.  I1965J  (4]p.  incl.  tables,  refs.  (AFOSR- 
65-1834)  (.Sponsored  jointly  by  Air  Force  Office  of 
Stientific  Research  under  AF  49(038)1389,  and  Atomic 
Eneigj  Commission)  AD  625921  Unclassified 

.Also  published  in  Phys.  Rev.,-  v,  138:  B847-B850, 

May  ^471955  ' 

Pions  offei  a  unique  possibility  as  probes  of  nuclear 
structure  since  th^y  can  e.xchantte  two  units  of  electrical 
charqe  unaccompanied  bv  other  quantum  numbers.  The 
double- charuc-esrhanpe  cross  section  is  calculated  for 
the  reaction  <  He3  -ir*  3u  in  the  impulse  r.p,.roxinia- 
mation  using  the  Chew-Low  model  for  the  pion-nucleon 
inteiaction.  Only  the  dominant  3-3  channel  is  retained 
For  incident  pions  in  the  energy  region  of  several 
hundred  inev.  values  of  the  differential  cross  section  of 
2 

d  0  d  Ti  iE  1. 10  pb  mev  arc  obtained  for  forward 
angles.  Ti  iple- scattering  terms  are  also  calculated  and 
lound  to  introduce  corrections  ol  lO^i  in  d2  o  d  fldE. 
Similar  results  are  obtained  when  the  work  is  extended 
to  the  reaction  O*®  ■  rr~  *■  Ne'®  using  shell-model 
wave  functions. 
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STRUCTURE  OF  He^  AND  FROM  HIGH-ENERGY 
ELECTRON  SCATTERING,  by  T.  A.  Griffy  and  R.  J., 
Oukes.  (19651 14|p.  incl.  diagrs.  refs.-  (AFOSR-65- 
1835)  (Sponsored  jointly  by  Am'  Force  Office  of  Scientific 
Re.search  under  AF  49(638)1389  and  Office  of  Naval 
Research)  AD  625939  Unclassified 

Piesented  at  meeting  of  the  Amcr.  Phys.  Soc.,, 
Gatlinburg,  Teiin  Oct.  15-17,  1964. 

Abstract  published  in  Bull,  Amcr.  Ptiys.  Soc.,  Senes 
II,.  vVTOre?^  iuiie'23,  1965 

Also  published  in  Rev.  Modern  Ptiys  ,-  v.,  37:  402-405, 
j  ufy  1955. 

3  3 

Toe  structure  of  the  3- nucleon  systems  He  and  H  is 
investigated  uy  analysis  of  ‘.heir  electron-proton  coinci¬ 
dence  cross  sections.  The  cross  section  is  computed 
using  2  approMiiiations-  (1)  The  nonrelativistic  appro.xi- 
m.ition  in  which  the  3-body  nucleus  is  described  by  a 
wave  function,  and  (2)  the  nucleon-pole  .ippro.\imation. 

In  tlu  former  case,  calculations  using  the  Irving-Gunn 
wave  lunction  arc  found  to  best  agree  witli  recent  experi¬ 
mental  results.  In  the  lattei  case  the  shape  of  ttie  cross 
section  IS  given  by  the  nucleon  propagator  and  is  also 
lound  111  agreement  with  experimental  data.  The  rel.i- 
tion  between  the  2  appi  o.ximalioiis  is  presented 
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SINGLE-CHANNEI  CALCULATI&.4  OF  THE 
RhSONANCK  WITH  INLLASTIC  UNITARITY,  bv  P.  W, 
Coullei  and  G.  L.  Shaw  |1965||61p.  incl  diagis 


refs.  (AFOSH-65-ie36)  (AF  49(636)1389)  AD  625936 

Unclassified 

Also  published  in  Phys.  Rev  ,  v.  136;  B1273-B1278 

jSHeTTSBS: - 

The  width  and  shape  of  the  .  resonance  are  computed 
from  a  single-channel  N^D  formalism  with  melastic 
unitarity.  The  input  force  is  assumed  to  be  furnished 
primarily  by  the  exchange  of  the  a  in  the  crossed 
channels.  The  mput  mass,  760  mev,  and  width,  ~100 
mev,  are  taken  from  eiqperiment.  The  inelastic  factor 
r)  IS  assumed  to  be  determined  by  the  w  -  vo;  reaction 
at  low  energy  and  fitted  to  various  arbitrary  forms  at 
higher  energies.  A  cutoff  is  adjusted  to  produce  the 
resonance  at  the  observed  energy.  The  smallest  out¬ 
put  width  obtained  is  250  mev,  as  compared  with  SOO 
mev  for  the  pure-elastic-scattering  (rj  1)  calculation, 
A  more  nearly  symmetric  shape  lor  the  resonance  is 
obtained  when  inelastic  effects  are  considered.  (Con¬ 
tractor's  abstiact) 
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MULTICHANNEL  EFFECTIVE-RANGE  THEORY 
FROM  THE  N,  D  FORMALISM,  by  P.  Nath  and  C.  L. 
Shaw.  (1965)  (5jp.  incl.  diagrs.  refs.  (AFOSR-65- 1837) 
(Sponsored  jomtly  by  Air  Force  Office  ol  Scientific 
Research  under  AF  49(638)1369  and  Atomic  Energy 
Commission)  AD  625932  Unclassified 

Also  published  in  Phys.  Rev.,  v.  136:6701-8706, 

}iR(>rni,-Tg55.~ 

An  effective- range  theory  for  systems  of  many  coupled 
2-body  channels  is  given  using  the  N/D  formalism.  The 
effective- range  eiqjansion  is  carried  out  in  tne  ampli¬ 
tudes  Mjj,  where  M  is  essentially  the  matrix  T'^  with 
the  right-hand  cut  removed.  Quite  in  analogy  with  the 
single- channel  effective-range  theory,  the  diagonal 
eleni'  nts  M^^  are  given  by  an  expression  quadratic  in  kj, 
the  relative  momentum  in  channel  i  The  effective 
ranges  R^^  are  given  by  certain  principal-value  integrals 
which  depend  on  the  position  of  the  left-hand  smgularities 
in  the  corresponding  channels  and  can  be  taken  to  be 
energy- independent  to  the  same  extent  as  in  the  one- 
channel  theory.  The  nondiagonal  elements  M.^,  in 

general,  have  a  weak  energy  dependence  and  can 
.ippro.ximately  be  treated  as  constants.  A  2-channel 
computer  ejqieriment  is  performed  to  test  these  pro¬ 
posals  in  detail.  Three  different  situations  for  the  left- 
hand  cut  are  considered:  (1)  a  set  of  monopolcs,  (2)  a 
set  of  dipoles,  aid  (3)  the  '‘'ft-hand  cut  pioduced  by  the 
exch.inge  of  scalar  particles  in  the  crossed  t  reactions. 
Fora  larger  number  of  situations  considered,  the  sim¬ 
ple  features  proposed  for  the  multichannel  effective 
range  theory  are  found  to  exist. 
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VALIDITY  OF  THE  PHASE-SHIFT  REPRESENTATIONS, 
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by  Y.  Fuji!.  [1965]  (4lp.  incl.  Ciagrs.  rets.-  (AF06R- 
65- 1 838)  (AF  49(638)1 389)  AD  625940  Unclassified 

Also  published  m  Phys.  Rev,,  v,  139:  B472-B47S, 

July  26,  1965. 

A  previous  discussion  on  the  validity  of  the  phase- shift 
representation  is  further  developed.  An  example  treated 
in  a  previous  work  based  on  a  separable-potential  model 
is  given  in  an  improved  method  to  show  that  such  a 
representation  fails  m  more  general  cases  than  those 
considered  recently  by  Bander,  Coulter,  and  Shaw, 
based  on  a  simplified  N/D  model.  It  is  also  shown  that 
Sj(S),  the  imagmary  part  of  the  elastic  phase  shift,  is  a 
b^dary  value  of  a  function  which  connects  the  elastic 
S-matrix  element  in  the  physical  sheet  to  that  in  otner 
Riemann  sheetr.  Consequently,  ’j(S)  should  be  so 
chosen  as  to  •^itlsfy  certain  mathematical  conditions  as 
well  as  to  fit  -'jqieriments.  The  simplest  example  of 
such  a  function  is  given,.  (Contractor's  abstract) 


nucleon.  For  the  magnetic  moment,  the  well-known 
nonrelativistic  formula?  p  --  (li  +  )i)(l-32  P„)  + 

'  d  P  11  D 

3/4  Pp,  has  been  obtained.  The  most  important  cor¬ 
rections  seem  to  be:,  (1)  meson  exchange  current  effects; 
(2)  relativistic  corrections  to  the  neutron-proton  deu¬ 
terium  vertex;  and  (3)  off-mass- shell-dependence  of  the 
nucleon  form  factors. 
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RELAT'VISTIC  EFFECTS  IN  THE  FORM  FACTORS 
OF  He^  ANDH®,  by  G.  B.  West..  [1965]  [7lp  incl. 
diagrs..  refs.  (AFOSR-65-1971)  (AF  49(638)1389) 

AD  626330  Unclassified 

Also  published  in  Phys.  Rev.,  v.  139:  B1246-B1252, 

5^1.:  2;  1965. 
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MESON  DECAYS  AS  POSSIBLE  TESTS  FOR  A  STRONG 
C  VIOLATION,  byY.  Fujii  and  G.  Marx.  11965)  {3]p. 
(AFOSR-65-1839)  (AF  49(638)1389)  AD  628927 

Unclassified 

Also  published  in  Phys.  Ltrs.,  v.  17:  75-77,  June  16, 

im: - 

Meson  decays  with  simple  transition  matrix  elements 
are  investigated  as  oossible  tests  for  strong  C  violation. 
Tiiree  decays  are  considered:  (1)  the  tran.sition  •  t) 

(2)  the  transition  j. -•  v,  and  (3)  the  transition  o-  v. 
For  (1)  the  observation  of  a  decay  o  -  •  o  %  v  would 
prove  the  existen'e  of  a  C  violation.  If  the  matrix 
element  for  (2)  wjuld  not  vanish,  it  would  result 
in  a  decay  mode  u'  -  ( •  *  ^  )j  _  j  y  m  which  the 
2  n  system  would  be  in  a  p  state  and  characterized  by 
1  =  1.  This  would  mean  a  C  violation,  though 
difficulties  occur  because  of  the  low  Q  value  of  (2).  The 
observation  of  the  analogous  case  (3)  would  establish  a 
C  violation.  It  is  noted  that  it  would  be  worthwhili'  to 
search  after  the  irny  decay  as  it  seems  to  be  favor¬ 
able  for  the  measurement  of  the  ratio  of  the  C  violating 
and  C  conserving  matrix  elements,. 
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DFUTERON  ELECTROMAGNETIC  FORM  FACTORS  - 
II,  byM.  Gourdin.  [1965]  l9lp.  incl.  refs.  (AFOSR-65- 
1867)  (AF  49(638)1389)  AD  626811  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  35: 
1105-1113,  Feb.  16,  1965. 

Using  the  impulse  approximation  for  the  dcuteron  in  the 
Breit  system  corrections  arc  presented  to  a  previous 
calculation  of  the  deuteron  electromagnetic  form  factur-s, 
taking  into  account  the  momentum  of  the  spectator 


Relativistic  corrections  to  Schiffs  nonrelativistic 
analysis  of  the  3-body  nuclei  form  factors  are  esti¬ 
mated.  High-energy  electron  scattering  from  these 
nuclei  IS  re-examined  using  an  Impulse  approximation 
in  which  the  intermediate  nucleon  states  are  taken  to 
pre^agate  and  interact  as  free  particles.  It  is  concluded 
that  the  corrections  to  the  form  factors  are  small 
(  b%\  for  -  8  F"^.,  However,  it  is  shown  that 


they  assume  great  importance  if  the  experiments  are 
used  to  investigate  the  neutron  charge  form  factor.. 
Various  effects  arising  from  the  use  of  the  impulse 
approximation  are  discussed.  These  include  considera¬ 
tions  of  current  conservation,  of  the  static  limit  (q^  -0), 
and  of  the  extraction  of  nuclear  form  factors  from  the 
impulse-approximation  nuclear  current.  (Contractor's 
abstract  1 


2722 

Stanford  U.  Dept.,  of  Physics,  Calif,. 

MUON  CAPTURE  AND  INELASTIC  ELECTRON 
SCATTERING  IN  Cl2  AND  qI®,  by  T.  DeForest,  Jr, 
|1965||10|p.  incl.  diagrs.  tables,  refs.  (AFOSR-65- 
1972)  (AF  49(636)1389)  AD  626331  Unclassified 

Also  published  in  Phys.  Rev.,  v.  139:  B1217-B1226, 
SepCB,  19657” 


The  dipole  contribution  to  the  muon- capture  matrix 
elements.  My,  M^,  and  Mp,  is  calculated  using  wave 
functions  coraputed  m  the  particle-hole  theory.  It  is 
found  that  pdy*)p  (^A^'d  '  ^^P^^D  within  13%. 

The  assumption  that  the  dipole  part  of  the  nuclear 
mstrlx  element  may  be  exjvresscd  as  the  unretarded 
dipole  matrix  element  multiplied  by  the  elastic  form 
(bctot  is  found  to  hold  to  about  t'f.  Culculation.s  of 
Inelastic  cifctron  scattering  from  the  2- ,  T  1  states 
In  these  nuclei  predict  large  cross  sections  lor  some 
of  the  otateb  at  about  100  mev  c  momentum  Ir  insler 
These  gianl-magnetic-quadrupole  .states  are  identified 
with  observed  levels  found  in  recent  180°  elertron- 
scatieruig  e.xpcnments  (Contractor’s  abstract) 
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Stanford  U.  Dept  of  Physics,  Calif. 

P-  AND  D-STATE  CONTRIBUTIONS  TO  THE  MAG¬ 
NETIC  MOMENT  FORM-FACTORS  OF  h3  AND  He^, 
by  B.  F.  Gibson.  [1965]  [7lp.  incl.  diagrs.  tables, 
refs.  (AFOSR-65-1973)  (AF  49(638)1389)  AD  626332 

Unclassuied 

Also  published  in  Phys.  Rev.,,  v.;  139;  B1153-B1159, 

5i‘pt  1935. 

The  ulects  ol  reasonable  admi'dures  of  P-  and  D-stale 
p 

(J  •  1  2  ,  T  12)  components  to  the  ground-state 
wave  function  of  and  Hc3  on  their  magnetic  moment 
torm  factors  are  calculated.  It  is  found  that  these  form 
factors  cannot  be  accounted  for  in  this  way.;  Inclusion 
of  the  S'  state  and  a  typical  T  =  3  2  state  still  leaves 
the  magnetic  form  factors  unexjilained,  although  such  an 
admixture  is  shown  to  account  for  the  difference  be¬ 
tween  the  observed  charge  form  factors.  The  empirical 
isoscalar  and  isovector  e.xchange  magnetic  moment  form 
lactors  that  are  needed  to  fit  the  experimental  data  are 
calculated.  (Contractor's  abstract) 


2724 

Slanlord  U.  Dept.,  of  Physics,  Calif. 

MESON  STATES  IN  A  NONLINEAR  SPINOR  MODEL  OF 
ELEMENTARY-PARTICLE  THEORY  WITH  SPONTANE¬ 
OUS  S-VTVIMETRY  BREAKDOWN,  by  N.  Byrne,  C., 
Iddings,  and  E.  Shrauner..  (1965|  [12]p.  incl.  diagrs.; 
rels  (AFOSR-65-1974)  (AF  49(638)1389)  AD  626814 

Unclassified 

Also  published  in  Phys.  Rev.,,  v.  139:  B933-D944, 

Auii  “23,  T9B3  “ 

A  .self-coupU d  spinor  model  of  elementary  particles 
having  SU,  -  SU2  symmetry  is  considei  ed..  It  is 

di.nunstrated  that  lor  the  case  of  co.nplete  .spontaneous 
breakdown  ol  the  isospin  svmrietry  the  bubble  approM- 
mation  "lies  a  method  for  treating  the  meson  .stales 
that  IS  eompatibb  with  symmetries  of  the  model  in  that 
It  gives  the  Guldstone  bosons  and  Goldberger-Treinian 
relations  evictly..  It  is  also  .shown  that  by  a  continua¬ 
tion  111  the  parameter  ehar.icterizing  tlie  isospin  break¬ 
down  a  translorination  can  be  made  tioni  a  solution  hav¬ 
ing  iso.spin  degener.icv  to  solutions  111  which  the  isospin, 
as  well  as  tlie  chiral  svinmetry  is  spontaneousl,.'  broken., 
Calculational  techniques  tor  this  approsiiii.ition  are 
explicitly  given.  (Coiitr.ictor's  abstract,,  iiioditied) 


2725 

St.iiilord  U.  Dept  otl’tiysns,  Cud. 

THE  rj  -•  -"  ■  DECAY  WlTl:  C-VIOLATION.  t)\ 

M,  N.iui 'ile’i  g.  1 1965  I  1 3 'll),  (AI  OSH- 65- 1 975) 

(AE  49('i3H113H9)  \D  626812  Uni  l.issilied 

.Also  putilislu  d  111  Pliys.  Ills.,  y  n',329-331,  ,hil\  15. 

\9(K 


Calculations  are  presented  for  the  effect  of  C  violation 
on  the  rjdec.ay  spectrum.  It  is  assumed  that  in  addition 
to  a  I  =  I  >7  3  17  transition  due  to  virtual  electro¬ 

magnetic  interactions,  there  exists  a  1  =  0  transition 
induced  by  the  mteraction  H  which  violates  C.  The  re¬ 
sultant  t:"  asymmetry  has  very  characteristic  fea¬ 
tures  due  to  the  fact  that  the  final  I  =  0,  3  ir state  is 
antisymmetric  under  the  exchange  of  any  pair  of  pion 
momentum.  Some  details  of  a  me  "'“I  for  q  -  3  decay 
are  discussed.  The  possibility  that  the  C-violating 
interaction  H  violates  isospm,  and  in  particular  that  it 
allows  an  r?  decay  to  the  I  =  2,  3  it  state  is  considered. 


2726 

Stanford  U.,  Dept,  of  Physics,  Calif., 

BREAKDOWN  OF  U.  ITARY  OCTET  SYMMETRY  IN  A 
NONLINEAR  SPINOR  MODEL  OF  ELEMENTARY- 
PARTICLE  THEORY,  by  N.  Byrne,  C.  Iddhigs,  and 
E.  Shrauner.  [1965]  [l5)p,  incl.  diagrs.  tables,  refs. 
(AFOSR-65-1976)  (AF  49(638)1389)  AD  626813 

Unclassified 

Also  published  in  Phys.  Rev.,  v.,  139:  B918-B032, 

'Aug.  23,  1965, 

The  spontaneous  breakdown  of  unitary  octet  symmetry 
in  a  nonlinear  spinor  model  of  elementary-particle 
theory  is  considered.  This  model  is  an  adaptation  to 
unitary  octet  symmetry  of  a  previous  model,  and  it 
contains  SU3  \  SUj  symmetry  in  the  same  way  that 
the  previous  model  contained  SU2  x  SUj  symmetry 
(Phys.  Rev.,,  v.  122;  345,  1961  and  v..  124:  246,  1961). 
.An  e.xact  formula  is  derived  for  the  physical  baryon 
mass  that  reduces  to  the  usual  supcrconductor-tjpe 
formula  in  the  lowest  order  approximation.  Nonpertur- 
b:.tivc  solutions  that  leave  the  physical  A  and  Z  masses 
degenerate  are  obtained.  The  presence  is  confirmed  in 
the  nonperturbative  solutions  of  massless  pseudoscalar 
and  scalar  mesons  transforming  as  components  of  F- 
type  octets  as  predicted  by  the  Goldstone  theorem. 
Massless  pseudoscalar  and  scalar  mesons  are  found 
that  transform  as  components  of  unitary  spin  decimets. 
Only  the  F  octets  are  Goldstone  mesons  assocnated 
with  the  sponlaneoi'j  breakdown  of  octet  symmetry  in 
this  model,  whereas  the  massless  decimets  are  asso¬ 
ciated  with  the  invariance  of  a  restricted  part  of  the 
Langrangian  under  a  larger  group  and  their  niassless- 
ness  IS  not  a  consequence  of  symmetry  breakdown  in 
these  solutions.  (Contractor's  abstract) 
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Stanlord  U.  Dept,  ol  Physics,  C.ilif. 

EL;  CTRON  SCATTERING  FROM  NUCLEAR  MAGNE¬ 
TIC  MuMENTS,  bv  r..  .A.  Grifly  and  D.  U.  L.  Yu. 
|I965||6|p.  111(1.  diagis,  refs..  (AFOSR-65-2091) 
(Rept.  no.  HEI’L-375)  (Sponsored  jointly  by  An  Force 
Olliei  ol  Scientilii  Reseaich  under  AF  49(638)1389, 
lAtoinn  Eiu  rgv  Coiiiiiiissioi'l,  .indOfficeofN.iv.il 
Rese.iMh)  Al)  463439  Unclassilied 

Also  pulilislied  in  Ph\s,  Rev...  v.  139.  B880-B885, 

Aug  23,  1965. 


AiR  FORCE  SCIENTIFIC  RESEARCH 
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The  elastic  scattering  of  high-energy  electrons  from 
the  magnetic  dipole  and  magnetic  octupole  moments  of 
light  nuclei  is  calculated  using  shell-model  vave  func¬ 
tions.  The  results  of  the  calculation  are  compared  with 
recent  experimental  results  for  Be^  and  B^f  and  the 
possibility  of  obtaining  a  value  for  the  magnetic  octupole 
moment  from  an  analysis  of  these  experiments  is  dis¬ 
cussed.  (Contractor’s  abstract) 


2728 

Stanford  U.  Dept,  of  Physics,  Calif. 

HYPERFINE  STRUCTURE  AND  WEAK  INTERACTIONS, 
by  J.  B.  Adams.  (19651  [2|p.  incl.  table.  (AFOSR-65- 
2096)  (AF  49(638)1389)  AD  627633  Unclassified 

Also  published  in  Phys.  Rev.,  v.  139;  B1050-B1051, 

'Aiig.  23;  1965-.  ■ 

The  contribution  of  possible  4-fermion  V-A  weak  inter¬ 
actions  to  the  hyperfine  splitting  is  considered  for  the 
hydrogen- like  bound  systems  (e-  ,  p*),  (m',.  p+ ), 

(e‘  ,  )i+),  and  (e*  ,  e'^).  Numerical  values  are  pre¬ 
sented  for  the  change  in  hyperfine  splitting  due  to  the 
weak  interactions,  '  E^,  and  the  ratio  of  this  splitting 

to  the  fundamental  electromagnetic  splitting, 

Because  there  exists  an  uncertainty  in  the  theoretical 
prediction  of  •  E^j^j  for  the  (e',  p*)  system  and  because 

the  finite  lifetimes  of  the  (e',  p  ■^)  and  (e*,  e")  systems 
impose  a  minimum  limit  on  the  line  breadth  of  the  hy¬ 
perfine  transition,  these  systems  do  not  prove  practical 
to  test  theories  of  weak  interactions.  However,  for  the 
mesonlc  atom  (p",  p'^)  the  size  of  the  effect,  19  parts 
per  million,  might  be  experimentally  measurable. 
(Contractor’s  abstract,  moduied) 


2729 

Stanford  U.  Dept,  of  Physics,  Calif. 

ABSORPTIVE  CORRECTIONS  AND  FORM  FACTORS 
IN  THE  PERIPHERAL  MODEL,  by  M.  Bander  and 
G.  L,  Shaw.,  (1965|[7|p.  incl.  diagrs.  refs.  (AFOSR- 
65-2097)  (Sponsored  jointly  by  Air  Force  Office  ot 
Scientific  Research  under  AF  49(638)1389,  and  Atomic. 
Energy  Commission)  AD  629020  Unclassified 

Also  published  in  Phys.  Rev.,  v.,  139:  B956-B962, 

Aug..  23,  1365. 

Absorptive  corrections  applied  to  the  peripheral  model 
have  provided  a  relatively  successful  interpretation  of 
a  variety  of  high-energy  production  processes.  There 
exist,  however,  a  number  of  difficult  es  associated  with 
these  calculaliun.s.  This  paper  consioers  the  reaction 
irN  -  N,  which  is  dominated  by  r  exchange,  in  order  to 
study  the  following  three  ambiguities;  (1)  the  actual  de¬ 
pendence  of  the  absorptive  corrections  on  the  initial- 
and  final-state  elastic-scattering  phase  shifts,  (2)  the 
role  of  a  form  factor,  and  (3)  the  numerical  values  of 
the  final-stale  elastic-scattering  phase  shifts.  The 
comparison  of  the  calculation  made  with  the  experi¬ 
mental  data,  in  particular  the  density  matrix  of  the 


leads  to  the  following  results.  The  j  -  1  '2  partial 
waves  must  be  totally  suppressed  by  the  absorptive 
corrections  and  the  form  factor  must  play  a  very  minor 
role  in  order  to  fit  the  observed  deviation  of  the  ’s 
density  matrix  from  that  predicted  by  the  exchange  of 
a  7  in  the  peripheral  model.  Any  form  factor  asso¬ 
ciated  with  r  exchange  is  expected  to  have  a  weak  t 
dependence,  since  there  exists  no  resonance  with  the 
approximate  quantum  numbers  (to  couple  to  the  -)  with 
energy  -:  1.3bev.  It  is  plausible  that  form  factors, 
while  unimportant  for  7  e.xchange,  may  play  a  significant 
role  in  vector  exchange.  (Contractor's  abstract) 


2730 

Stanford  U.  Dept,  of  Physics,  Calif. 

EXCHANGE  ELECTRICAL  MOMENTS  FOR  NUCLEAR 
BETA  AND  G\MMA  TRANSITIONS,  oy  U.  Fujii  and 
J.-L.  Fujita.  [19651  [6]p.  incl.  diagrs.  refs.  (AFOSR- 
65-2696)  (AF  49(638)1389)  AD  627781  UnclassUied 

Also  published  in  Phys.  Rev.,  v.,  140;  A239-A244, 

Oct.  25,  1965. 

The  relative  importance  of  exchange  electric  currents 
in  nuclear  8  and  v  transitions  is  estimated  by  using 
their  relation  to  the  Van  Vleck  potential  and  to  the  sum 
rule  for  nuclear  photoabsorption  cross  section. 

Though  the  exchange  electric  currents  arc  not  experi¬ 
mentally  observable  because  of  the  Siegert  theorem, 
the  estimates  give  us  an  idea  of  the  difference  between 
a  free  nucleon  and  a  nucleon  inside  a  nucleus,  It  is 
found  that  the  magnitude  of  the  exchange  electric  current 
relative  to  the  convection  current  is  more  than  4Crr  at 
the  Fermi  sunace.  (Contractor’s  abstract) 


2731 

Stanford  U.  Dept.,  of  Physics,  Calif 

PROPERTIES  OF  A  MASSIVE  NEUTRAL  GAUGE 
PARTICLE,  by  Y,  Fujii.  [1965]  \l]p.  incl.  diagrs. 
table,  refs,  (AFOSR-65-27e6)  (AF  49(638)1389) 

AO  629283  Unclassified 

Also  published  in  Phys,  Rev.,  v.  138:  B423-B429, 

SprT^TgBSr" 

The  properties  of  a  massive  neutral  vector  particle 
were  investigated  which  is  assumed  to  be  gauge  particle 
associated  with  the  baryon  number  and  to  bear  strong 
interactions.  The  strong  resemblance  to  quantum 
electrixlynamics  serves  as  a  guide..  Results  are  as 
follows-  (1)  A  simple  relation  between  the  mass  and 
wave- function  renormalizations  is  oitained.  (2)  The 
theory  of  mixing  between  two  vector  particles  cannot 
be  applied  in  its  simple.';!  form  i.  oiic  ur  both  ul  them 
are  gauge  partcles.  (3)  There  are  some  restrictions  cm 
the  form  of  the  ir'araction  with  mesons,  -which  can  be 
tested  cxpermientally,.  The  analysis  of  the  production 
of  two  vector  particles  fiom  a  pion  incident  on  a  nucleon 
IS  proposed  as  an  example.  (Contractor's  abstract) 
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Stanford  U.  Dept,  of  Physics,  Calif., 

RADIATIVE  LEPTON  PRODUCTION  BY  A  NEUTRINO 
BEAM,  by  J.  B.  Adams.  [1965]  [lOjp.  incl.  diagrs. 
table,  refs.  (AFOSR-66-0433)  (In  cooperation  with 
Brandeis  U.,  AF  AFOSR-63-368)  (AF  49(638)1389) 

AD  630355  Unclassified 

Also  published  in  Phys.  Rev.,  v  140- B1131-B1140, 

N55r52ri^53:~ 

The  reaction  v  in-M+p+vis  considered.  To  an 
extensive  perturbation-theory  type  model  for  the  non- 
radiative  reaction  (v  ♦  n  -  p  <  p)  arc  added  electro¬ 
magnetic  interactions  of  the  particles  involved.  Total 
and  differential  cross  sections  are  computed  for  several 
neutrino  energies  in  the  BeV  range.  Results  when  nor- 
malired  to  tne  nonradiative  cross  sections  are  found  to 
be  insensitive  to  parameters  in  the  model  except  the 
nucleon  anomalous  moments.  For  high-energy  neutrinos, 
the  effect  of  the  anomalous  moments  is  manifest  as  a 
striking  peak  in  the  photon  spectrum  when  displayed  as 
dad  Ink  versus  Ink.  This  offers  the  possibility  ot 
testing  for  the  excitation  of  higher  nucleon  resonances 
in  the  reaction,  (Contractor's  abstract) 


The  measured  capture  rate  d  muons  in  leading  to 

the  ground  state  of  B  ,  in  i  'mbination  with  other  data, 
IS  employed  as  a  basis  for  a  'termination  of  the  weak- 
interaction  coupling  constants  <  'sociated  with  muon 
capture.  The  study  of  this  transition  has  the  advant¬ 
ages:  (I)  that  the  rate  depends  only  weakly  on  the  vec¬ 
tor,  induced  pseudoscalar,  and  (possible)  tensor 
coupling  constants,  but  not  at  all  on  a  possible  scalar 
coupling  consiant;  (2)  that  empirical  information  from 
inelastic  electron  scattering  on  leading  to  the 
excitation  of  the  15. 1-mev  level,  the  M  1  lifetime  of 
this  level,  and  the  fr  1/2  value  for  the  8  decay  of  B^^ 
allows  one  to  determine  the  required  nuclear  matrix 
elements  of  major  importance  (as  well  as  some  of 
minor  importance)  in  practically  a  model- independent 
way.  The  capture  rate  can  thus  be  expressed  in  terms 
of  the  axial  vector  coupling  constant  and  the  weak- 
magnetism  coupling  constants.  Assuming  the  validity 
of  the  conserved- vector- current  hypothesis  (CVC),  and 
5  C„  ■  28,  one  then  fmds  that  FAgy  F,8  = 

"  +0  07  ”  “ 

1.04-0  10  '  *'  O’' if  one  assumes 

F^p=  F^8  ,  one  obtains  lor  the  isotopic  vector  magnetic 
moment  of  the  nucleon  (at  the  appropriate  momentum 
transfer)g(v^)  =  5. o'*'’ '  nuclear  magnetons,  which 

IS  consistent  with  the  CVC  prcdictiou  of  4. 60  nm  and 
can  be  considered  as  evidence  for  v/eak  magnetism  in 
muon  capture.  (Contractor’s  abstract) 


Stanford  U.  Dept  of  Physics,  Calif 


ON  THE  ELECTROMAGNETIC  STRUCTURE  OF  THE 
YUKAWA  MESON,  by  L.  I.  Schiff  [1965||61p. 
(AFOSR-66-0435)  (AF  49(938)1389)  AD  63C398 

Unclassified 

Also  published  in  Prog.  Theoret,  Phys  ,  Suppl. , 
llxtV.TRumClT' TOO- '05,  1965. 

A  discussion  is  presented  of  a  recent  proposal  of 
hofstadter  for  the  iiiea.suroinent  of  the  electromagnetic 
form  factor  of  the  Yukawa  meson,  by  comparing  the 
elastic  scattering  of  positive  and  negative  pions  on  an 
isoscalar  nucleus.  A  formalism  is  developed  which 
permits  coulomb  effects  to  be  calculated  to  first  ordei 
without  the  use  of  coulomb  wave  functions.  In  particu¬ 
lar,  It  IS  shown  that  the  coulomb  burn  amplitude  is  nut 
enough  in  itself,  but  that  there  are  additional  first  order 
coulomb  effects  that  arise  from  distortion  of  the  pion 
wave  function  by  the  nucliar  interaction.  (Contractor's 
abstract) 


Stanford  U.  Dept,  of  Physics,  C.ilif. 

COUPLING  CONSTANTS  IN  MUON  CAPTURE,  by  L,  L. 
Foldy  and  J.  D.  Waleck.!,- [1965]  [lijp.  incl..  diagrs. 
table,  refs.  (AFOSR-66-0452)  (Sponsored  )ointl>  by 
Air  Force  Ollice  of  Scientific  Research  under  AF  49(638) 
1389,  and  Atomic  Energy  Coninussion)  AD  630087 

Unclassified 

Also  publish!  1.1  in  Phys.  Rcv.,  v  140  B1339-B1350, 

DrO,  6,  1955' 


Stanford  U.  Dept,  of  Physics,  Calif., 

SPONTANEOUS  SYMMETRY  BREAKDOWN  IN  A  NON¬ 
LINEAR  BOSON  FIELD;  A  MODEL  FOR  C  VIOLATION, 
by  G.  Marx.  [11 Jp.  [1965]  incl.  diagrs.  refs.  (AFOSR- 
66-0475)  (AF  49(638)1389)  Unclassified 


Also  published  in  Phys.  Rev. 
Nov.  22,  1965. 


140:  B1068-B1078, 


A  boson  field  with  quartic  self-coupling  is  discussed  in 
the  BCS  approximation.  For  certain  values  of  the 
coupling  constant  the  transition  from  simple  products 
to  normal  ordered  products  by  a  Bogolyubov  transforma¬ 
tion  implies  a  spontaneous  breakdown  (A  the  original 
symmetries  in  the  Lagrangian.  In  a  real  scalar  field 
a  discrete  symmetry  can  be  broken;  in  more  complex 
fields  mass  splitting  also  occurs.  If  the  boson  is 
ctiaracterized  by  the  assignment  (P",  the  nonvanishing 
vacuum  expectation  value  of  its  field  operator  may  re- 
.sult  in  tadpole  diagrams,  which  offer  an  explanation  of 
the  C-violating  transitions.  The  experimental  conse¬ 
quences  of  different  coupling  schemes  between  the  0"' 
meson  and  other  particles  are  discussed  m  detail.  The 
role  of  the  and  gffX  matrix  elements  Is  emphasized 
in  eiqilaining  different  C-violating  transitions  in  SU(2)- 
and  SU(3)-symmetric  ways,  respectively. 


Stanford  U.  Dept,  of  physics,  Calif.. 

PHOTOPRODUCTION  OF  rr  <>  FROM  HYDROGEN  NEAR 


AIR  FORCE  SCIENTIFIC  RESEARCH 


1.0  -  8.  0  F"-^.  Model- Independent  radii  of  the  charge 
and  magnetic-moment  distributions  are  given  and  an 
attempt  is  made  to  deduce  form  factors  describing 
the  spatial  distribution  of  the  prtjtons  in  tritium  and 
):eIium-3.  (Contractor's  abstract) 
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Stanford  U.  High-Energy  Physics  Lab. ,  Calif. 

ELECTRON  SCATTERING  FROM  THE  MAGNETIC 
DIPOLE  AND  OCTOPOLE  MOMENTS  OF  BERYLLIUM- 
9  AND  BORON-11,  by  R.  E.  Rand,  R.  Frosch,  and 
M.  R.  Yearian.  [1965]  [4}p.  incl.  dlagrs.  refs. 
[Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Atomic  Energy  Commission  and  Office 
of  Naval  Research  under  [Nonr- 22567])  Unclassified 

Published  in  Phys.  Rev.  Ltrs.,  v,  14:  234-237, 

Teb.  15,  1965. 

Measurements  were  taken  of  the  magnetic  form  factors 
fl  11 

of  Be  and  B  by  electron  scattering  at  an  angle  of 
180°.  A  method  for  studying  the  properties  of  the 
octcpole  moment  in  light  nuclei  was  proposed.  It  was 
concluded  that  agreement  between  the  experimental 
points  and  the  theoretical  curves  would  indicate  that 
the  single- particle  model  could  be  made  to  fit  the  data 
by  multiplying  the  dipole  and  octopole  moments  by  the 
same  factor. 


2756 

Stanford  U.  [High-Energy  Physics  Lab.  ]  Calif. 

INELASTIC  ELECTRON  SPECTRA  FROM  THE 
ELECTRODISINTEGRATIW  OF  DEUTERIUM 
(Abstract),  by  M.  R.  Yearian,  E.  B.  Hughes  and 
others.  [1965]  [l]p.  (^onsorcd  jointly  by  Air  Force 
Office  of  Scientific  Research  and  Office  of  Naval 
Research  under  [Nonr- 22567] )  U  nclassified 

F.’esented  at  meeting  of  the  Amer.  Phys.  Soc, ,  New 
York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer,  Phys.  Soc. ,  Series  n,  v.  10: 
85,  Jan.  27,  1965. 

The  momentum  spectrum  of  inelastic  electrons  from 
the  electrodisintegration  of  the  deuteron  has  been 
measured  for  values  of  the  4-momentum  transfer, 

2  *9  ^ 

q  =1.5,  2. 5,  4.6,  and  7. 5  F"^,  The  spectra  were 
obtained  for  3  different  scattering  angles  for  each  value 

of  q^,  with  tlie  exception  of  7. 5  F”^  where  only  one 
spectrum  at  6  =  120°  was  obtained.  A  comparison  has 
been  made  between  the  observed  cross  sections  and 
that  predicted  from  a  simplified  form  of  the  Durand 
theory,  which  neglects  the  D-state  component  of  the 
deuteron  wavefunctlon  and  the  final-state  n-p  interac¬ 
tion.  Discrepancies  between  the  theory  and  experi¬ 
ment  are  observed  for  momenta  close  to  the  elastic 
peak  and  near  the  peak  in  the  Inelastic  peak,  the  agree¬ 
ment  is  surprisingly  good.  For  the  lowest  values  of 
2 

q  ,  a  peak  appears  in  the  inelastic  spectrum 


corresponding  to  a  strong  ^Sq  n-p  final- state  interac¬ 
tion.  Neutron  form  factors  were  obtained  from  the  area 
under  the  inelastic  peak  and  compared  with  those  obtained 
using  quasielastic-peak  method. 


2757 

Stanford  U.  [High-Energy  Physics  Lab.  ]  Calif. 

NEUTRON  FORM  FACTORS  FROM  INELASTIC 
ELECTRON- DEUTERON  SCATTERING  (Abstract) 
by  E.  B.  Hughes,  T.  A.  Griffy  and  others.  [1965] 

[l]p.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  and  (Xfice  of  Naval  Research  under 
[Nonr- 22567])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 

V.  10:  95-96,  Jan.  27,  1965. 

Values  of  the  neutron  form  factors  G|^^„  and  G^^^  have 

been  obtained  from  electron-deuteron  scatterbig  for 
values  of  the  '•-momentum  transfer  q2  =  i.O  to  30.0 
The  square  of  the  neutron's  charge  form  factor 

was  found  to  be  zero  for  q^  >  6F*  with  an  error  of 
approximately  5%  due  to  uncertainties  in  the  theoretical 
expression  for  the  electrodisintegration  cross  section. 
For  values  of  6f2,  negative  values  were  obtained 
for  (G  )2,  suggesting  a  theoretical  uncertainty  greater 

than  5^.  The  results  for  the  neutron  form  factors  were 
combined  with  the  recent  determination  of  the  proton 
form  factors  by  Janssens  to  obtain  the  isotopic  vector 
and  scalar  form  factors.  The  isotopic  form  factors 
are  analyzed  in  terms  of  the  known  vector  mesons,  w, 
d  ,  and  c.  An  adequate  fit  to  the  form  factors  is  ob¬ 
tained  if  one  uses  an  effective  p  mass  of  567  mev.  An 
attempt  has  also  been  made  to  obtain  a  fit  to  the  form 
factors  by  including  an  additional  Isovector  meson  of 
variable  mass  and  requiring  that  the  pmass  be  near 
its  experimental  value  of  750  mev. 


2758 

Sta.nford  U.  High-Energy  Physics  Lab. ,  Calif. 

PHOTODISINTEGRA'iTON  OF  THE  DEUTERON  BY 
POLARIZED  PHOTONS,  by  F.  F.  Liu.  [1965]  [7]p. 
incl.  diagrs.  (Sponsored  jointly  by  Air  Force  Office 
of  Sclent'flc  Research,  Atomic  Energy  Commission, 
and  Office  of  Naval  Research  under.  [Nonr- 22567] 

Unclassified 

Presented  at  meeting  of  the  Amor.  Phys.  Soc. ,  New 
York,  Jan.  27-30,  1965. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
n,'  V.  10:  SirJam'Z?,  1965. 

Published  in  Phys  Rev.,  v.  138:  B1443-B1449,  June  21, 
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Stanford  U.  [Dept,  of  Physics j  Calif.; 

EXPERIMENTS  AT  UQUID  HEUUM  TEMPERATURE 
ON  MACROSCOPIC  QUANTUM  EFFECTS  AND  GEN¬ 
ERAL  RELATIVITY,  by  W.  M.  Fairbank.  Final  rept. 
Aug.  7,  1965,  3p.  (AFOSR-65-1600)  (AF  AFOSR-62- 
119)  AD  623790  Unclassified 

A  review  is  presented  of  research  in  the  following  three 
areas-  (1)  preliminary  research  on  the  design  of  a  low 
temperature  gyro  experiment  to  check  the  general 
theory  of  relativity  by  an  eigieriment  proposed  by  L.  1. 
Schiff,  (2)  quantized  flux  in  superconductors  which  is 
found  to  be  in  integral  units  of  he  2e  instead  of  he  e; 
and  (3)  the  scattering  of  light  from  He  n  to  see  quantized 
vortices.  During  this  investigation,  a  sigierconductiiig 
circuit  was  developed  capable  in  principle  of  measuring 

10  gauss,  and  the  idea  of  a  truly  zero  magnetic  field 
region  was  conceived,  made  possible  by  the  fact  of  flux 
quantization  in  superconductors. 


2742 

Stanford  U.,  Dept,  of  Physics.  Calif. 

SPIN  AND  GRAVITATION,  by  H.  Pagels.  |1965j  [24lp.. 
incl.  r.-(.s.  (AFOSR-65-0814)  (AF  AFOSR-62-452) 

AD  616217  Unclassified 

Also  published  in  Ann.  Phys.,  v.  31;.  64-67,  Jan.  1965. 

The  presence  of  a  gravitational  or  electromagnetic  field 
can  be  regarded  as  altering  the  symmetries  of  flat  space¬ 
time  in  such  a  way  that  the  group  of  tr-uislations  for 
states  with  charge  and  spin  is  no  longer  abelian.  Fur¬ 
thermore,  just  as  invariance  under  gauge  transforma¬ 
tions  implies  current  conservation,  invariance  under 
general  coordinate  and  general  similarity  tiansfornia- 
tlons  implies  that  the  stress-energy  tensor  must 
satisfy  T®’  ,  -  0  and  (T'*^  -  T°'  > ^  -  0,  ten 

conditions  winch  lead  to  the  Einstein  equations.  It  is 
also  po.ssible  to  construct  the  gravitational  analogue  of 

the  electromagnetic  current,  J„-  (K  2)o^,,T,j^  '  , 
which  depends  on  the  way  in  which  the  distribution  of 
matter  changes,  and  is  divergence-free  oecause  of  the 
Einstein  equations.  In  this  way  the  dynamical  content 
of  syiiimetry  principles  is  emphasized,  and  it  is  shown 
that  Einstein’s  equations  essentially  lollow  from  co¬ 
variance  alone.  (Contractor's  abstract) 


2743 

.Stanford  U.  Dept.,  of  Physics,  Calif. 

CONSEQUENCES  OF  A  WEAK  VECTOR  BOSON  IN 
RADIATIVE  MUON  DECAY,  by  E.  S.  Ginsberg  and 
R,  H.  Pratt.  [I365j  (6jp.  mcl.  diagr.-  rels,  (AFOSR- 
65-452)  AD  621351  Unclas.sifled 

Also  published  in  Nuovo  Cimcnto,  Senes  X  v.,  35- 
rfT;il¥,~Jah;'!“  1965. 


Consequences  ot  a  weak  vector  boson,  W,  for  radiative 
muon  decay  m  -  e  -t  i’*  ir  4  vare  calculated,  including 
the  effects  of  anomalous  electromagnetic  properties  for 

the  W- boson.  All  effects  are  small,  of  order  X  =  ra^  m'^, 

MW 

relative  to  the  spectrum  in  the  absence  of  a  W-boson. 

This  is  consistent  with  present  experiments.  (Contractor's 
abstract) 
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Stanford  U.  [Dept,  of  Physics)  Calif. 

MEASUREMENT  OF  THE  LONDON  MOMENT,  by  M., 

Bol  and  W.  M.  Fairbank.  [l&6S|[4|p.  mcl.  diagrs. 

|AF  AFOSR-63-3481  Unclassilied 

Published  in  Proc.  Ninth  Internal ‘1.  ConJ.  on  Low 
Temperature  Physics.  Columbus,  Ohio  (Aug.  3I-Sept.. 

4,  1964),  ed.  by  J.  G.  Daunt,  D.  O.  Edwards  and 
others.  New  York,  Plenum  Press,  v.  LT9(Pt.A):  471- 
474,  1965. 

It  IS  shown  that  a  solid  rotatmg  mercury  cylinder 
reversibly  obeys  London's  equations  when  cooled 
through  the  superconductmg  transition.  Thus,  when 
a  mercury  cylinder  is  cooled  through  the  transition 
while  rotating  with  angular  velocity  w,  the  electrons 
in  the  surface  layer  sponutneously  1  ;  behind,  produebig 
a  d.c.  axial  magnetic  field  within  the  superconducting 
ol  10*  wg.  This  same  field  is  produced  if  the  sample 
is  cooled  into  the  superconducting  slate  without  rotation 
and  IS  subsequently  set  into  rotation  wiih  an  angi  'ar 
velocity  w. 


2745 

Stanford  U.  Dept.,  of  Physics,  Calif., 

QUANTIZED  FLUX  IN  SUPERCONDUCTING  CYLINDERS, 
by  A.  L.  Kwirain  and  B.  S.  Deaver,  Jr.  [1965]  [4]p. 
met.  diagrs,  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  ]AF  AFOSR-63-348]  and 
Office  of  Naval  Research)  Unclassified 

PubU^od  in  Proc.;  Ninth  Internal '1.  Coni,,  on  Low 
TerniieraTure  Physics,  Columbus,  Oiiio  (Aug.  31-Sept. 

4,  1964),  ed.  by  J,  G.  Daunt.  D.  O.  Edwards  and 
others.  New  York,  Plenum  Press,  v,  LT9(Pt.  A)r  451- 
454,  1965. 

The  flux  change  occurring  in  small  hollow  superconduct¬ 
ing  cylindeis  cyclically  cooled  through  the  transition 
temperature  in  an  applied  axial  magnetic  field  at  fre¬ 
quencies  up  to  80  heps  was  observed.  A  periodic  varia¬ 
tion  as  a  function  of  applied  field  was  found  at  all  fre¬ 
quencies  tried,  indicating  that  the  quantized  flux  is  es¬ 
tablished  in  these  cylinders  at  least  at  fast  as  lO'^sec. 
The  period  has  been  measured  anU  corresponds  to  a 
flux  change  of  he  2c  through  the  cylinder.  Measure¬ 
ments  were  made  on  tsn,  indium,  lead,  and  vanadium 
cylinders  about  1  cm  long  and  about  40  m  00.  Various 
wall  thicknesses  from  500  A  up  to  1 5,  000  A  were  used. 
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Stanford  U.  Dept,  of  Psychology,  Calif. 

SPONTA:  OUS  and  suggested  POSTHVPNOTIC 
AMNESIA,  jy  E.  R.  Hilgard  and  L.  M.  Cooper.  [1965j 
[1-3^.  incl.  diagrs.  tables.  (.AFOSR-66-2207) 

(AF  49(638)1436)  AD  64JS91  UncUssified 

Also  published  in  InternatT.  Jour.  Clin,  and  Ei^ier. 
riypnMis,  V.  1 3;  261-273,  1965. 

This  investigation  was  carried  out  to  obtain  comparable 
figures  on  the  prevalence  of  spontaneous  and  suggested 
pcsthypnotic  amnesia.  Nmety-one  introductory  psycho¬ 
logy  students  were  randomly  assigned  to  1  of  2  groups, 
and  were  required  to  serve  as  Ss  for  two  consecutive 
days.  The  standard  induction  of  the  Stanford  Hypnotic 
Susceptibility  Scale,  Form  A  was  used  on  the  first  day, 
and  that  of  Form  B  on  the  second.  Suggestibility  items 
were  then  presented  and  served  to  apprise  suscepti¬ 
bility  and  to  teat  for  amnesia.  For  1  groiqi,  spontaneous 
amnesia  was  tested  on  the  first  day,  and  suggested 
amnesia  on  the  second  day.  This  order  was  reversed 
for  the  second  groiqi.  Using  as  evidence  of  amnesia 
that  4  or  fewer  of  the  10  possible  items  were  recalled. 

6  (7%)  showed  spontaneous  amnesia  on  one  of  the  2  days, 
while  a  significantly  large  number  32  (35%),  showed 
suggested  amnesia.  When  the  groups  were  subdivided 
on  the  basis  of  susceptibility  scores,  it  was  found  that 
there  is  a  marked  advantage  ior  suggested  amnesia 
over  spontaneous  amnesia  tor  highly  susceptible  hypnotic 
Ss,  while  this  difference  e.ssentially  disappears  for  low 
3s  It  was  further  found  that  (a)  suggested  amnesia  is 
sigi'.fficantly  -renter  than  spontaneous  amnesia  whether 
or  not  one  follows  the  cJier,  (b)  there  is  a  small  effect 
of  the  suggested  posthypnotic  amnesia  for  all  levels  of 
susceptibility,  but  inis  becomes  pronounced  with  sus¬ 
ceptibility  scores  of  6  and  above,  (c)  the  highly  sus¬ 
ceptible  hypnotic  Ss  show  no  more  spontaneous  post- 
hypnotic  amnesia  than  do  others.  W^ilt  there  may  be 
a  sniall  amount  iif  spontaneous  amnesia,  this  amount, 
if  any,  is  small  compared  with  suggested  amnesia. 
(Contractor's  abstract) 
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Stardord  U.  Dept,  of  Psychology,  Calif, 

THE  FRONTIERS  OF  PSYCHOLOGY,  by  E.  R.  Hilgard. 
(19651  [15i).  the'-,  fefs-  [AF  49(636)1436) 

Unclassified 

Published  in  Science  m  the  Sixties;  Tenth  Anniversary 
AFQSR ^c le’ntif ic  Seminar,  Cloudcroft,  N.  M,  (June 
14-25,  1965),  ed.  by  D.  L.  Arm,  Albuquerque,  New 
Mexico  U.  Office  of  Publications,  1965,  p,  58-72. 

In  this  discussion  of  psychology  as  both  a  basic  and  an 
applied  scircce,  the  vita.i'v  of  the  field  and  its  current 
breadth  is  presented.  At  the  same  time,  it  is  shown 
that  the  difference  between  basic  and  appiie-;  science 
is  not  so  great  when  both  are  good  science,  and  that  in 
tact,  they  mutually  interact.  Psychology  as  a  basic 
science  is  descrilied  through  a  consideration  of  current 
work  in  3  large  fields-  biological,  general  experimenUtl, 
and  so'ial  psychokigy ,  Psychology  as  a  technology  is 


described  by  a  discussion  of  personality  lests,  pro¬ 
grammed  learning,  psychotherapy,  and  persuasive 
techniques.  It  is  pomted  out  that  without  basic  research, 
the  apphcaiions  would  often  be  ineffective  and  uncritical, 
and  without  die  technological  applications,  important 
areas  of  mvestigation  might  have  their  basic  problems 
overlooked. 


2748 

Stanford  U.  Dept,  of  Statistics,  Calil. 

ON  A  CHARACTERIZATION  OF  THE  THREE  LIMITING 
TYPES  OF  THO  EXTREME,  by  J.  Sethuraman.  Feb.  ', 
1965,  12().  (Technical  rept.  no.  104)  (aFOSR-65-063'.') 
(^onsored  jointly  by  Air  Force  Office  oi  Scientific, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research)  AD  610845  Unclassified 

If  X  and  Y  are  uidependent  random  variables  then  they 
are  said  to  be  completely  confounding  if  the  distribu¬ 
tions  of  Z,  Z  conditional  on  Z  -  X,  Z  conditional  on 
Z  =  Y  are  the  same.  If  X,  Y,  and  Z  completely  con¬ 
found  one  another  where  Y  and  Z  have  the  same  distri¬ 
bution  as  a.X  -»  b,  and  a,X  *  b  which  are  basically 
11  ^2 

different  linear  fuittions,  then  the  distribution  of  X  is 
one  of  the  three  limiting  types  of  the  extreme  (minimum) 
observation  from  independent  samples  from  the  same 
population. 
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Stanford  U.  [Div,  of  Engineering  Mechanics)  Calif, 

ALGEBRAIC  STRUCTURE  OF  LINEAR  DYNAMICAL 
SYSTEMS.  1.  THE  MODULE  OF  L ,  by  R.  E.  Kalman. 
(1965)  [6)p.  (AFOSR-67-I469)  (AF  49(638)1440) 

AD  654828  Unclassified 

Also  published  in  Proc,  Nat'l.  Acad.  Sci. ,.  v.  54; 
T5(53“r5(55rDe^  1965. 

The  main  result  of  this  first  note  is  the  theorem  that  a 
Imear,  constant,  discrete-time  dynamical  systenn  Z 
is  a  (finitely  genera* --d)  module  over  the  polynomial 
ring  K  [z)  with  coelficients  m  an  arbitrary  field  K.  In 
cAher  words,  ^  may  be  viewed  as  the  realization  of  a 
certain  algebraic  structure  (  a  module),  just  as  classical 
mechanics  may  be  interpreted  as  the  realization  of  a 
certain  analytic  structure  (  a  differential  equation). 

This  result  is  applied  to  the  proof  of  the  existence  of 
transfer  functions,  derivation  of  recursion  relations, 
and  controllability  criteria  associated  with  j;  ab  iie 
ideas  and  methods  arc  slrt-sed. 
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Stanford  U,  ]Div.  of  Engineering  Mechanics)  Calif. 

TWO-DLMENSTIONAL  HYPERSONIC  STAGNATION 
FLOW  AT  LOW  REYNOLDS  NUMBERS,  by  T  K. 
F'-mielop  and  1.  riiqige-Lolz.  )1965)  [I5lp.  inel.  diagrs.- 
tables,  refs.  (AFOSR- dj-2332)  (AF  AFOSR-62-242) 

AD  629666  Unclassified 
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Also  published  in  Zeitschr.  Flugwissensch. ,  v..  13: 

^52-296,  1965.  ' 

An  accurate  boundary-layer  analysis  for  hypersonic 
high  altitude  flight  requires  consideration  of  second- 
order  (low  Reynolds-number)  effects.  In  the  case  of 
viscous  flow  over  a  cylinder  with  finite  nose  radius  the 
second-order  effects  are  found  to  be  those  arising  from 
wall  curvature,  from  velocity  slip  and  temperature 
jump  ai  the  wall  and  from  displacement-thickness  intt  r- 
action.  A  complete  theory  whicn  accounts  for  all  the.se 
effects  has  been  given  by  M.  D.  Van  Fyke.  Local  solu¬ 
tions  tc  Van  Dyke's  equations  for  the  stagnation  region 
can  be  obtamed  by  an  expansion  m  powers  of  s  (the 
arclengtn  from  the  stagnation  point)  without  use  of 
auxiliary  transformations.  These  Iccal  solutions  be¬ 
come  independent  of  the  free  stream  conditions  when 
the  exact  Sutherland  viscosity  law  is  approximated  by 
a  power  law.  A  large  number  of  solutions  for  various 
wal!-to- stagnation-temperature  ratios  and  power-law 
exponents  are  tabulated.  These  solutions  are  sufficiently 
accurate  (  5  to  6  decimal  places  in  most  cases)  to  be 
used  as  initial  values  for  step-by-step  numerical  pro¬ 
cedures  for  solving  the  first-and  second-order  boundary 
layer  equations.  Perfect-gas  relationships  are  used 
in  the  analysis  and  the  solutions  are  strictly  applicable 
only  when  the  stagnation  temperature  is  not  too  high. 
When  the  wall  is  cold  the  heat-transfer  rate  at  the  stag¬ 
nation  point  IS  fc'ind  tr  be  reduced  due  to  the  second- 
order  effects.  The  calculated  reductions  are,  however, 
much  smaller  tlian  the  measured  reductions  reported 
by  Tewfik  and  Giedt,  but  they  agree  with  Lenard's 
theoretical  results.  (Contractor's  abstract) 
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Stanford  U.  Div.  of  Engineering  Mechanics,  Calif. 

THE  CHOICE  OF  TIME  FOR  ZEROING  A  DISTURBANCE 
IN  A  MINIMUM-FUEL  CONSUMPTION  CONTROL 
PROBLEM,  by  I,  Flugge-Lotz  and  A.  Craig,  [1965] 
[lOjp.  incl.  diagrs,  (AFOSR- 64-0729)  (AF  AFOSR- 63- 
137)  AD  436522  Unclassified 

Presented  at  Wmter  Annual  Meeting  of  the  Amer.  Soc. 
of  Mech.  Engineers,  Nov.,  17-22,  1963. 

Also  published  in  Jour.  Basic  Eng.  v.  87;  29-38, 

Mar.  1965. 

The  choice  of  time  T  for  zeroing  an  initial  disturbance 
with  imnimuni-fuel  consumption  influences  the  depen¬ 
dence  of  the  switching  instances  on  the  phase  variables. 
For  a  sol  of  discrete  values  of  time  T  this  relation  can 
be  lound  easily  and  mechanized  in  a  simple  manner. 

The  restriction  of  the  free  choice  of  time  T  is  so  mild 
that  it  docs  not  impair  the  usefulness  of  the  scheme., 
(Contractor's  abstract) 
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Stanford  U.  Div.  of  Engineering  Mechanics,  Calif. 

INVESTIGATION  OF  OPTIMUM  CONTROL,  by  I.,  FlCfgge- 
Lotz.  Final  rept.  Nov.  1,  1962-Feb.  28,  1965, 


Mar.  2,  1965,  (AFOSR- 65- 051 5)  (AF  AF06R-63- 

137)  Unclassified 

Hie  investigation  is  concerned  with  time  optimal  con¬ 
trol  for  third-order  systems  with  two  complex  poles 
and  one  real  pole  and  time  optimal  control  for  systems 
which  contain  delay  in  their  feedback  paths.  In  the 
latter  case  the  problem  is  described  by  differential- 
difference  equations. 
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Stanford  U.  [high- Energy  Physics  Lao.  ]  Calif., 

ELASTIC  AND  INELASTIC  ELECTRON  SCATTERING 
FROM  for  MOMENTUM  TRANSFERS  OF  LESS 
THAN  1.  OF"  ‘  (Abstract),  by  H.  L.  Crannell,  L.  R. 
Suelzle,  aid  M.  R.  Yearian.  [1965]  [l]p.  (Siionsored 
jointly  by  Air  Force  Office  rf  Scientific  Research  and 
Office  of  Naval  Research  under  [Nonr- 22567} 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc, ,  New 
York,  jan.  27-30,  1965. 

Published  m  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.,  10; 

Using  the  beam  of  electrons  fi  om  the  Stanford  Mark  IH 
linear  accelerator,  cross  sections  for  elastic  scatter¬ 
ing  and  lor  excitation  of  the  4  43-,  7.65-,  and  9.64- 
mev  levels  m  Cl2  have  been  measured.  Using  a 
newly  constructed  100-channel  detector  positioned  at 
the  focus  of  tlie  72- m,,  180°  double-focusing  spectrom¬ 
eter,  we  observe  peak  widths  that  are  less  than  0.  24%. 
This  has  allowed  us  to  study  the  excitation  of  inelastic 
levels  at  values  of  q2  as  low  as  0. 12  F*2,  Using  ihe 
method  suggested  by  Crannell  and  Gnffy,  the  form 
factors  determined  fro.a  the  cross  sections  are  used  to 
determine  transuion  widths  of  the  three  excited  states 
in  cl  2. 
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Stanford  U.  (High-Energy  PhySics  Lab.  ]  Calif. 

ELASTIC  ELECTRON  SCATTERING  FROM  TRITIUM 
AND  HELIUM-3,  by  H.  CoUard,  R,  HoIsUdter  and 
others.  [1965]  [9]p.  incl.  diagrs.  tables  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

Atomic  Energy  Commission  and  Office  of  Naval  Research 
under  [Nonr-22567)  Unclassified 

Published  in  Phys.  Rev.,  v.  138:  B57-365,  Apr.  12, 

T9B5: - 

The  mirror  nuclei  of  tritum  and  helium- 3  have  been 
studied  by  tlie  method  of  elastic  electron  scattermg. 
Absolute  cross  sections  have  been  measured  for  inci¬ 
dent  electron  energies  m  the  range  110-680  Mevat 
scattering  angles  lying  between  40  and  135°  in  this 
energy  range.  The  data  ha/e  been  interpreted  in  a 
straightforward  mannci  and  form  factors  are  given  tor 
the  distributions  of  cliarge  and  magnetic  moment  in  the 
2  nuclei  over  a  range  of  4-momentum  transfer  squared 
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1.0  -  8.  0  F"^.,  Model- independent  radii  ot  the  charge 
and  magnetic-moment  distributions  are  guen  and  an 
attempt  is  made  to  deduce  form  factors  describing 
the  spatial  distribution  of  the  protons  in  tritium  and 
helium-3.  fContractor’s  abstract) 
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Stanford  U.,  High-Energy  Physics  Lab.,  Calif., 

ELECTRON  SCA'^TERING  FROM  THE  MAGNETIC 
DIPOLE  AND  OC  ^iOOLE  MOMENTS  OF  3ERYLLIUM- 
9  AND  BORON-1  >y  R.  E.  Rand,  R.  Frosch,  and 

M.  R.  Year—ii,  j5]  [4lp.  incl.  diagrs.  refs. 

[Sponsored  jointly  by  Air  Force  Office  ot  Scientific 
Research,  Atomic  Energy  Coiiinussion  and  Office 
of  Naval  Research  ui.der  [Nonr- 22567])  Unclassified 

Published  m  Phys.  Rev.  Ltrs. v.,  14:  234-237, 


Measurements  were  taken  of  the  magnetic  form  factors 
9  11 

of  Be  and  B  by  electron  scattering  at  an  angle  of 
180’.  A  method  for  studying  the  properties  of  the 
octopole  moment  in  light  nuclei  was  proposed.  It  was 
concluded  that  agreenicnt  between  the  experimental 
points  and  the  theoretical  curves  would  indicate  that 
the  suigle-particle  model  could  be  made  to  fit  the  data 
by  multiplying  the  dipole  and  octoiiole  moments  by  the 
same  factor.. 
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Stanford  U.,  (High-Energy  P„ysics  L.ib.  |  Calif., 

INELASTIC  ELECTRON  SPECTRA  FROM  THE 
ELECTRODISINTEGRATION  OF  DEUTERIUM 
(Abstract),  byM.  R.  Yeanan,  E.  B  Hughes  and 
others.  [1965]  [1  [p.  (Sponsored  jointly  l)V  Air  Force 
Otfice  of  Scientific  Research  and  Office  of  N.'val 
Resi'arch  under  [Nonr- 22567])  Unclassified 

Presented  at  meeting  ot  the  Anu  i .  Phvs.  Soc. ,  Ni‘w 
York,.  Jar.  27-30,  1965. 

Published  in  Bull.  Anier..  Phy.'-.,  Sue.,  Sines  II,  v.  10 
95,  Jan.,  27,  1965. 

The  riomentum  speitru.ii  of  inelastic  elections  liom 
the  clecti  odisintegratii  n  of  the  deuteion  has  lie-ni 
measured  for  \ilues  of  tlie  J-inomcinum  lianslei, 

tj^  1.5,  2.5,  4.6,  and  7  5F"^.  Ttie  specli a  wi  1 1 
ofitamed  foi  3  diflt  i  ent  si  .itti  i  mg  .iticles  tin  I'.ii  h  e.ilue 
of  q  ,  w  ith  the  .  \i  I  jition  of  7  h  K  ^  vtu  i  e  only  oni 
sneetiuinat  120  \y.is  obl.iiiied.  A  i  onip.ii  ison  t.,i 
been  made  beta  i  en  I  tie  o‘  is.  i  y  ctl  i  loss  sei  f  ions  .uid 
Ifi.it  piedictcd  fiiim  a  smijililiid  1  nm  ol  tin  Dm.inif 
ttuoiy,  wlucti  niglecls  tin  D-state  lomiionint  of  tlie 
d(  utei on  a.  vefuiu  T ion  .iiid  tin  I m.i!- si.iu  n-j)  m*i  i ai  - 
tinii.  Di'.i  I  i'i..incii  s  betyyiinthi  Ifii  oi  ,,  and  i  yjiei  i 
mint. II I  iit)-.i  I  yi  if  loi  niomi  in  i  i  lose  lo  l.ii  el.isin 
peak  and  IK  ,11  tin  jn  .ik  in  tlie  im  hisi  ii  pi  ik  Itn  agi'i  i - 
mi  lit  IS  sill  pi  ising  ly,  i.ooii  r  m  It.i  bnyi  si  lalni  s  i  t 

q^.  ,1  (le.lk  .ijipi  .11  s  111  I/.,  111!  1.1, III  .p.  I’nei, 


cm  responding  to  a  srong  ^Sq  ii-p  liiul-state  interac¬ 
tion.  Neutiiin  form  ’aitois  were  obtained  from  the  area 
undei  thi  ineia.stii  peat  and  compared  wdh  those  obtained 
using  qu.isielastic-pe.ik  method.. 
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Stanfold  U.  [Hign-Euei  gv  Physics  Lab,  [  Calif. 

NEUTRON  FORM  FACTORS  FROM  INELASTIC 
ELECTRO.N-DEUTERON  SCAT'^oRING  (Abstract)', 
by  E.  B  hughes,  1.  A,  Crilfv  and  others.  |1965j 
[I]))..  (Sponsored  jointly  by  Air  Force  Office  ol 
Scientific  Rescan  h  and  Office  of  Naval  Research  under 
[Nonr- 22557])  Unclassified 

Presented  at  meetng  of  the  Amer.  Phys  Soe. Neyv' 
York,  Jan.  27-30,  1965, 

Puuhshed  in  Bull,  Amer.  Phys.  Soc.,  Series  II, 
v.'lD  9'5-'5B,  Jan  27,  1965. 

Values  of  the  neutron  form  factors  and  have 

been  obUiintd  from  electron-dcuteron  scattering  for 
values  of  the  4-1  mentum  transfer  q2  1. 0  lo  30.  0  F"^, 
The  square  of  tl.e  neutron's  ch.irge  form  factor 

Was  found  to  be  zero  for  6F‘2,  with  an  error  of 
approximately  5^  due  to  unceroiinlie.s  m  the  theoretical 
expression  for  the  electrodisintegrfdion  cro.ss  section. 
For  values  of  OF^,  negative  values  were  oblained 
for  (G  )^,,  suggesting  a  tneoretical  unrertaintv  greater 
than  5^.  The  results  t,.r  the  neutron  form  factors  were 
tombined  yvitli  the  recent  determination  of  the  proton 
form  factors  hy  Janssens  lo  obtain  the  isotopic  vector 
and  scalar  form  lactors.  The  isotopic  form  factoi  s 
an  analyred  m  lei-ms  ot  the  known  vert;.'  mesons,  ,. 
o  ,  and  .,  An  adequate  lit  to  the  lurm  factors  is  oh- 
taiiied  it  .me  uses  an  effective  mass  ot  567  mev  An 
attemjH  has  also  been  made  to  obtain  a  lit  to  the  form 
t.ictors  by  im  luding  an  additional  isoveetor  meson  of 
vari.ible  mass  ind  requiring  that  the  mass  be  near 
Its  exjn  nmental  value  of  750  nicy , 
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Slunford  U.  High- Energy  Pliysics  Lab. ,.  Calil, 

PHOTODISINTEGRATION  OF  THE  DEUTERON  BY 
POLARIZED  PHOTONS,  bv  F..  F..  Liu.  |1965||7|i). 
iiiel.  diagrs  (Sponsored  jointly  liy  Air  Force  Ofliee 
of  Senntific  Rise.ir(h,|  Atomic  Energy  Commission, 
and  Ottue  o!  Naval  Rescan  li  undei  [Nonr- 22567] 

Unclassilied 

Pi  eseiited  ut  nie(  ling  ol  the  Amiu  .  Phys.  Sue.,.  New 
Yoik,  Jan  27-30,  1965. 

Alistiaet  pul)lish"d  in  Bull.  Amer.;  Phys.  Soe.,  Sei  us 
H,  v.  10  94,  Jani  27.,  1965 

Published  111  Phy  Rev.,  v.  I  38-  Bl  443-01449,  June  2i,. 

1966. 
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The  asymmetry  m  the  pholodisintegration  of  the  deuter- 
on  by  polarized  photons  has  been  measured  between 
photon  energies  of  75  and  230  mev.  Measurements 
were  made  mostly  at  90"  in  the  center-ol-mass  system, 
but  limited  data  at  45"  and  135’  were  also  obtained. 

The  data  below  140  MeV  are  compared  with  current 
theories.  At  90’  our  results  are  generally  smaller 
than  theoretical  calculations.  The  measured  asymme¬ 
try  changes  sign  at  about  130  MeV  and  shows  a  back¬ 
ward  peaking  at  the  higher  energies.  (Contractor's 
abstract) 
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Stanford  U,.  [High-Energy  Physics  Lab.  ]  Calif. 

PHOTOPRODUCTION  OF  NEUTRAL  MESONS  FROM 
HYDROGEN  NEAR  THRESHOLD,  (Abstract)  by  F.  Bulos 
and  B,  Richter.,  [1965)  [1  [p.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  (Nonr- 
22567),  Atomic  Energy  Commission,  and  Office  of 
Naval  Research)  UncLissitied 

Pi  esented  at  meeting  of  the  Amer.  Phvs. ,,  Soc. , 
Washington,  D.  C  ,:  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys..  Sue.,.,  Series  11, 
i,nT)'"445r'Apr.,  20,  1965. 

.\bsolule  and  differential  cross  sections  have  been 
measured  for  the  photoproduction  of  neutral  pion.s 
Iro.’i  hydrogen  at  3  different  laboratory  '-ray  eneigies: 
185,  no,  and  160  Mev.  The  t  ecutl  proton  was  momen- 
tum-an.ilvzed  and  identified  bv  2  counters  in  coincidence. 
The  i  oi'lficiems  A,  B,  Cforthec.m  angular  di.striliu- 
tion  (d  d  0),  A  *:  B  cos  •  i  cos2  *  were  determined. 
Using  the  dispersion  relation  calculation  of  Ciiew, 
Goldberger,,  Low,  and  Nambu  the  coefficients  A,  B,  C 
were  e.viiressed  in  terms  of  S  and  P  wai eshifts  in  the 
isolopit  spin  slates  2  3,  1  2.  Taking  the  better  known 
ph.ise  shilts  from  scattering  e.\perinients  the  phase 
•-hilts  'jj,  were  Calculated  It  was  found  that 

IS  negative  at  tlie  above  energies  and  goes  positive  at 
-lav  energy  of  325  mev  corresponding  to  pion  energy 
in  scattering  e.Nperiments  of  180  mev..  Absolute  and 
dillerintial  cross  sections  and  values  of  phase  shit's 
tliai  best  fit  the  experiment  are  pieacnted 
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St.infoid  U.  Higli'Eiurgi  Ph.isics  Lab.,.  Calif, 

POSITRO.N- PROTON  SCATTERI.NG,  by  A.  Bi  owman, 
F.  Liu,  and  C..  Schacif,  M.ii.  8,  1965,  28p.  mcl. 
ilias.  di.tgrs.  tallies,  lets.  (Rept.  no.  KEPL-351) 
(Sponso'sd  jointly  tjy  j*V,'  Force  Offict'  of  Scientifii 
Rese.uch,  At  linn  Fiim gv  Comniisslonl,  .ind  Officv 
ill  .Nav.ii  Rcseaiih  anOei  Noni -22567)  AD  463448 

Unclassified 

Puliiislu'd  in  Phvs,  lii'V.,.  v.  139  B1079-Df085,  Aug. 
Z3',  1905.  ” 


ratio  of  positron-proton  to  electron-proton  scattering. 
Four-momentum  transfers  as  large  as  0.  756  (bev/c)^ 
(19. 5  F“^)  were  used.  The  data  mdicate  that  2'photon 
effects  are  (4. 0  ±  1.  5)%  larger  -han  those  predicted  by 
the  radiative  corrections  at  the  highest  momentum 
transfers  attained  in  these  experiments.  The  2-pholon 
corrections  predicted  using  a  static  charge  distribution 
fit  the  data  well  at  lower  momentum  transfer  and  for¬ 
ward  angles,  but  appear  to  be  small  at  higher  momentum 
transfer  and  backward  angles.  (Contractor's  abstract) 
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Stanford  U.,  Inst,  for  Mathematical  Studies  in  the  Social 
Sciences,  Calif, 

A  CORRELATED  URN-SCHEME  FOR  A  CONTINUUM 
OF  RESPONSES,  by  B.  C.  Arnold.  July  20,  1965,  84p. 
incl..  table,  refs.  (Technical  rept.  no.  75)  (AFOSR-65- 
1594)  (AF  49(638)1253)  AD  623171  Unclassified 

A  new  model  to  cover  the  case  of  simple  learning  with 
a  continuum  of  responses  is  presented  and  analyzed. 
Called  a  correlated  urn- scheme,  it  is  an  adaption  of 
the  continuous  analog  of  the  classical  urn- scheme  for 
learning.  The  behavior  of  the  model  under  no'i- 
contir.gent  reinforcement  is  mvestigated  and  tests  of  the 
applic.ibility  of  the  model  arc  derived.  Sufficient  con¬ 
ditions,  rela'ing  to  reinforcement  schedules,  for  ergodic 
behavior  in  the  case  of  contingent  reinforcement  are 
developed  using  a  theorem  due  to  lonescu-Tulcea.  The 
relation  of  the  correlated  urn- scheme  to  existing  models 
IS  discussed,  with  much  attention  to  the  much  used 
linear  model,  and  possible  generalizations  of  the  urn- 
.schonie  are  suggested.. 


2762 

Stanford  U  Inst,  fur  Mathematical  Studies  m  tlie  Social 
Sciences,  Calif.. 

THE  GENERALIZATION  FUNCTION  IN  THE  PROBA¬ 
BILITY  LEARNING  EXPERIMENT,  by  M.  V,  Levine.. 
Junes,  1965,  iy9p.  incl.  dugr.s,  table,,  (Technical 
rept.  no,  73)  (AF'‘OSR-65-1595)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Rescar--h  under  |AF  49 
(638)1253),  National  Institutes  of  Health  and  National 
Science  Fouiidtilioii)  AD  622587  Uml.issificd 

This  report  formulates  and  studies  some  metliods  for 
obtaining  generalization  functions  iiom  learning  ifata.. 
First  It  considers  mathematical  quc.^tioiis  and  con- 
e'udes  lhal  Hu  geiieraliz.itiun  funcliun  defined  witii 
respect  to  a  slight  modification  o!  a  familur  learning 
nioclel  IS  essentially  uctermmed  by  the  liehavior  ol  the 
individual  sulijeel  in  one  experiment.  Ne.xt  it  is  jhown 
that  gc'ner.iliz ition  functions  obtained  by  apuLeation  of 
the  nu’tliodv  i  an  be  used  to  predict  certain  empirical 
lunctions  with  grc-.it  accuiacv.  Fmallv,  it  studies  the 
'  mpirical  genei  .hzalioii  lanctions  aiid  attempts  to  de- 
sci  ibe  and  account  lor  the  i  elationship  between  the 
function  and  di.slribut".''i  of  i  cinforc  ements  (C.mtractor's 
.ibstr.ict,.  niiKlitied) 
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The  limin' tail'  e  ol  2-photciii  exch.i'igt  .n  clastic  clcction- 
Jirntoii  sc.illeilii'  was  invest ig.iteci  by  measuimg  the 
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Stanford  U.  [Inst,  for  Mathematical  Studies  in  the  Social 
Sciences]  Calif. 

LANGUAGE  IDENTIFICATION  IN  THE  LIMIT,  by 
£.  M.  Gold.  [Dec.  1965]  33p.  incl.  refs.  (Rand  RM- 
4136-PR)  (AFOSR-66-0419)  [AF  AFOSR-65-856] 

AD  631779  Unclassified 

Language  learnability  is  investigated.  That  is,  given 
a  specified  class  of  possible  languages  and  given  a 
method  of  presenting  information  about  the  unknown 
language,  which  is  to  be  chosen  from  the  class,  the 
question  is  asked,  "Is  the  information  sufficient  to 
distinguish  the  unknown  language?”  Many  definitions 
of  distlnguishability  are  possible,  but  only  one  is 
considered  here.  In  this  prelimmary  investigation,  a 
language  is  taken  to  be  only  a  set  of  strings  on  some 
finite  alphabet  which  is  specified  a-priori.  Several 
variations  of  each  of  two  basic  methods  of  information 
presentation  are  mvestigated;  A  text  for  a  language 
generates  strings  of  the  language  in  any  order  such 
that  every  one  occurs  at  least  once.  An  informant  for 
a  language  can  tell  the  iearnc>  ivhether  or  not  a  string 
is  in  the  language  and  does  so  at  each  time.  It  is  found 
that  the  class  of  context  sensitive  languages  is  learnable 
from  an  informant,  but  not  even  the  class  of  regular 
languages  is  learnable  from  a  text.  (Contractor's 
abstract,  modified) 
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Stanford  U.  Microwave  lab,  ]  Calif. 

GALACTIC  FLARES  AND  QUASI-STELLAR  RADIO 
SOURCES,  by  P.  A.  Sturrock.  Il965|(41p.  incl.  refs. 
(AFOSR-65-1079)  [AF  49(638)1321  j  AD  619755 

Unclassified 

Also  published  in  Nature,  v.  205:  861-864,  Feb.  27, 

T5B5: 

A  theory  of  galactic  explosions  is  proposed  on  the  basts 
that  the  requirements  (or  ouch  a  theory  arc  the  same 
as  for  a  theory  of  solar  flares.  The  pre-flare  state  on 
a  galactic  scale  comprises  a  large  mass  of  gas  which 
is  prevented  from  collapsing  by  the  pressure  of  a  trapped 
magnetic  field;  such  a  configuration  is  called  a  galaxoid. 
Both  gravitational  and  magnetic  energies  will  be  re¬ 
leased  if  the  magnetic  field  and  the  gas  can  be  de-coupled. 
Evidence  in  support  of  the  theory  is  dioeussed. 
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Stanford  U.,  (Microwave  Lab.  ]  Calif. 

RADIATION  AT  THE  PLASMA  FREQUENCY  AND  ITS 
HARMONIC  FROM  A  TURBULENT  PLASMA,  by  P.  A. 
Sturrock,  R.  H.  Ball,  and  D.  E.  Baldwin.  [1965]  [Sjp. 
(^onsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)1321  and  National  Aeronautics 
and  Space  Administration)  Unclassified 

Published  in  Phys.  Fluids,  v.  8-  1509-1516,  Aug.  1965, 


Any  mechanism  which  couples  electrostatic  waves 
(plasma  oscillations)  and  electromagnetic  waves  m  a 
plasma  will  lead  to  radiation  from  plasma  oscillations. 
The  most  important  consequence  of  nonlinearity  of  the 
equations  is  that  2  electrostatic  waves  are  coupled  to 
one  electromagnetic  wave;  this  process  is  therefore 
responsible  for  radiation  at  the  second  harmonic  (2a  )., 
Low-frequency  or  static  mhomogeneities  of  the  plasnVa 
couple  one  electrostatic  wave  to  one  electromagnetic 
wave,  and  therefore,  produce  radiation  at  (or  near)  the 
plasma  frequency..  Two  types  of  inhomogeneity  are 
considered:  "isotropic"  mhomogeneities,  which  are 
fluctuations  in  the  plasma  density,  and  "anisotropic 
mhomogeneities, "  which  comprise  an  inhomogeneous 
distribution  of  currents  and  magnetic  fields  These 
radiation  mechanisms  are  analyzed  by  means  of  a  set 
of  fluid  equations  for  the  electron  component,  which 
should  provide  an  adequate  description  for  plasma 
oscillations  with  wavenumbers  small  compared  with 
the  Debye  wavenumber.  The  radiation  field  is  evalu¬ 
ated  by  a  Green  function  method,  ignoring  re-absorp- 
tion,  which  one  expects  to  be  a  very  weak  process. 

For  each  radiation  mechanism,  a  formula  is  obtained 
for  the  volume  emissivity  of  a  turbulent  plasma  repre¬ 
senting  the  plasma  oscillations  and  the  mhomogeneities 
each  by  a  correlation  function  and  an  energy  spectrum.. 
Useful  approximate  forms  of  these  formulas  are  given. 
(Contractor's  abstract) 
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Stanford  U.  Microwave  Lab. ,  Calif., 

INTERACTION  OF  MICROWAVES  WITH  MATTER. 
Fmal  technical  rept.  May  I,  1963-Sept.  30,  1964. 

Aug.  1965,  20p.  incl.  diagrs.  refs.  (M.  L.  rept.  no. 
1357;  (AF06R-65-1694)  (AF  AFOSR-63-322) 

AD  624102  Unclassified 

The  research  conducted  during  this  study  was  per¬ 
formed  v;ith  tlie  following  objectives-  (1)  to  provide 
a  perturbation  melliod  for  analyzing  waves  in  time- 
varying  plasmas,  (2)  to  provide  a  model  (or  computing 
the  electromagnetic  radiation  from  the  interaction  of 
plasma  oscillaiion.s  witn  density  flucteations;  (3)  to 
gain  understanding  of  the  line  widths  and  positions  of 
the  sharp  Imes  in  the  fluorescence  spectrum  of  ions  m 
crystals;  (4)  to  investigate  frequency  conversion  and 
amplificaiion  at  microwave  frequencies  utilizing  the 
Doppler  shift  effect  m  .solid  materuils;  (5)  to  perform 
experiments  on  ferromagnetic  relaxation;  (6)  to  .study 
the  transient  benavior  of  solid  state  lasers;  .and  (7) 
to  study  the  scattermg  of  electrons  and  phonons  through 
the  effect  of  a  magnetic  field  on  the  thtrmoeteclric 
properties. 
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Stanford  U.  Microwave  Lab.,:  Calif.; 

MICROWAVE  RESEARCH.  Qi>arter!y  status  rept..  no, 
26,  May  1-July  31,  1965,  18p.  -ncl.  illus.  diagrs. 

(M.  L.  rept.  no.  1312)  (AFOSR-65-2309)  (Siionsored 
jointly  by  Air  Force  Office  of  Scientif-c  Resorreh, 
Army  Research  Office  (Durham),  and  Office  of  Navai 
Research  under  Nonr- 22548  )A0624567  Unciassified 
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This  repoi  i  reviews  the  eight  work  projects  which  are 
now  active  under  this  contract.  They  are;  (1)  acoustic 
wave  amplification  sutdies;  (2)  optical  maser  research; 
(3)  tunable  lasers;  (4)  electron-phonon  interactions;  (5) 
geometrical  optics  d  acoustic  waves;  (6)  oscillations 
in  semiconductors;  (7)  solid  state  plasma  studies;  (8) 
diffraction  of  light  by  transverse  hypersonic  waves. 
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St.iiilord  U.  Microwave  Lab. ,  Calif., 

HARMONIC  GENERATION  AND  PARAMETRIC 
OSCILLATIONS  IN  A  PLASMA,  by  J.  H.  Krenz  and 
G.  S.  Kino.  |I965j|9|p.  incl.  illus.  diagrs.  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
ne.seareh,.  Army  Research  Office  (Durham)  and 
Office  of  Naval  Research  under  Nonr-225-48) 

Unclassified 

Published  in  Jour.  Appl.  Phys  ,  V.  36:  2387-2395, 

Aiig.  IS55.~ 

.Nonlinear  rf  effects  in  plasmas  are  discussed.  It  is 
shown  that  the  strong  type  of  harmonic  generation 
mechanism  is  due  to  the  equation  of  motion  for  the 
pLisma  electrons  ueing  nonlinear,  as  is  the  relationship 
between  current  and  velocity.  A  theory  of  plasma  har¬ 
monic  generators  and  parametric  oscillators  is  given. 
Input  reaction  is  taken  into  account  and  it  is  shown  that 
a  resonance  at  the  output  frequency  tends  to  lead  to  high 
efficiency.  Such  a  resonance  is  the  electrostatic  reso¬ 
nance  of  a  plasma  sphere.  Eiqieriments  carried  out 
with  a  small  spherical  rf  discharge  are  described.  A 
25''i  conversion  efficiency  to  the  second  harmonic  of 
an  S-band  signal  has  been  obtained.  Measurements 
have  been  made  up  to  the  seventh  harmonic.  For 
maximum  efficiency  a  plasma  resonance  at  the  har¬ 
monic  of  interest  is  required..  By  tuning  the  system 
to  bo  resonant  at  half  the  input  frequency,  parametric 
oscillations  were  obtained  at  this  frequency,  thus 
proving  that  the  nonlinearity  must  be  of  a  reactive 
type.  It  IS  believed  this  is  the  first  time  that  para¬ 
metric  oscillations  have  been  observed  in  a  plasma. 
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INTERACTION  OF  UGHT  AND  MICROWAVE  SOUND, 
by  C.  F.  Quate,  C.  D.  W.  Wilkinson,  and  D.  K. 
Winslow.  [1965]  [21^,  Incl..  illus.  diagrs..  refs. 
(Sponsored  jointly  by  Air  Force  Aeronautical  Systems 
Division;  Air  Force  Office  of  Scientific  PeS'-irch 
under  AF  49(638)1429,  and  Air  Force  Ofice  of 
Scientific  Research,  Army  Research  OfOce  (Durham), 
and  Office  of  Naval  Research  under  Nonr- 22548) 

Unclassified 

Published  111  Proc..  IEEE,  v.  53-  1604-1623,  Oct.  1965, 

The  interaction  of  sound  waves  at  microwave  frequenics 
and  electromagnetic  waves  at  optical  frequencies  is  de¬ 
noted  by  the  term  Bt  illouin  scattering.  In  the  pasi, 
this  type  of  scattering  has  been  used  tor  measuring 


elastic  constants  of  materials.  Interest  in  this  subject 
has  been  renewed  with  the  availability  of  coherent  light 
from  a  laser  and  there  are  now  a  variety  of  problems 
where  this  Interaction  can  be  utilized.  It  can  be  used 
to  modify  an  optical  beam  by  either  deflecting  it  in 
space  or  translating  it  in  frequency.  It  can  be  used  to 
monitor  the  spatial  distribution  of  acoustic  energy. 
Brillouin  scattering  from  thermal  sound  waves  can  be 
used  to  determine  the  velocity  d  sound  and  attenuation 
m  media  where  it  is  difficult  to  use  more  conventional 
means.  With  stimulated  Brillouin  scattering,  an  in¬ 
tense  light  beam  can  generate  coherent  sound  of  great 
intensity.  The  authors  discuss  each  of  these  cases  and 
calculate  the  mteraction  in  terms  of  classical  para¬ 
metric  amplifiers  and  parametric  oscillators  are 
exhibited.  Recent  experimental  results  are  summa¬ 
rized  and  serve  to  confirm  the  simple  picture  wherein 
the  2  wave  systems  are  coupled  together  by  the  photo- 
elastic  and  electrostrictive  constants  of  the  medium. 
(Contr.ictor's  abstract) 
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Stanford  U.  Microwave  Lab. ,  Calif. 

PHONON  DRAG  AND  PHC»ION  INTERACTIONS  IN 
N-InSb,  byS.  M.  Puri.  [1965]  [IS^p.  incl.  diagrs. 
tables,  refs.  (%>onsored  jointly  by  Air  Force  Office 
of  Scientific  Research,  Ar.my  Research  Office 
(Durham)  and  Office  of  Naval  Research  under  (Nonr- 
22548])  Unclassified 

Published  in  Phys.  Rev.,  v.  139;  A995-A1009,  Aug. 

2;  «55; — 

The  experimental  results  of  phonon-drag  thermoelectric 
power  of  n-lnSb  are  analyzed  to  obtain  information 
about  electron-phonon  and  phonon-phonon  interactions. 
We  find  that  for  temperatures  greater  than  S'K,  the 
piezoelectric  mode  of  electron  scattering  is  negligible 
as  compared  to  the  deformation  potential  type  of 
scattering.  A  value  of  8.  25  ev  is  found  for  the  defor¬ 
mation-potential  constant.  The  relaxation  time  of  long- 
wavelenjdh  acoustical  phonons  is  given  by  t  (T)  = 

4.  4  X  10  qT"  for  temperatures  r  40°K.  The  data 
also  mdicate  that  inelasticity  of  electron-phonon  colli¬ 
sions  broadening  of  the  electron  energy  levels  are  the 
dominant  "cutoff  mechanisms  involved  in  the  quantum 
theory  of  magnetoresistance;  the  first  dominates  in 
relatively  low  fields,  while  the  latter  takes  over  for 
fields  greater  than  60  kgauss.  (Contractor's  abstract) 
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Stanford  U,  [Stanford  Electronics  Labs.  ]  Calif.. 

ELECTRON  DENSITY  AND  PATH  LATITUDE  DETER¬ 
MINATION  FROM  V.L.F.  EMISSIONS,  by  N.  Brice. 
[1965]  [7]p.  incl.  illus.  diagrs.  table,  refs.  (AF06R- 
65-0897)  (Sjionsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)1060  and  National 
Science  Foundation)  AD  617851  Unclassified 

Also  published  in  Jour.  Atmos,  and  Terrest.  Phys. , 

^r"27TT-'B,~T^65. 
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A  new  technique  has  been  developed  (or  determining 
nose  (requencies  and  time  delays  at  the  nose  frequency 
for  propagation  paths  in  the  outer  magnetosphere.  The 
computed  normalized  whistler  shape  is  plotted  on  a  log- 
log  scale,  allowing  the  nose  frequency  and  nose  time 
delay  to  be  found  very  simply  by  an  overlay  method, 
from  measurements  of  time  delays  at  any  two  other 
frequencies.  The  versatility  and  simplicity  of  this 
method  make  it  particularly  suited  for  use  with  periodic 
vlf  emissions.  (Contractor's  abstract) 
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Stanford  U.  [Stanford  Electronics  Labs.  J  Calif. 

WHISTLER  MEASUREMENTS  OF  THE  EQUATORIAL 
PROFILE  OF  MAGNETOSPHERIC  ELECTRON  DENSITY, 
by  D.  L.  Carpenter.  [1965]  [16jp.  incl.  dlagrs.  refs. 
(AFO6R-65-0899)  (Sponsored  jointly  by  A>r  Force 
Office  of  Scientific  Research  under  AF  ■19(t  28)1060 
and  National  Science  Foindation)  AD  617850 

Unclassified 

Presented  at  Fourteenth  Gen.  Assembly  URSI,  Tokyo 
(Japan)  Sept.  1963. 

Also  published  in  Prog.  Radio  Sci.  1960-1963,  v.  3: 

A  whistler  method  of  deducing  the  equatorul  profile  of 
electron  density  is  described.  Results  of  several  in¬ 
vestigations  are  compared,  and  it  is  found  that  there 
is  excellent  agreement  on  the  shape  of  the  profile..  Its 
average  behavior  in  the  range  2  R£  to  5  Rj,  geocentric 
distance  is  estimated  to  fall  between  about  N  'R'^  and 
N  ®  R'^.  Several  roughly  comparable  estimates  of 
numerical  values  are  found  to  be  within  a  factor  of 
about  2.  It  IS  found  that  the  results  from  whistlers 
are  generally  consistent  with  5000-kni  values  of  elec¬ 
tron  density  obtained  by  Incoherent  scatter  measure¬ 
ments  at  the  geomagnetic  equator.  Whistler  evidence 
of  a  knee  in  the  equatorial  profile  is  presented  which  is 
consistent  with  measurements  made  by  the  Lunik  I  and 
Lunik  n  probes.  Some  of  the  recently  obtained  results 
on  temporal  variations  in  magnetospherlc  density  are 
also  discussed. 
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Stanford  U.  [Stanford  Electronics  Labs,  j  Calif. 

EFFECTIVE  TRANSPORT  COEFFIQENTS  AT  LOW 
AND  HIGH  COLUSION  FREQUENCIES  (Abstract),  by 
0.  Buneman.  [1965]  [Ijp.  [AF  49(638)152-:] 

Unclassified 

Presented  at  meeting  of  the  Anier.  Phys.  Soc. ,  New 
York,  Nov.,  4-7,  1964. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n, 

V,,  lO:  232,  Feb.  25,  1965. 

It  has  been  found  possible  to  employ  gasdynaniical  con¬ 
cepts  and  teiminology  for  the  description  of  a  plasma 
even  at  low  and  vanishing  collision  frequencies.  The 


plasma  must  be  near  thermal  equilibrium  and  nearly 
uniform.  It  must  be  treated  as  a  gas  mixture  (neutrals, 
ions,  electrons),  each  component  having  its  "effective” 
coefficients  of  specific  heat,  viscosity,  thermal  conduc¬ 
tion,  and  Van  der  Waals  force.  The  components  are 
brought  into  interaction  by  momentum  and  energy-ex¬ 
change  terms,  the  macroscopic  Coulomb  mteraction 
bemg  mcluded  here  as  a  link  between  ions  and  electrons. 
The  four  transport  coefficients  are  functions  of  the 
wavenumber  and  frequency  of  the  deviations  from  ther¬ 
modynamic  equilibrium.  The  exact  functional  dependence 
is  determined  by  the  choice  of  a  model  fr  -'  the  collision 
teim,  such  as  B-G-K  or  Fokker-Planck.  Formulas 
valid  at  all  values  of  collision  frequency  arc  obtained 
from  these  models,  and,  in  the  limits  of  high  and  zero 
collision  frequencies,  one  fmds  the  correct  dispersion 
laws  for  sound  waves,  ion  waves,  and  (Landau-damped) 
plasma  oscillations. 
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Stanford  U.  Stanford  Electronics  Labs. ,;  Calif. 

EXPERIMENTAL  SEPARATION  OF  COLLECTIVE 
AND  INDIVIDUAL  PHENC«VtENA  IN  PLASMAS- 
ANOMALOUS  RESISTANCE,  by  K.  I.  Thomassen. 

[1965]  [4]p.  incl.  diagrs.  refs.  (AF  AFOSR-63- 286) 

Unclassified 

Published  m  Jour.  Appl.  Phys.,  v,  36.  62-65,  Jan. 
- 

An  experimental  method  for  separating  collective  effects 
from  collision  dominated  phenomena  m  plasmas  consists 
of  probing  the  plasma  at  a  frequency  between  the  colli¬ 
sion  and  plasma  frequencies  that  govern  the  rates  of 
the  mdividual  and  collective  processes.  This  method 
is  applied  to  the  measurement  of  anomalous  resistance 
by  utilizing  a  re-entrant  cavity  to  expose  a  quiescent 
plasma  to  the  strong  electric  fields  at  this  intermediate 
frequency,  thus  provoking  anomalous  resistance.  The 
resistive  loading  of  the  cavity  is  then  observed  as  a 
function  of  power  level  or  field  strength,  giving  evidence 
of  an  anomalous  resistance  above  power  levels  which 
initiate  the  two- stream  instability. 
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PROPERTIES  OF  GALLIUM  ARSENIDE  DIODES 
BETWEEN  4.  2"  AND  300° K,  by  D.  J.  Dumin  and 
G,  L.  Pearson.  [1965]  [9]p.  incl.  diagrs.  tables,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Office  of  Naval  Research,  a..d  Army  Research 
Office  (Durham)  under  Nonr- 22524)  Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  36:  3418-3426, 

Nov.,  1&65. 

The  current-voitage  characteristics  of  zinc-diffused 
gallium  arsenide  diodes  have  been  measured  between 
4.2°  and  300°K,  with  carrier  concentrations  in  the  n- 
type  region  varying  from  6  x  10*^  to  9  x  10*®  cm*®. 

In  the  forward  direction  it  is  shou-  that  the  current  is 
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due  to  tunneling  at  low  temperatures  and  high  carrier 
concentrations  whereas  it  arises  from  thermal  processes 
involving  recombination  in  the  space-charge  region  at 
higher  temperatures  and  low  carrier  concentrations. 

The  temperature  at  which  the  current  changes  from 
predominantly  tunneling  to  predominantly  thermal  m 
origm  has  been  determined  as  a  function  of  the  n-type 
carrier  concentration.  In  the  reverse  direction  the 
current  in  these  diodes  appears  to  be  dominated  by 
tunneling  at  all  temperatures  and  doping  densities  tested. 
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Stanford  U.  [Stanford  Electronics  Labs.  |  Calif., 

MULTIPHASE  PERIODIC  VERY- LOW- FREQUENCY 
EMISSIONS,  by  N.  Brice.  Il965|(9ip.  incl.  illus. 
diagrs.  refs.  (AFOSR-65-0907)  (Sponsored  jomtly  by 
Air  Force  Office  of  Scientific  Research  imder  AF  AFOSR- 
62-370  and  National  Science  Foundation)  AD  617240 

Unclassified 

Also  published  in  Jour,.  Research  Nat'l.  Bur.,  Stand., 
vrSSD;  257-“2S5;  Feb.  1965. 

Wlien  periodic  very-low-frequency  (VLF)  emissions 
of  more  than  1  set  arc  observed  concurrently  (multi¬ 
phase  emissions)  the  observation  of  3  sets  symmet¬ 
rically  spaced  is  surprisingly  frequent.  Evidence  is 
presented  which  suggests  that  2  sets  represent  a 
transient  situation,  and  that  the  strength  of  1  emission 
may  depend  on  the  strength  of,  and  the  elapsed  time 
since  the  preceding  emission.  The  data  arc  interpreted 
as  evidence  of  a  relaxation  phenomenon  m  the  genera¬ 
tion  of  discrete  VLF  emissions,  and  a  qualitative  ex¬ 
planation  of  the  stability  of  symmetrical  3-phase  emis¬ 
sions  IS  given.  (Contractor's  abstract) 
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EFFECT  OF  GAUSSIAN  BEAM  SPREAD  ON  PHASE 
VELOCITY  MATCHING  IN  CW  OPTICAL  SECOND- 
HARMONIC  GENERATION,  by  G.  E.  Francois  and 
A.  E.  Siegman.  [1965]  |6lp.  incl.  diagrs.  (AFOSR-65- 
1957)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR- 63- 323  and 
Aeronautical  Systems  Division)  AO  626518 

Unclassified 

Also  published  in  Phys.  Rev.,-  v.  139;  A4-A9,  July  5, 
T5B5. - 

This  paper  reports  the  results  of  an  e.xperiniental  and 
theoretical  study  of  the  angular  variation  of  iptical 
second-harmonic  generation  in  animonium  dihydrogen 
phosphate  using  a  Gaussian  single-transverse-mode 
cw  gas-laser  beam.  The  oliserved  angular  dependence 
of  the  second-harnionic  output  near  the  phase  matching 
angle  is  significantly  different  from  the  ((sinC)  v  [2 
angular  dependence  predicted  by  plane- wave  theory. 

The  difference  can  be  quantitatively  explained  by  an 
extended  analysis  which  takes  into  account  the  Gaussian 
amplitude  distribution  and  spherical  wavefront  of  the 
cw  laser  beam.  The  theory  predicts  small  but 


significant  corrections  to  the  results  of  measurements 
cd  the  nonlinear  coefficients  of  materuls.  These 
corrections  can  also  account,  at  least  appn.ximately, 
for  the  effects  of  small  crystal  defects  and  imperfectly 
Gaussian  beam  path  rns.,  (Contractor  s  abstract) 
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APPARENTLY  LOSSLESS  TIME- VARYING  NETWORKS, 
by  B.  D.  O.  Andt  rson  and  R.  W  Ntwconib  Sept.  1965. 
|28|p.  1111 1.  dugrs  (Teihi.ical  repl  no  6559-1) 

(AFOSR- 65- 1734)  (AF  AFOSR-63- 337)  AI)  474063 

Urn  lassif  led 

Time- varying  mufliporl  ii ansloniiers  ailh  seioiKtiry 
ports  termiiialed  in  passivi  lime- invai  unt  (ap.<cilois 
are  shuun  to  be  mk  neiessai  liy  lossless  A  theorem  is 
proved  giving  niies.sarv  and  hulfiiienl  londilions  ai  Ihi 
tiansfoi mer  turns- ratio  foi  there  lo  lie  linili  energy 
excilations  at  the  iransforiuer  pnmaiv  producing 
arbitrary  chaiges  on  the  lapatiti  .  'Contractor  s 
abst  ract) 
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USEFUL  TIME- VARIABLE  CIRCUIT- ELEMENT 
EQUIVALENCES,  bv  B.  D.  Anderson,  D.  A.  Spaulding, 
and  R.  W.  Newcomb.  |1965||  2b.  incl.  dugrs. 

(AFOSR- 65- 2357)  (AF  AFOSR-63- 337)  AD  627970 

Unelassilied 

Alsu  published  m  Electron,  Ltrs. ,  v.  I  56-57, 

Manse?:'"' ■ 

Because  time-varuble  t  ircuil  elements  have  properties 
not  possessed  by  time- invai  unt  ones,  such  as  the 
ability  (u  modulate  or  amplify  with  low  noise,  it  is 
useful  to  have  different  ways  of  looking  at  them.  Here 
general  equivalences  are  presented  for  tlme-varUble 
inductors,  capacitors,  resistors  and  gyrators,  using 
tmie-invarunt  elements  and  time- variable  transformers, 
which  allow  various  properties  lo  be  determined  and 
interpreted  on  physical  grounds. 
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Stanford  U..  Stanford  Electronics  Labs. ,-  Calif, 

THE  TIME- VARIABLE  TRANSFORMER,  by  B.  D. 
Anderson,  D.  A.  Spaulding,  and  R.  W,  Newcomb. 
|1965||2|p.  incl.  dugrs.  (A 'OSR-65-2358)  (AF 
AFOSR-63-337)  AD  627738  Unclassified 

Also  published  in  Proc,  IEEE,  v,  53;  634-635,  June 

19657 - 

A  theorem  is  presented  which  stales  the  conditions 
under  which  a  time- variable  scattering  matrix  exists, 
showing  that  it  satisfies  an  antecedance  (causality) 
restriction.  Because  of  its  importance,  the  lossless 
condition  h.is  also  been  stated.  The  statements  have 
been  worded  m  terms  of  network  theory,  but  because 
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of  the  unportance  of  general  scattering  systems,  the 
results  should  be  o(  use  In  other  disciplines. 
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Stanford  U.  Stanford  Electronics  labs, ,  Calif. 

THE  TIME- VARIABLE  SCATTERING  MATRIX,  by 
D.  A.  guiding  and  R.  W.  Newcomb.  [1965]  [2^. 
incl.  diagr.  refs.  (AF06R-65-235g)  (AF  AF06R-63- 
337)  AO  627740  Unclassified 

Also  published  in  Proc.  IEEE,  v.  53;  6S1-652, 

USTIWr - 

Uses  and  realizations  of  the  ideal  time- variable  trans¬ 
former  are  pou.ted  out.  Although  physical  realizations 
must  of  necessity  only  be  approximate,  the  uses  in 
modeling  and  synthesis  of  time- variable  systems  make 
it  an  object  for  consideration  in  its  own  right. 


2782 

Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

ON  THE  DEFINITION  OF  A  NETWORK,  by  R.  W. 
Newcomb.  [196SJ[2lp.  Incl.  refs.  (AFOSR-65-2360) 

(AF  AFOSR-63-337)  AD  627741  Unclassified 

Also  published  in  Proc.  IEEE,  v.  53:  547-548,  May 

IWF. - 

A  more  general  definition  of  a  network  is  outlined 
following  the  approach  of  McMillan  in  terms  of  voltages 
and  currents  allowed  at  the  terminals,  A  network  N 
being  defined  as  a  set  of  allowed  pairs  of  port  variables 
V  and  1,  these  being  allowed  by  virtue  of  their  satisfying 
the  network  constraints  Cj^. 
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Stanford  U.  Stanford  Electronics  Labs, ,  Calif. 

ON  RELATIONS  BETWEEN  SERIES-  AND  SHUNT- 
AUGMENTED  NETWORKS,  by  B.  D.  Anderson  and 
R.  W.  Newcomb.  [1965||1|>.  incl.  diagrs,  (AFOSR- 
65-2422)  (AF  AFOSR-63-337)  AD  627739 

Unclassified 

Also  published  in  Proc.  IEEE,  v.,  53:  725,  July  1965. 

The  shunt-augmented  impedance  matrix  for  a  linear 
time-varying  network  was  introduced  The  existence 
of  this  matrix  guarantees  and  is  guaranteed  by  the 
existence  d  the  augmented  network  admittance  matrix, 
or  the  scattering  matrix.  Further  these  3  matrices 
are  related  in  a  simple  fashion. 
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Stanford  U.  Stanford  Electronics  Labs,,-  Calif., 

ON  THE  TERMINAL  DESCRil’TION  OF  NONLINEAH 
NETWORKS,  byR.  W.  Newcomb.  [1965]  [2)p.  incl. 


diagr.  refs.  (AFOSR-65-2788)  (AF  AFOSR-63-337) 
AO  629686  Unclassified 

Also  publishea  in  Proc.  IEEE,  v.  S3.  1149-1150, 
AJg.'TBBS; - 

A  general  description  is  introduced  as  a  means  for 
expressing  the  terminal  constraints  on  port  variables 
for  nonlinear  networks. 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calii. 

LOSSLESS  TIME- VARYING  IMPEDANCE  SYNTHESIS, 
by  D.  A.  Spaulding.  (1965)  [3Jp.  incl.  diagis.  (AFOSR- 
66-0110)  (AF  AFOSR-63-337)  AD  641466 

Unclassified 

Also  published  in  Electron.  Ltrs, ,  v.,  1:-1S5-167, 

Aug,  1965. 

Finite  n-port  networks  are  characterized  in  terms  of 
their  impulse  responses.  The  properties  of  passivity  and 
losslessness  are  used  to  specify  the  form  of  the  impulse 
response  and  to  give  a  synthesis  using  time- varying 
transformers  and  time- invariant  inductors,  capacitors 
and  gyrators, 
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Stanf  ord  U.  Stanford  Elect: onics  Labs. ,  Calif., 

PROOF  OF  THE  MANLEY-ROWE  RELATIONS  FRCM 
QUANTUM  CONSIDERATIONS,  by  B.  D.  Anderson. 
[1965)  (lip.  (AFOSR-66-0192)  (AF  AFOSR-63-337) 

AD  631124  Unclassified 

Also  published  in  Electron.  Ltrs.,  v.  1;-199,  Sept., 
1665. 

The  document  is  comprised  of  critical  comments  by 
Anderson  of  the  paper  "Proof  of  the  Manley- Rowe  Re¬ 
lations  from  Quantum  Considerations",  by  J.  Brown 
(Electron.  Ltrs  ,v.,  1:- 23,  Mar.  1865),  and,  of 
Brown's  reply. 
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Stanford  U.  Stanford  Electronics  Labs  ,  Calif. 

A  CAPACITOR-TRANSFORMER  GYRATOR  REALIZA¬ 
TION,  by  B.  D.  O.  Anderson  and  R.  W.  Newcomb. 
|1965||l|p.  incl.  diagr.  (AFO6R-66-019S)  (AF  AF06R- 
63-  337)  AD  631 1 23  Unclassified 

Also  published  in  Proc.  IEEE,  v.  53:  1640,  Oct.  1965. 

By  cancelling  the  capacitors  in  a  previous  realization, 
a  new  method  of  gyrator  realization  is  added  to  the 
somewhat  more  practical  ones  already  in  existence. 

It  is  shown  that  all  litioar,  finite,  nonreciprocal  time- 
invariant  networks  can  be  realized  by  time-nivarunt 
resistor,  capacitors,  inductors,  and  time-varying 
transformers. 
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Stanford  U.  Stanford  Electronics  Lab. ,  Calif. 

ON  RECIPROCITY  AND  TIME- VARIABLE  NETWORKS, 
by  B.  D.  0.  Anderson  and  R.  W.  Newcomb.  [1965J 
[lb-  mcl.  diagrs,  refs.  (AFOSR-66-0197)  (AF  AFOSR- 
63-337)  AD  631115  Unclassified 

Also  published  in  Proc.  IEEE,  v.,  53;  1674,  Oct.  1965. 

Reciprocity  of  an  n-port  network  is  defined  by  the  convo¬ 
lution  relationship  between  the  allowed  pairs  (v,  i)  o( 
time-domain  voltage  v  and  current  i  n-vectors,  with 
matrix  transportation  of  the  v  quantities.  The  definition 
places  symmetry  and  time- invariance  constraints  on 
a  scattering  matrix.  This  indicates  that  some  non¬ 
reciprocal  time- invariant  networks  are  equivalent  to 
time- variable  ones  constructed  only  from  resistors, 
inductors,  capacitors,  and  transformers. 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif.. 

AN  INTEGRATABLE  TIME- VARIABLE  GYRATOR,  by 
W.  New  and  R.  W.  Newcomb.  [1965]  (2|p.  incl.  diagrs. 
(AFOSR-66-0558)  (AF  AFCItjR-63-337)  AD  641471 

Unciassificu 

Also  published  in  Proc.  IEEE,  v.  53;  2161-2162,  Dec. 

T5B5: - 

The  !  ,cle  presents  a  gyrator  realization  which  allows 
time- variable  gyration  resistances  and  which  appears 
natural  for  integrated  circuitry.  The  circuit  which  is 
discussed  has  been  constructed  in  nonintegrated  form 
and  has  worked  rather  satisfactorily. 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

FOSTER-TYPE  TIME- VARYING  LOSSLESS  SYNTHESIS, 
by  D.  A.  Spaulding.  [1965]  [2|p.  incl.  diagrs.  (AF 
AFOSR-63-337)  Unclassified 

Also  published  in  Electron.  Ltrs..  v.  1;:  248-249, 

i3ov:,T:5e5r  — 

This  letter  outlines  a  lossless  lime- varying  one-port 
synthesis.  This  synthesis  is  converted  to  a  Foster- 
type  syntiiesis  using  a  network  equivalence  in  which  a 
time- varying  transformer  terminated  in  2  fixed 
capacitors  is  shown  to  be  equivalent  to  a  time- varying 
transformer  terminated  in  a  fixed  inductor  and  a  fixed 
capacitor.  (Contractor's  abstract) 
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Stanford  U.  (Staeford  Electronics  Labs.  ]  Calif., 

AN  INTERPRETATION  OF  TRANSVERSE  WHISTLERS, 
bv  I.  Kimura,  R.  L.  Smith,  and  N.  M.  Brice.,  (1965| 
(6|p.  incl.  diagrs.  refs.  (AFOSR-66-0546)  (Sponsored 


jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-65-7e3,  National  Aeronautics  and  Space 
Administration,  and  National  Science  Foundation) 

AD  641215  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.,  70; 
5§61-5&66,T5ec7  1,  1965. 

An  explanation  is  offered  for  the  transverse  whistler. 
This  type  of  whistler  was  first  observed  in  the  Alouette 
1  Satellite  VLF  recordings.  It  appeared  in  the  frequency 
range  of  1-8  kc/s  and  was  observed  late  at  night  (2100 
0100  local  time)  from  moderate  to  low  latitudes  (44° 
-30°  dipole  latitudes).  One  peculiar  characteristic  of 
this  whistler  is  that  the  variation  of  time  delay  with 
frequency,  observed  ai  1000-km  altitude,  is  given  by 
the  sum  of  the  Eckersley  law  time  delay,  characteristic 
of  normal  whistlers,  and  an  additive  correction  term.. 


2792 

[Stanford  U,  Stanford  Electronics  Labs. ,  Calif,  j 

AN  ANISOTROPIC  ELECTRON  VELOCITY  DISTRIBU¬ 
TION  FOR  THE  CYCLOTRON  ABSORPTION  OF 
WHISTLER  AND  VLF  EMISSIONS,  by  H.  Guthart.  [1965] 
[13b.  incl.  diagr.  rels.  (AFOSR-66-1074)  (AF  AFOCR- 
65-783)  AD  641213  Unclassified 

Also  published  in  Jour.  Research  Nat '1.  Bur.  Stand. , 

V.  69D:  1463-1415,  Nov.  1965. 

In  1962,  Scarf  proposed  cyclotron  absorption  as  the 
physical  mechanism  explaining  the  high-frequency  cutoff 
of  nose  whistlers.  Using  the  Scarf  proposal,  two 
enisotropic  electron  velocity  distributions  for  the  mag¬ 
netosphere  are  assumed  and  the  complex  refractive 
index  is  evaluated  for  each.  The  transverse  (with  re¬ 
spect  to  the  ambient  earth's  field)  velocity  distribution 
in  each  case  is  assumed  Maxwellian.  The  first  longitu¬ 
dinal  distribution  of  velocities  considered  is  Maxwellun 
to  several  mean  square  velocities  and  then  is  propor- 
tlona;  to  V*.  The  cyclotron  damping  term  Is  then 
evaluated;  however,  upon  Investigation,  the  rate  of 
change  of  whistler  damping  with  frequency  is  found  to 
be  insufficiently  rapid  to  agree  with  the  observed 
whistler  cutoff.  The  second  velocity  distribution  con¬ 
sidered  is  a  double-humped  Maxwellian,  i.  e. ,  a  thermal 
electron  distribution,  and  a  resonant  electron  stream,; 
This  distribution  allows  for  cyclotron  absorption  and, 
at  the  same  time,  is  consistent  with  the  whistler  disper¬ 
sion  and  attenuation.  Arising  from  the  analysis  of  the 
double-humped  Maxwellian  distribution  is  a  transverse 
instability  developed  by  Bell  and  Buneman  which  leads 
to  VLF  emissions.  The  relative  Importance  of  cyclotron 
damping  vis-a-vls  VLF  emissions  is  examined  and  a 
qualitative  explanation  of  some  whistler- induced  emis¬ 
sions  IS  suggested.  (Contractor's  abstract) 
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[Stanford  U..  Stanford  Electronics  Labs. .  Calif,  ] 

NOSE  WHISTLER  DISPERSION  AS  A  MEASURE  OF 
MAGNETOSPHERE  ELECTRON  TEMPERATURE,  by 
H..  Guthart.  |1965j|3b.  mcl.  illus.  diagrs.  tai.le,  refs. 
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(AFOSR-66-1075)  (AF  AF06R-65-783)  AD  641214 

Unclassified 

Also  published  in  Jour.  Research  Nat'l.  Bur.  Stand. , 

V.  69D;  1417-1424,  Nov.,  1965. 

The  fractional  deviation  of  nose  whistler  group  delay 
from  the  zero  -  temperature  model  has  been  calcu¬ 
lated  assuming  a  Maxwell.an  magnetosphere  and  a 
gyrofrequency  electron  u<.nsity  distribution:  i.  e. ,  the 
electron  density  varies  as  the  inverse  cube  with  dis¬ 
tance  from  the  earth’s  center..  The  thermal  correction 
to  the  zero-temperature  group  refractive  index  has 
been  inserted  into  the  nose- whistler  group  delay  integral 
to  determine  the  modified  group  delay.  Significant 
deviations  from  the  zero- temperature  group  delay  lor 
frequencies  above  the  nose  frequency  have  been  calcu¬ 
lated.  Since  deviations  from  the  zero-teinpera'uri 
dispersion  ot  a  lew  percent  arc  readily  disceriuol  >, 
nose  whistler  data  should  provide  at  least  an  estimite 
of  the  upper  bound  on  magnetosphere  temperature. 
Twenty-three  whistlers  have  bean  analyzed  and  an 
iqiprr  bound  on  magnetosphere  temperature  of  2(10^)’K 
has  ueen  determmed.  (Contractor's  abstract) 
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Stanford  U.  Stanford  Electronics  labs. ,  Calif. 

OPTiC.\L  ADAPTIVE  ESTIMATION  OF  SAMPLED 
STOCHASTIC  PROCESSES,  by  U,  T.  Magill.  Dec.  1963, 
67p.  incl.  diagrs.  refs.  (Technical  rept.  no,  6302-3) 
(AFOSR-64-1333)  (Sponsored  jointly  ;>y  Air  Force  Office 
of  Scientific  Research,  Army  Research  Oil ice  (Durham), 
and  Office  of  Naval  Research  under  Nonr- 225(24) 

AD  436021  Unclassified 

Also  published  in  IEEE  Trans.  Automatic  Control, 
vrXCT0;'W4:^9,  Oct.  1965, 

An  nlaptive  .ipproacli  is  presented  to  the  problem  o! 
estimating  a  sampled,  scalar- v.Uued,  stochastic  pro¬ 
cess  described  by  an  initially  unknown  pai.mieter  vector, 
Kr.owledge  of  this  quantity  completely  specifics  the 
statistics  of  the  process,  and  coiisequcntlv  the  optimal 
estimator  must  learn  the  value  of  the  parameter  vector. 
In  order  that  construction  of  the  optimal  estimator  be 
feasible  it  is  necessary  to  consider  only  those  processes 
whose  parameter  vector  comes  from  a  finite  set  of  a 
prion  known  values.  Fortunately,  many  praeticai 
problems  may  be  represented  or  adequately  approxi¬ 
mated  by  such  a  model.  The  optimal  estimator  i.s 
found  to  be  composed  of  a  set  of  elemental  estmiators 
and  corresponding  set  of  weighting  coefficients,  one 
pair  for  each  possible  value  of  the  parameter  vector. 
This  structure  Is  derived  using  properties  of  the  condi¬ 
tional  mean  operator.  For  qaussmarkov  processes  the 
elemental  estimators  are  linear,  dynamic  systems,  and 
evaluation  of  the  weighting  coefficients  Involves  rela¬ 
tively  simple,  nonlinear  calculations.  The  resulting 
system  is  optimum  m  the  sense  that  it  minimizes  the 
expected  value  of  a  positive-definite,  quadratic  form 
in  terms  of  the  error  (a  generalized  meae- square- 
error  criterion)  (Contractor's  abstract) 
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jStanfo  •<'  U.  ]  Stanford  Electronics  Labs. ,  Calif, 

QUANTUM  EFFIQENCY  AND  RADIATIVE  LIFETIME 
IN  p-TYPE  GALLIUM  ARSENIDE,  by  3.-  Vilms  and 
W.  r-,  Spici  r.  [1965]  [7|).  incl.  diagrs.  table,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research.  {Army  Research  Office  (Durham)],  and 
Office  of  N  tval  Research  under  Nonr- 22524) 

Unclassified 

Published  in  .Tour.  Appl.,  Phys.,  v.  36:  2815-2821, 

1965. 

A  new  inethoi.;  :or  the  study  of  radiative  recombination 
in  un’  \>rmly  doped  semiconductors  has  been  developed 
and  .applied  'o  p-tyj.e  gallium  arsenide.  The  bulk 
quantum  elficiency  is  o'otained  by  measurement  of 
.  >toliu'  '  'escence  as  a  function  of  the  penetration 
length  o.  le  c'  iting  radiation.  Using  an  estimatea 
electron  mobin'.e,  the  total  recombination  lifetime 
ot  electrons  (minority  carriers)  is  found  from  this 
photolua'.in' .-icencf  measurement  and  also  Independently 
by  the  no  1- urem  it  of  surface  photovoltage.  The  radia¬ 
tive  lifetime  is  dtiermmed  from  the  bulk  quantum 
efficiency  and  the  total  electron  liletime.  The  model 
on  which  tn<  |•,easu■•ements  are  based  accounts  for 
the  prmci'  life'  s  affecting  the  intensity  of  photo- 
lumme:..  cti ,  i,  c. ,  bulk  quantum  efficiency,  surface 
recombuialion,  and  refraction  and  reflection  of  lu¬ 
minescence  at  the  sample  surface.  The  model  is  con- 
.sistent  with  the  ejqienmcntal  data  for  the  p-type 
gallium  arsenide  samples  studied.  The  bulk  quanlum- 
elficiencv  values  obtained  here  are  8*^  at  300'’K  and 
28%  at  8C'‘K  for  2  higher-efiiciency  samples  and  6 
tirr  lower  for  a  third  sample.,  "The  radiative  lifetime 
of  .  hi  .rons  is  found  to  be  ajiproximately  2  x  10"®  sec 
at  SOO'  K,  and  3  x  10'^®  sec  at  80°K.  The  total  lifetime 
of  elections  (minority  carriers)  is  found  to  be  approxi- 
i  "  i.(h  1.6  X  10'®  sec  at  300'’K  and  10'*®  sec  at  80''K 
foi  the  2  higher-efficiency  siimples,  and  10-10  sec  at 
both  temperatures  for  the  third  sample.  (Contractor's 
abstract) 
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[Stanford  u.,  Slanlord  Electronics  I-abs, ,  Calif. 

SURFACE  STATES  AND  BARRIER  HEIGHT  OF  METAL- 
SEMICONDUCTOR  SYSTEMS,  by  A.  M.  Cowley  and 
S.  M.-  Sze.  [1965]  [9^.  incl.  diagrs.  tables,  refs. 
([Sponsored  jointly  by  Air  Force  Office  ot  Scientific 
Research,.  Office  of  Naval  Research,  and  Army 
Research  Office  (Durham)]  under  Nonr- 22524) 

Unclassified 

Published  in  Jour.  Appl..  Phys.,  v.  36:  3212-3220, 

OFf. 

The  barrier  height  for  n-type  semiconductor-inetal 
contacts  is  found  to  be  a  linear  combination  of  the 

metal  work  function  lo  and  a  quantity  o.  which  is  de¬ 
ni  0 

fined  as  the  energy  below  which  the  surface  states  must 
be  filled  (or  charge  neutrality  at  the  semiconductor 
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surface.  The  energy  <(^  is  measured  from  the  edge  <rf 

the  valence  band.  For  constant  surface  state  density 
the  theoretical  e}q[>re8Sion  obtained  is<s  =v(0-x)  + 

Bn 

(1  -  V )  (E„  -  i  ,  «*ere  x  and  E  are  electron 

eon  g 

affinity  and  the  band  gap  of  the  semiconductor,  respec¬ 
tively  ' ,  is  the  image  force  barrier  lowering, 
and  r  is"  a  weighting  factor  which  depends  mainly  on 
the  surface  state  density  and  the  thickness  of  the  inter- 
facial  layer.  The  parameter  v  is  found  to  range  from 
0. 07  for  GaAs  to  almost  unity  for  the  CdS  data,  mdicat- 
ing  weak  and  strong  dependence  of  the  surface  barrier 
height  on  the  metal  work  function.  The  value  of  <p  is 

roughly  a  th  rd  of  the  respective  band  gap  energies  for 
Si,  Gap,  and  GaAs,  and  the  surface  state  density  for 
these  semiconductors  is  found  to  be  in  the  range 
10^®  -  10*^  states/ cm^/ev,  for  the  eiq^ieriments  cited. 


2797 

Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

SURFAC.E  STATES  AND  BARRIER  HEIGHT  IN  METAL- 
SEMICONDbv.  FOR  SURFACE  BARRIER  DIODES,  by 
A.  M.  Cowley.  May  1965,  187p.  (Technical  rept.  no. 
0414-1;  rept.  no.  SU-SEL- 65-051)  (  Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Army  Research  Office  (Durham), 
under  Nonr-22S83)  AD  467489  Unclassified 

Metal-semiconductor  surface  barrier  diodes  were 
investigated  from  the  standpoint  of  the  mechanism  for 
the  formation  of  the  potential  barrier  at  the  metal- 
semiconductor  Interface  and  the  measurement  of  the 
barrier  height.  The  dependence  of  the  barrier  height 
of  metal- semiconductor  systems  upon  the  metal  work 
function  was  derived  with  the  following  assumptions: 

(1)  The  contact  between  the  metal  and  the  semiconduc¬ 
tor  has  an  interfacial  layer  of  the  order  of  atomic 
dimensions;  it  was  further  assumed  that  this  layer  is 
transparent  to  electrons  with  energy  greater  than  the 
potential  barrier,  but  can  withstand  potential  across 
it.  (2)  The  surface  stale  density  (per  unit  area  per 
electron  volt)  at  the  interface  is  a  property  only  of  the 
semiconductor  surface  and  is  independent  of  the  metal. 
Several  models  for  describing  the  bias  behavior  of  the 
MOS  structure  with  surface  states  are  also  discussed. 
For  thin  mterfacial  layers,  the  model  which  specifies 
that  the  surface  states  charge  is  independent  of  bias 
seems  to  best  describe  the  variation  of  the  depletion 
capacitance  with  voltage  for  GaP  and  Si  diodes. 
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STD  Research  Corp, ,  Pasadena,  Calif. 

ELECTRICAL  BREAKDOWN  OF  GASES  AT  ELEVATED 
TEMPERATURES,  by  A.  N.  Kontaratos  and  S.  T. 
Demetriades.  [1965j[2]p,  incl.  tables.  (AF08R-65- 
1417)  (AF  49(638)1445)  AD  622646  UncUssified 

Also  published  in  Phys.  Rev,,  v.  137:  A1685-A1686, 

War:  IST TW5'.  ■ 


A  recently  developed  analytical  eigiression  relating 
cr/p  with  E/p  (a  is  the  Townsend  ionization  coefficient, 

E  the  applied  field  strength,  p  the  pressure)  is  used  in 
conjunction  with  an  appropriate  breakdown  criterion  to 
theoretically  formulate  the  eiqperimental  Paschen's 
law.  Variations  of  both  temperature  and  pressure  are 
considered  in  this  derivation.  Theoretical  and  eiqperi- 
mental  values  of  both  od(d  is  the  length  of  the  discharge 
g^)  and  the  minimum  breakdown  voltage  for  air  are  in 
cl-ise  agreement  in  the  region  of  validity  of  the  streamer 
theory,  i.  e.,  for  pd  >  SOOmro  Hg  x  cm.  (Contractor's 
abstract) 
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STD  Research  Corp. ,  Pasadena,  Calif. 

APPUCAnONS  OF  OHM’S  LAW  FOR  MULTI- 
CC»fPONENT  PLASMAS  (Abstract),  by  S.  T. 
Demetriades.  [1965]  [2]p.  (Bound  with  AF08R-65-1266: 
AD  622527)  AF  49(638)1445  Unclassified 

Presented  at  Eighth  AFOSR  Contractor's  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
Calif.,  Apr.  29-30,  i985. 

A  generalized  Ohm's  law  for  non- isothermal  multi- 
component  plat  las  with  temperature  and  pressure 
gradients  is  derived  from  a  system  of  differential 
equations  describing  the  transport  of  momentum  for 
each  species  a  of  a  multicomponent  plasma  in  electric 
and  magnetic  fields.  This  system  of  differential  equa¬ 
tions  is  derived  from  the  Boltzmann  equation  by  de¬ 
fining  the  drift  velocity  of  species  a  with  respect  to 
the  velocity  of  the  plasma  as  a  whole.  An  advantage 
of  this  formulation  is  that  it  removes  some  of  the 
restrictive  assumptions  of  Polovin  and  Tserkasova 
while  it  retains  their  generalized  multicomponent  re¬ 
sults.  This  generalized  Ohm's  law  is  used  to  deter¬ 
mine  the  scaler  conductivity.  Hall  and  ion- slip  co¬ 
efficients  and  the  pressure  and  temperature  gradient 
coefficients  for  any  3  or  4  component  plasmas.  It  is 
shown  that  the  electron  temperature  gradient  must  be 
used  in  computing  the  effect  of  temperature  gradients. 
These  results  can  be  extended  to  an  n- component 
plasma.  On  the  basis  of  this  Investigation  it  is  shown 
how  particle  concentrations  computed  for  equilibrium 
mixtures  can  be  corrected  and  used  in  the  computation 
of  the  Ohm'  law  for  non- equilibrium  (2- temperature) 
mixtures. 
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STD  Research  Corp. ,  Pasadena,  Calif, 

OHM'S  LAW  IN  MULTICOMPONENT  NON-ISOTHERMAL 
PLASMAS  WITH  TEMPERATURE  AND  PRESSURE 
GRADIENTS,  by  S.  T.,  Demetriades  and  G.  S. 
Argyropoulos.  Final  rept.  Sept.  1965  [183)p.  incl, 
tables,  refs.  (Research  rqit.  no.  STD-65-12)  (AF06R- 
66-0004)  (AF  49(638)1445)  AD  628020  Unclassified 

A  Closed  set  of  transport  equations  with  collision  terms 
that  have  been  evaluated  by  the  13-moment  approxima¬ 
tion  IS  used,  under  well-defined  assumptions,  to  de¬ 
rive  a  generalized  Ohm's  law  in  multicomponent 
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non-i&otherinal  pl?smas  as  a  function  of  the  electric 
and  magnetic  fields  and  the  temperature  and  pressure 
gradients.  The  nine  coefficients  defining  this  depen¬ 
dence  are  ei^ressed  in  matrix  form  in  terms  of  compo¬ 
nent  properties  for  any  number  N  of  components  in  the 
plasma,  each  component  having  its  own  temperature. 

The  matrix  eiq;iressions  are  evaluated  in  detail  for  N  = 

4,  5;  this  allows  the  investigation  of  effects  that  cannot 
be  studied  wiLh  the  available  three-fluid  expressions. 

It  is  shown  Uiat  in  any  plasma  in  which  this  theory 
applies,  the  only  temperature  gradient  that  needs  to  be 
considered  in  Ohm's  law  is  that  of  the  electrons  and 
that  ail  the  plasma  properties,  except  those  that  describe 
or  include  interactions  between  heavy  species,  must  be 
determmed  at  the  electron  temperature. 
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Stevens  Inst,  of  Tech.  Dept,  of  Physics,  Hoboken,  N.  J. 

MECHANISM  AND  DYNAMICS  OF  COAXIAL  PLAS.MA 
ACCELERATKX4,  by  W.  H.  Bostick.  Final  technical 
rept.  July  1965,  7p.  (Rept.  no.  SIT-PlBli  (AFOSR-65- 
1532)  (AF  AFOSR-64-465)  AD  619527  Unclassified 

The  character  of  the  current  sheet  which  separates  a 
plasma  from  a  magnetic  Held  is  eiqjlored.  One  interest¬ 
ing  configuration  of  this  current  sheet  is  that  formed 
by  the  flow  of  plasma  over  the  dipole  magnetic  field 
produced  by  a  loop  coil  inserted  in  the  vacuum  system. 
Magnetic  field  probes  and  electric  field  probes  have 
already  shown  that  this  current  sheet  exhibits  turbulence 
in  the  form  of  plasma  vortices.  The  study  of  this  turbu¬ 
lence,  in  order  to  understand  its  onset  and  its  scale  is 
now  an  objective.  The  correlation  of  this  plasma  beha¬ 
vior  with  that  of  the  solar  wind  on  the  geomagnetic  field 
is  also  an  objective.  The  character  of  turbulence  in  the 
current  sheet  of  the  plasma  coaxial  acceleration  is 
studied.  The  mechanism  of  plasma  propulsion  in  the 
small  2  wire  and  coaxial  button  guns  is  investigated. 
(Contractor's  abstract) 
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Stevens  Inst,  of  Tech.  [Dept,  of  Physics]  Hoboken,  N.  J. 

PLASMA  VORTICES  IN  THE  COAXIAL  PLASMA 
ACCELERATOR,  by  W,  H.  Bostick,  W.  Prior,  and 
E,  Farbcr.  [1965]  [3|p.  incl.  Ulus,  diagrs,  (Sponsored 
jointly  by  Air  Force  Cambridge  Research  Laboratories; 
and  Air  Force  Office  of  Scientific  Research  under  AF 
AFOSR-64-465)  AD  629800  Unclassified 

Also  published  in  phys.  Fluids,  v.  8:  745-747,  Apr. 

T565: - 

Considerations  of  conservation  of  mass  and  momentum 
flow  in  the  plasma  coaxial  accelerator  make  it  apparent 
that  plasma  eddies  or  vortices  should  be  produced  behind 
the  current  sheet.  Measurements  of  axial  and  radial 
electric  fields  of  radial  current  density  and  ion  I'ow 
density,  show  experimentally  that  these  vortices  are 
present. 
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Stevens  Inst,  of  Tech.  Dept,  of  Physics,  Hoboken,  N.  J. 

FLOW  OF  PLASMA  AROUND  A  MAGNETIC  DIPOLE 
by  W.  H.  Bostick,  H.  Byfield  and  others.  Mar.  1965. 
[i3)p,  incl.  Ulus.  (Scientific  rept.  no.  1)  (AF06R-65- 
1624)  (^oiisored  jointly  by  Air  Force  Cambridge 
Research  Laboratories  and  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-65-465)  AD615780 

Unclassified 

Also  published  in  Phys.  Fluids,  v.  8:  1397-1399. 

WisBs: - 

Plasma  flow  over  a  3-dimensional  dipole  is  emmined 
to  determine  the  existence  and  character  of  turbulent 
electric  fields.  Image  converter  photographs  exliibit 
general  boundary  shapes  which  are  m  accord  with 
theoretical  shapes.  Magnetic  probe  measurements 
show  that  the  magnetic  field  is  highly  turbulent  in  the 
magnetic  boundary  and  that  the  character  of  the  turbu¬ 
lence  IS  asymmetric.  Eiectric-field  probe  and  ion 
density  measurements  also  show  that  the  plasma  is 
turbulent  m  the  boundary  of  the  magnetic  cavity  and  that 
the  plasma  penetrates  the  cavity  in  a  turbulent  state. 

The  character  of  the  signals  suggests  that  the  turbulence 
is  in  the  form  of  plasma  eddies  or  vortices. 

(Contractor's  abstract,  modified) 
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Stevens  Inst,  of  Tech.  [Dept,  of  Physics)  Hoboken,  N.  J. 

PLASMA  VORTICES  (Abstract),  by  W.  H.  Bostick,  E. 
Farber  and  others.  [1965)  [l)p.  (Bound  with  its  AFOSR 
65-1266;  AD  622527)  (AF  AFOSR-65-465) 

Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
CalU.,  Apr  29-30,  1965. 

Plasma  vortices  were  observed  in  the  coaxial  plasma 
accelerator,  the  parallel  plat,  plasma  accelerator,  the 
magnetic  ravity  and  the  boundary  of  the  magnetic  cavity 
in  plasma  flow  over  the  magnetic  dipole,  the  firing  of  a 
small  button  plasma  gun  m  a  dipole  magnetic  field,  and 
in  the  firing  of  a  small  button  plasma  gun  across  a 
magnetic  field.  Electric  field  measurements  of  rota¬ 
tional  velocity  profiles  show  that  the  plasma  vortices 
rotate  as  rigid  bodies  around  the  magnetic  field  lines. 
Double  probe  measurements  of  plasma  density  profile 
are  shown.  Measurements  were  taken  on  the  rate  of 
increase  of  this  vortex  radius  R  with  time. 
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Stockholm  U.  Dept,  of  Zoology  (Sweden). 

LONG  RANGE  NAVIGATION  IN  ANfMALS,  by  C.  G. 
Edelstam.  Final  scientific  rept.  June  10,  1965  [50 )p. 
incl.  diagrs.  Ubles,  refs  (AFOSR- 65- 1566) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
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Research  under  AF  EOAR-63-6,  King's  fund  for 
Swedish  Culture,  and  Swedish  Fisheries  Research 
Board)  AD  623338  Unclassified 

The  physical  and  sensory  basis  of  navigation  in  fish, 
turtles,  birds,  and  bats  has  been  examined  theoretically 
and  by  experiment.  The  stars  are  found  to  be  superior 
for  several  reasons  to  the  sun  as  potential  cues  m  visual 
navigation.  The  advantage  of  iion'Visual  over  visual 
nai'igation  increases  rapidly  with  mcreasing  size  of  the 
sense  organs,  which  may  help  to  explam  certain  differ¬ 
ences  in  hommg  behavior  between  small  and  large 
animals.  Methods  are  suggested  to  differentiate  be¬ 
tween  navigation  systems  based  on  measurements  ol 
(a)  the  altitude  of  the  stars,  (b)  the  altitude  of  the  sun, 

(c)  the  position  of  celestial  radio  sources,  (d)  the 
mertial  forces  experienced  during  the  outward  journey 
prior  to  homing,  (e)  the  intensity  of  gravity,  (f)  the 
mlensity  and  direction  of  the  Coriolis  force,  and  (g) 
the  intensity  and  direction  of  the  geomagnetic  field. 

Some  results  d  such  tests  and  of  other  experiments  are 
reported.  (Contractor's  abstract) 
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Stockholm  U.  Dept,  of  Zoology  (Sweden). 

NEURAL  MECHANISMS  INVOLVED  IN  INSTINCTIVE 
BEHAVIOR,  by  E.  Fabricius.  Final  scientific  rept. 

Oct.  29,  1965  |$3Jp.  incl.  diagr.  tables,  refs.  (A.'^OSR- 
66-0179)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  EOAR-63-25  and  Swedish 
Natural  Science  Research  Council)  AD  628322 

Unclassified 

Lesions  at  particular  telencephalic  loci  may  effect 
reproductive  behavior,  fear  responses  and  or  learning 
and  retenticn  in  the  pigeon.  Certain  critical  periods 
ara  described  in  the  ontogeny  of  social  behavior  in  the 
pigeon  and  building  behavior  in  ttio  beaver. 
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Stockiiolm  U.  Dept,  of  Zoology  (Sweden). 

BEHAVIORAL  EFFECTS  Of  TELENCEPHALIC  RADIO¬ 
LESIONS  IN  THE  PIGEON  (COLUMBA  LIVIA),  by  L. 
Steen.  Fmal  scientific  rept. ,  Appendix  I,  Oct.  29,  1965, 
28p.  incl.  tables,  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  EOAP-63-25 
and  Swedish  Natural  Science  Research  Council) 

Unclassified 

The  effects  of  restricted  telencephaiic  radiolesions  on 
learning  and  retention  reported  earlier  were  studied  in 
pigeons  with  lesions  mainly  in  the  caudal  and  ineduin 
parts  of  the  telencephalon.  To  give  a  more  complete 
picture,  more  frontally  located  lesions  were  produced 
in  a  group  of  pigeons.  In  aridit  on  attempts  W’cre  made 
to  sever  the  occipito-niesencephalic  tracts  to  verify 
the  .suggestion  that  these  tracts  are  conveying  impulses 
giving  fear  responses.  The  pigeons  were  subjected  to 
learning  and  retention  experiments,  observation  of  fear 
responses,  of  the  occurrence  of  mating  behavior  and  of 
the  occurrence  of  social  behavior  towards  man. 
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Stockholm  U.  Dept,  of  Zoology  (Sweden). 

EFFECTS  OF  ELECTROLYTIC  TELENCEPHALIC 
LESIONS  IN  THE  PIGEON  (COLUMBA  UVIA).  A 
PRELIMINARY  STUDY,  by  E.  Fabricius  and  L.  Steen. 
Final  scientific  rept. ,  Appendix  n,  Oct.  29,  1965, 

7p.  incl.  tables,  (^onsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  ECAR-63-25  and 
S’vedish  Natural  Science  Research  Council) 

Unclassified 

The  technique  of  making  telencephalic  lesions  in 
pigeons  by  local  irradiation  with  high  energy  protons 
ha.s  2  serious  difficulties:  The  obtainable  material 
is  limited  and  the  localization  of  the  lesions  involves 
problems.  To  meet  this  situation,  preliminary  eiqperi- 
ments  were  performed  with  electrolytic  lesions.  The 
mam  purpose  was  to  see  if  satisfactory  localizations 
are  possible,  if  the  lesions  obtain  favorable  shape, 
size  and  limitation  arid  if  the  method  allows  the  produc¬ 
tion  of  a  large  material.  If  these  conditions  are  ful¬ 
filled  the  material  itself  can  also  be  used  for  the  dis¬ 
cussion  of  lesion  effects.  In  tnis  preliminary  material 
attempts  were  made  to  locate  the  lesions  in  such  a  way 
that  information  regarding  possible  relations  between 
telencephalic  structures  and  fear  responses  could  be 
obtained,  i.  e.  by  aiming  at  the  archstriata  and  their 
nervous  connections. 
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Stockholm  U.  Dept,  of  Zoology  (Sweden). 

OBSERVATIONS  ON  THE  ONTOGENY  OF  BUILDING 
BEHAVIOR  IN  THE  BEAVER  (CASTOR  FIBER),  by 
L.  Wilsson.  Final  scientific  rept. ,  Appendix  IV, 

Oct  29,  1965,  3p,  (^onsored  jomtly  by  Air  Force 
Office  erf  Scientific  Research  under  AF  EOAR-63-25 
and  Swedish  Natural  Science  Research  Council) 

Unclassified 

The  ontoge  ly  of  building  behavio*'  was  studied  in  young 
bearers  brought  up  under  almost  natural  conditions, 
withm  a  wild  group  of  beavers  m  an  enclosure,  in  a 
young  beaver  brought  up  by  a  tame  female  in  a  terrarium 
and  in  young  beavers  taken  captive  at  ages  ranging  from 
less  than  10  days  to  more  than  2  months.  Motor  patterns 
were  observed  in  connection  with  treefelling,  transport 
of  all  sorts  of  material,  digging  and  building.  The  motor 
patterns  and  the  ability  to  react  to  a  releasing  and  di¬ 
recting  stimulus  situation  seem  to  be  inborn  to  such  a 
degree  that  good  results  are  obtainable  at  first  con¬ 
frontation  without  it  being  necessary  to  learn  by  trial 
and  error. 
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Stockholm  U.  Dept.,  of  Zoology  (Sw'eden). 

ONTCXiENY  OF  SOCIAL  BEHAVIOR  IN  THE  TIGEON 
(COLUMBA  UVIA),  by  L.  F51I.  Final  scientific  rept.. 
Appendix  ID,  Oct.  29,  1965,  9p.  incl.  diagr.  taolc, 
refs  (Sponsored  jointly  by  Air  Force  Office  of 
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Scientilic  Research  under  AF  EOAR-63-25  and  Swedish 
Natural  Science  Research  Council)  Unclassified 

This  study  mainly  deals  with  the  imprinting  processes 
in  the  common  pigeon  (Columba  livia).  A  short  survey 
of  the  general  development  of  behavior  in  young  oigeons 
IS  given.  With  the  hypothesis  that  the  onset  of  fear  re¬ 
sponses  is  an  inhibiting  factor  for  the  imprinting  these 
processes  arc  studied  in  more  detail.  The  squabs  are 
so  far  taken  from  the  nests  in  2  groups  of  age:  5  days 
(before  the  onset  of  fear  responses),  and  1 5  days  (the 
fear  responses  are  well  established).  Hi-ierto  the 
tests  (a  choice  situation  between  the  imprinting  object 
man  --  and  a  pigeon)  that  are  done  when  the  a.iimals  are 
sexually  mature,  are  too  few  to  tell  anything  about  the 
truth  in  the  above  hypothesis  and  the  critical  period 
of  imprintmg  in  the  pigeon.  (Contractor's  abstract) 
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Stockholm  U.  Inst,  of  PhysiCs  (Sweden). 

SEARCH  FOR  Y*  PRODUCTION  IN  K-  CAPTURES  IN 
NUCLEI,  by  P.  J.  Carlson,  O.  Daiiielsson  and  others. 
[1965]  [15]p.  incl.  diagrs.  tables,  refs.  (AFOSR-66- 
1285)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  EOAR-64-57|  and 
Swedish  Atomic  Research  Council)  AU  639536 

Unclassified 

Also  published  in  Nuclear  r  lys. ,  v.  74;  642-656,  1965. 

An  investigation  of  128  K"  interactions  at  rest  m  emul¬ 
sions  with  a  final  state  of  a  r  hyperon,  a  pion  and  a 
recoiling  nucleus  is  reported.  'The  main  emphasis  is 
laid  on  the  stuay  of  the  monientum  and  invariant  mass 
distributions  of  the  '■  -•  s.-stem  in  order  to  detect 
possible  isobar  Y»  production.  Tlic  distriliutions  show, 
however,  no  leatures  whicli  can  unambiguously  be 
interpreted  as  due  to  resofiance  production.  These  i  e-. 
suits  are  at  variance  voth  results  in  an  earlier  experi¬ 
ment  at  this  laboratory  where  a  highly  significant  peak 
in  the  E  -momentum  was  reported.  Our  results  as 
well  as  the  collected  world  data  are  compared  with 
Adair's  theoretical  model  without  appeal  to  Y*  produc¬ 
tion.  Good  agreement  is  obtained  with  both  s.imples. 
(Contractor's  abstract) 
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Stockholm  U.  Psychological  Labs.  (Sweden). 

THE  INFLUENCE  OF  INTENSITY  AND  DURATION  OF 
ELECTRICAL  STIMULATION  ON  SUBJECTIVE  VARI¬ 
ABLES,  by  G..  Ekinan,  M.  Frankenhaeuser  and  others. 
Ja.i  1965,  8p  incl.  duigrs  tables,  refs.  (Rept,  no 
179)  (AFOSR-65-13P4)  (Sponsored  jointly  by  Air  horce 
Office  of  Scientific  Research  under  AF  EOAR-64-29 
and  Swedish  Council  lor  Social  Science  Research) 
AD618O8I  Uncla.ssified 

The  unpleasantness  and  subjective  duration  of  an  ac 
current  of  50  c  sec  applied  to  2  fingers  was  scaled 
I'.'  subjects  usmg  the  method  of  magnitude  estimation. 
Stimulation  was  varied  with  regard  to  both  intensity. 


ranging  between  1.  5  and  3.  5  times  the  individual  sensa¬ 
tion  threshold,  and  duration,  ranging  from  0. 18  to 
1.72  sec.  It  was  found  (1)  that  unpleasantness  increased 
approximately  logarithmically  with  stimulus  duration; 
(2)  that  unpleasantness  was  a  power  function,  with  the 
exponent  1,5,  of  stimulus  intensity  measured  with  the 
sensation  threshold  as  zero  point;,  (3)  that  subjective 
duration  was  essentially  linearly  related  to  stuiiulus 
duration;  and  (4)  that  subjective  duration  increased 
approximately  logarithmically  with  intensity  of  stimula¬ 
tion.  (Contractor  s  abstract) 


2813 

Sussex  U.,  (Physics  Lab]  Brighton  (Gt,  Bril. ). 

GAPLESS  SURFACE  EXCITATIONS  IN  LIQUID  HELIUM, 
by  D,  F.  Brewer,  A.  J.  Symend,  and  A.  L.  Thomson.; 
(1965)  [4lp.  incl.  diagrs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF-EOAR- 
64-13  and  Science  Research  Council)  Unclassified 

Published  in  Phys.  Rev.  Ltrs.  v.  15;  182-184,  Aug, 

JTTm: — 

It  has  long  been  known  that  boundary  effects  can 
influence  appreciably  the  behavior  of  superfluid  helium. 
In  the  unsaturated  helium  film,  in  which  one  dimension 
IS  restricted  to  less  than  100  A,  Frederikse  (1949) 
foun.d  that  the  superfluid  transition  temperature  is  de¬ 
pressed  below  that  of  the  bulk  liquid,  and  the  ma.\imum 
in  the  specific- hea.  momaly  also  occurs  at  lower 
temperatures,  and  l.ecomes  smeared;  The  measure¬ 
ments  appeared  to  show  that  for  a  given  lilm  ‘hickjicss 
the  onset  temperature  for  superflow  was  well  below 
that  of  the  spccific-heat  maMmum  by  as  much  as  0. 4'’K, 
although  in  the  bulk  liquid  the  2  temperatures  coincide., 

A  later  exoerii.ieni  by  Brewer  et  al  (1960)  showed  th>t 
111  very  fine  chaanels  of  diameter  approximately  70  A 
the  2  temperatures  wei  e  the  same  (  •  2. 05  K)  to  within 
±  0.05’K,  The  authors  have  examined  this  problem 
exjienmentally  in  some  detail,  and  conclude  that  the 
above  results  are  .u  essentially  correct,  and  are  con 
sistent  with  the  prise.nce  of  e.xcilations  associated  with 
a  free  liquid  surface,  ,ind  jiosscssing  a  tempcratui  e- 
dependent  energy  g.ip  winch  becomes  zero  at  a  tempera¬ 
ture  lower  than  tnat  whei  e  the  ordered  phase  disappears. 
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Sussex  U.  Physics  L.ib.,,  Brighton  (Gt.  Brit  ). 

SURFACE  EFFECTS  IN  ®Hc  AT  LOW  TEMPERATURES, 
by  D.  F.  Brewer,  A  J.  Symonds,  and  A.  L.  Thomson 
ll965||31p.  mel.  di.igrs.  [AF  EOAR-64-13| 

UniTassified 

Published  in  Proc  Ninth  Inltriiat'l.  Coni,  on  Low 
Teniperatiire  Physics,  Columlius,  Ohio  (Aug.  31 -Sept 
4,  1964),  ed  by  J,  G.  Daunt,  D.  0.  Edwards  and 
others.  New  York,  Plenum  Press,  v.  LT9(Pt.  .A):  371- 
372,  1965. 

Prelimin.il y  experiments  to  determine  the  inlluence  of 
assembly  .size  on  the  properties  of  liquid  ^He  have  been 
conducted.  Specific  heat  ■”  asurements  of  ^He  adsorbed 
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on  vycor  porous  glass  in  the  range  of  0.  4’  to  2. 5“K 
are  reported.  Comparing  the  specific  heat  of  the 
saturated  liquid  and  of  the  liquid  under  pressure,  in 
the  range  below  1. 3’K,  the  bulk  liquid  values  at  any 
pressure  are  higher..  The  full  vycor  specific  heat 
cannot  therefore  be  eiqilained  as  a  sum  of  compressed 
liquid  values  alone;  it  is  necessary  to  assume  either 
the  pre.eence  of  an  appreciable  amount  of  solid  with 
very  small  specific  heat  or  of  size  effects  (or  both). 
Measurements  on  monolayer  and  2- layer  coverage 
show  large  specific  heat  anolomies. 
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.Sydney  U.  School  of  Physics  (Ausi>-alia). 

TRIANGULAR  FACTORS  OF  MODIFIED  MATRICES, 
by  .).  M,  Bennett.  [1965]  [5)p,  incl.  diagr.  (AFOSR-65- 
2351 )  (AF  AFOSR-62-402)  AD  629530  Unclassified 

A1-.0  published  in  Numerische  Math. ,  v.  7;  217-221, 

TgsJT - 

This  paper  is  coi.cerned  with  obtainmg  the  inverse  of  a 
matrix  of  the  form  B  =  A  +  XCY"^,  where  A  is  n  x  n,  C 
m  X  m,  and  X  and  Y  are  n  x  m  matrices.  It  is  assumed 
that  A'^  is  known.  R3*ner  than  obtain  B**  directly,  the 
author  wishts  to  obtain  tne  factorization  B  -  1  du  from 
the  (assumed  known)  factorization  A  -  LDU.  Here  L 
and  1  are  lower  triangular,  D  and  d  are  diagonal,  and 
U  and  u  are  iioper  triangular.  To  factor  a  general 
matrix  A  by  the  Crout  n.ethod  into  LDand  U  requires 
about  3  operations.  The  author  s  algorithm  factors 
B  in  about  2mn^  operations.  He  omits  additions  in 
making  these  operation  counts  (an  unrealistic  procedure 
for  the  latest  computers).  The  .author  assumes  that, 
where  matrixe.s  are  factored,  rows  and  columns  are 
arranged  so  that  zero  pivots  do  not  occur.-  He  does  not 
.say  how  this  is  to  be  accomplished  in  practice..  Further¬ 
more,  he  does  not  mention  the  question  of  numerical 
instability  when  small  pivots  occur.:  A  numerical  ex¬ 
ample  IS  given. 
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Sydney  U.,  School  of  Physics  (Australia). 

THE  DENSITY  SPECTRUM  OF  AIR  SHOWERS  AT 
SEA  LEVEL  AND  MOUNTAIN  ALTITUDES,  by  J,  B.  T. 
McCaughan,  C.  B.  A.  McCusker  and  others.  (U65| 

|10|p.  incl.  illus.  diagr.  table,  (  AF08R-66-0037) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR-62-410,  National  Research 
Council  of  Canada,  and  Nuclear  Research  Foundation) 

AD  630387  Unclassified 

Al.so  published  in  Nuovo  Cimento,  Series  X,  v.  38: 
BOT-TOSi'JuTyTB,  1965. 

The  cosmic-ray  differential  density  spectrum  in  the 
langc  3  to  10  000  p  m^  has  been  obtained,  using  Wilson 
cloud  chambers,  at  sea  level  and  at  2285  m  a.  s.  1.  In 
neither  case  can  the  whole  spectrum  be  fitted  by  a 
single  power  law.  Using  a  three-parani  ?ter  fit  the  sea- 
level  spectrum  is  best  approximated  by  two  power  laws 
of  exponents  -2.  491  iO.  036  and  -3.  42i0.  32,  respect!  /ely. 


yoming  at  560±I80  particles  per  square  metre.  At 
2285  m  a  s.l.  the  three  best  parameters  are  -2. 431± 

0.015,  -4. 8^0. 8  600(fgo3®  particles  per  square 

metre.  The  change  with  altitude  supports  the  hypothesis 
that  the  change  in  exponent  is  due  to  a  steepening  of  the 
primary  cosmic- ray  energy  spectrum.,  (Contractor's 
abstract) 
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(Sydney  U.  School  of  Physics  (Australia)] 

MEASURING  THE  STARS.  THE  STELLAR  INTERFERO¬ 
METER  AT  NARRABRI  OBSERVATORY,  by  R.  H. 

Brown.  [1965]  [6]p.  incl.  Ulus,  diagrs.  (AFOSR-65- 
1115)  (^on.sored  jointly  by  Air  Force  Office  of 
Scientific  Fcosearch  under  [AF  AFOSR'63-302j  and 
British  Department  of  Scientific  and  Industrial  Research) 
AD  620963  Unclassified 

Also  published  in  Sclent.  Australian,  v.,  2;  14-19,  Feb. 

WS^ 

The  stellar  mtensity  interferometer  at  Narrabri  Obser¬ 
vatory  IS  described  and  its  advantages  compared  to 
former  interferometers.  The  intensity  interferometer 
IS  capable  of  measuring  the  angular  sizes  of  stars  much 
smaller,  hotter,  and  further  away  than  those  measured 
by  other  systems.  It's  advantages  are  dial  there  is  no 
need  for  high  mechanical  precision  either  in  construct¬ 
ing  it  or  guiding  it  on  a  star,  it  docs  not  seem  signifi¬ 
cantly  affected  by  atmospheric  scintillation;  and  meas¬ 
urements  are  objective  and  independent  of  the  observer's 
skill.  Devclopmint,  mstallation,  and  initial  testing  are 
discussed,  and  a  short  theoretical  explanation  is  pre¬ 
sented. 
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Sydney  U.  School  of  Physics  (Australa)^ 

ELASTIC  AND  ELECTROMAGNETIC  PROTON  INTER¬ 
ACTIONS  AT  3  TEV.  by  C.  B.  A.  McCusker,  L.  S. 
Peak,  and  R.  L.  S,  Woolcott.  [1965]  [6]p.  incl.  diagr, 
table,  (AFOSR-65- 181 2)  (Sponsored  Jointly  by  Air  Force 
Office  Scientific  Research  under  AF  AF06R- 63-305 
and  Nuclear  Research  Foundation)  AD  626487 

Unclassified 

Also  published  in  Ausiralian  Jour.-  Phys. ,  v.  18; 

7rr2g2ryiiii?T?B5. 

Results  of  a  line  scan  of  protons  of  average  energy  3 
tev  m  nuclear  emulsion  are  presented.  No  elastic 
scatters  are  detected  in  the  scanned  length  of  594  cm. 
The  probability  of  detecting  an  elas'ic  scatter  in  emul¬ 
sion  IS  c.ilculated,  and  it  is  found  that  the  proton- 
proton  elastic  cross  section  at  3  tev  is  -  5  mbn.  Five 
examples  of  proton  direct  pair  production  are  found  m 
the  above  path  length.  It  is  shown  'hat  this  result  Is 
cesisistcnt  with  the  predictions  of  ..jantum  electro¬ 
dynamics.  (Contractor's  abstract) 
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Sydney  U.  Stnool  of  Piiysics  (Austraiu). 

RESPONSE  OF  PLASTIC  ECINTILLATOPR  TO  COSMIC 
RAY  AlP  SHOV/ERS,  by  A,  P.  Bray,  D.  F.,  Cravyford 
and  others  [196b|  [5^.  incl.  illus.  diagrs.  tables. 
{AFOSH-65-1954)  (Sponsored  jointly  by  Air  Force 
Office  ol  Scientific  Research  under  AF  AFOSR-63-.'l05 
and  Nuclear  Research  Foundation)  AD  626828 

Unclassified 

Also  published  in  Rev.  Scient.  Instr. ,  v.  36:  587-591, 

W5yT5B!fr - 

The  response  of  pL— .ic  scintillators  to  the  flux  of 
paiticles  occurring  in  cosmic  ray  air  showers  wat 
measured  at  various  distances  from  the  center  of 
showers  of  various  sizes.  The  number  of  scintiliator 
f  tides  S  ootsined  by  dividing  the  observed  pulse 
he,ght  by  the  mode  of  tiie  pulse-height  distribution  due 
to  single  fast  muons  was  compared  with  the  number  of 
incident  ionizing  particles  G  seen  by  Wilson  cloud 
chambers  and  Geiger  counters.  The  ratio  S  G  is  always 
greater  than  unity..  It  increases  with  increasing  number 
of  c.harged  particles  m2,  being  1.1  for  100  scin*illator 
particles-  >02  and  4. 0  (or  10, 000  scmtillator  particles 
/m2,  It  varies  with  radial  distance  from  the  shower 
center  and  with  shower  size,  being  1,  2  .in  average  at 
30  .m  from  the  center  of  showers  of  -^0^  particles  and 
greater  Uian  4  near  the  center  oi  large  showers.  The 
increase  tn  S  G  is  partly  due  to  cascading  of  the  electro¬ 
magnetic  component  within  the  plastic  scmtillator  but 
mostly  to  nuclear  interactions  produced  in  the  scmtilla¬ 
tor  by  stro.ngly  interacting  particles.  (Contractor's 
abstract) 
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Sydney  U.  School  ol  Physics  (Australia). 

THE  STRONGLY  INTERACTING  PARTICLE.?  IN  AIR 
SHOWER  CORES,  by  M.  M.  Winn,  R.  H.  Wand  and 
others.  (!965|[32jp.  incl.  diagrs  tables  refs. 
f.AFOSR-65-1955)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  Af  AFOSR-63-305 
and  Nuclear  Research  Foundation)  AO  626506 

Unclassified 

Also  published  in  Nuovo  Cimento,  Senes  X,  v.,  36- 

An  experiment  using  the  Sydney  extensive  atr  shower 
ariay  with  its  64  large  plastic  .'jcintillators  is  described 
for  studying  the  strongly  mteracting  particles  in  air 
shower  co-cs.  It  is  shown  that  there  is  no  unique 
structure  function  for  the  strongly  interacting  pai tides 
which  will  Ill  ail  showers.  Rather,  showers  can  be 
classed  as  smgle-core  or  multi-core;  the  former  appear¬ 
ing  due  to  /roton  primaries,  the  latter  to  primaries  of 
A  i  2.  With  the  apparatus  it  has  proved  possible  to 
study  individual  nuclear  interactions  in  the  showers.  In 
contrast  with  much  emulsion  work,  the  surviving  baryon 
can  otten  be  easily  idenlified  and  its  iiiomenluiii  deter¬ 
mined,  Results  concerning  the  elasticity  in  individual 
nucleon-air  nucleus  collisions  arc  also  reported. 
(Contractor's  abstract,  modified) 
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Syracuse  U.  Dept.-  of  Chemistry,  N.  Y.- 

NEAR- INFRARED  SPECTRIM  OF  LIQUID  WATER 
FROM  30  TO  374",  by  E.  Fishman  and  P.  Saumagne., 
|l965)[llp.  incl.  dtagr,  (Sponsored  jointly  by  A' r 
Force  Office  of  Scientific  Research  under  AF  49(638)  3 
and  French  Atomic  Energy  Commission)  AD  629368 

Unclassu'ied 

Also  published  in  Jour.  Phys.  Chem.,  v,  69:  3671 
OetTTSBS; - 

Much  attention  has  been  given  to  the  structure  of  liquid 
water  and  questions  have  been  raised  regardmg  the 
li-action  of  monomeric  water  present  in  the  liquid. 
From  the  spectra  shown  it  has  been  concluded  that-. 

(1)  There  is  a  very  strong  effect  ol  temperature  smcc 
the  single  b.ind  becomes  2  bands  and  the  fi  equcncits 
shift.  (2)  The  str.icture  changes;  no  totally  free  water 
molecules  are  pre  sent  smee  no  band  is  observed  at 
3750  tm'^.  (3)  11  the  higher  frequency  band  appearing 
at  203°  IS  assumeJ  to  result  from  nonhydrogen- bonded 
species,  then  thes"  results  are  consistent  with  the 
theory  ol  Marchi  and  Eyrmg  giving  the  fraction  of 
monomeric  molecules  as  a  function  of  temperature., 

(4)  These  2  peaks  can  also  reasonably  be  explained 
as  e  and  Vy  sirce  their  frequency  difference  is  the 
same  as  found  for  p-  and  v  m  Die  vapor  phase  and  m 

w  1 

dilute  solutions  of  water  m  inert  organic  solvents.  As 
the  environment  of  the  liquid  water  becomes  more  and 
more  like  that  in  the  vapoi ,  there  is  apparently  a 
continuous  change  in  relative  intensity  both  in  pure 
water  and  in  organic  solvents. 
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Syracuse  U.  Dept,  of  Chemistry,  N.  Y., 

STRUCTURE  AND  MAGNETIC  PROPERTIES  OF 
TRANSITION  AND  LANTHANIDE  METAL  COMPOUNDS. 
UNUSUAL  OXIDATION  STATES,  by  W.  A.  Baker,  Jr.- 
Final  rept.  |1965||5lp.  incl.  diagr.  table.,  (AFOSR-65- 
1920)  (AF  AFOSR-62-213]  AD  628523  Unclassified 

Magnetic  and  structural  data  for  ZrU  and  Hfl-  are 

repor'ed.  Magnetic  data  for  Nd^Oj,  NdXj(.X  f'.  Cl  ,■ 

Br  ,  1  )  indicate  Curie- Weiss  behavior.,  A  magnetic 
balance  for  low  temperature  work  is  described. 
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Syracu.se>  U,  (Dept,  of  Eiectrieal  Engineering)  N.  Y.. 

INT'  RACTION  OF  PLASMAS  WITH  HIGH  INTENSITY 
R-F  Fields  (Abstract),  by  H.  Gruenberg  [1965)  [2lp. 
(Bound  with  .ts  AFOSR  65-1266,  AD  622527) 

49(636)f374)  Unclassified 

Presented  at  Eighth  AFOSR  Contractor's  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
Call!.,  Apr.,  29-30,  1965. 
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Work  was  continued  on  the  resonant  frequency  spectrum 
of  a  plasma-filled  cavity  in  Oie  microwave  region  with 
a  static  magnetic  field  present.  Numerical  programs 
were  set  up  to  compute  the  resonance  frequency  shifts, 
changes  in  Q,  and  changes  in  the  r-f  field  coiJiguration. 
This  was  done  for  a  number  of  cavity  modes  as  a  func¬ 
tion  of  cyclotron  frequency,  plasma  frequency  and  colli¬ 
sion  frequency.  The  results  agree  very  well  with  those 
obtained  from  variational  and  perturbational  computa¬ 
tions,  In  the  measurement  of  electron  temperature  and 
density  by  means  of  Langmuir  probes  results  appear 
reasonable  m  the  absence  of  a  static  magnetic  field. 
Preliminary  eiqierinients  have  been  carried  out  with 
a  plasma-filled  cavity  excited  by  a  few  watts  of  X-band 
power  (about  8, 600  me)  and  small  probing  fields  m  the 
12, 000  to  18,  000  me  range.  It  was  possible  to  measure 
the  shifts  in  resonance  frequency  for  seven  cavity  modes 
due  to  the  presence  of  the  plasma.  Smee  the  resonance 
frequencies  of  these  modes  arc  far  from  the  cyclotron 
frequency,  it  is  possible  to  use  perturbation  methods  to 
compute  these  resonances  provided  the  electron  density 
distribution  is  given.  Convetsely,  by  e.xpanding  the 
density  distribution  in  a  triple  Fourier  senes,  it  .s 
possible  to  compute  the  Fourier  coefficients  in  terms 
of  the  resonance  frequency  shifts  of  a  sufficient  number 
of  modes. 
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Syracuse  U.  Dept,  of  Mathematics,  N.  Y. 

SUMS  OF  DEFICIENCIES  OF  MEROMORPHIC 
FUNCTIONS,  by  A.  Edrei.  |19651129tp.  incl.  refs. 
(AFOSR-65-2158)  (AF  49(638)571)  AD  629029 

Unclassified 

Also  published  in  Joui .,  D'Anal  Math,,  v.  H'  79-107, 

Tsss;- 

Let  f(z)  b(  nieroiiiorphic  in  the  plane  and  ol  lower  order 
g,,  where  0  g  ’ Let  Tj,.  Tj  ,  , . .;  be  the  deficient 
values  ol  l(z)  arranged  so  that  '(r^.f)  is  a  non- increasing 
sequence  of  v.  Denote  by  v(f)  the  total  number  ot 
deficient  values  and  write  (f)  f  '(^.,  ,f).  The  author's 
key  result  (Theorem  2)  is  that  if  q  is  an  integer  such 
that  (1)  q  2g,  '(Tj,,f)  i  1  -  cos  ( ■  g  q),  then  f(re*  ”)  is 
close  to  T^on  a  set  of  having  measure  at  least  2  q 
♦  0(1),  and  this  holds  for  a  sequence  of  r  wliieh  tends 
to  infinity  and  is  independent  of  v.  From  this  result  a 
number  of  interesting  consequences  lollow.  The  first 
IS  Theorem  !:■  '  (f)  .1-cos  g  if  g-.  64  and  ^(1)^2. 

The  result  is  sliai-p  it  gi  1  2  and  shows  that  in  this 
ease  (f)  can  reach  its  maximal  value  1  only  if  i'(f)  1, 

i.e. ,  for  instance,  if  f(z)  is  entire.  The  author  conjec¬ 
tures  that  for  1  2  .g  1,  ■(f)-2-sin  g  2,  with 
equ.ility  only  if  1' (f)  2.  It  would  follow  from  this  in 

particular  that  (f)  2  if  g  1.-  The  proof  of  Theorem 

2  IS  not  too  easy,  one  main  problem  being  to  del  me  a 
suitable  sequence  ol  r.  This  is  done  by  means  of  con¬ 
structing  a  rather  elaborate  sequence  of  Polya  peaks 
for  the  function  T(i ,  f).  By  an  ingenious  device  the 
general  case  is  reduced  fairly  simply  to  the  case  q  -  1. 
(Mabi.  Rev._  AnsIracI,  modified) 
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(Syracuse  U.  Dept  of  Mathematics,  N.-  Y.  J 

ENTIRE  AND  MEROMORPHIC  FUNCTIONS  WITH 
ASYMPTOTICALLY  PRESCRIBED  CHARACTERISTIC, 
by  A.  Edrei  and  W.  H.  J.  F'.'chs.  [1965j[131p.  (AFOSR- 
35-2159)  (AF  49(638)571)  AD  629028  Unclassified 

Also  published  in  Canad.  Jour.  Math.,  v.  17:  383-395, 

T165: 

The  authors  establish  the  following  powerful  analogue 
of  a  theorem  of  Valiron,  for  the  characteristic  of 
Nevanlinna  T(r,  f).  Given  a  function  A(r)  =  const  + 

J  J  t'*  4'(t)dt,  where  a  >  0  and  4'(t)  is  non-negative, 

non-decreasing  and  unbounded;  if  for  some  positive  K 
and  sufficiently  large  r,  (*)  A  (r)  r*,  then  there  exists 
an  entire  function  f(2),  of  finite  order,  such  that  {**) 
T(r,f)»-»A(r)  (r  ••‘).  If  the  condition  (*)  is  omitted, 
then  (*»)  still  holds  provided  r  tends  to  infinity  avoiding 
an  exceptional  set  E  of  fmite  measure.  H,  however, 
A(r)  satisfies  the  relation  A(r  +  1;  A(r))'  ejqi  (A’'(r)  for 
some  n  m  0  tj  12,  then  (*•)  holds  without  reference 
to  an  exceptional  set.  Furthermore,  the  authors  prove 
that  if  E(r,  ■)  denotes  the  portion  of  the  exceptional  set 
E  m  (r,  ),  then  meas  E(r,  •>)=  0(1 'A(r)).  It  is  also 
observed  that  the  entire  functions  constructed  to  solve 
the  above  problem  satisfy  the  following  Interesting 
inequality.  (•»•)  T(r,f)  „log  M(r,f)  :,T(r,f)  +  KT2^(r,l) 

1^,(1  -  (r  <E).  The  relation  (••*)  has  some  far 
reaching  consequences;  besides  it  helps  one  deduce  the 
theorem  of  Valiron,  together  with  additional  informa¬ 
tion.  (Math.,  Rev.  abstract) 
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Syracuse  U.,  (Dept,  of  Mathematics)  N.  Y. 

RUSSIAN  UTERATURE  ON  APPROXIMATION  IN 
1958-1964,  byG.  G.  Loreniz.  [I965j[25]p.  mcl. 
refs  (AFOSR-65-2658)  (AF  49(638)1461)  AD  627786 

Unclassified 

Also  published _m  Approximation  of  Functions;  Proc. 
fEigTiih]  Symposium,  General  Motors  Research 
Laboratories,  Warren,  Mich.  (Aug.  31-Sept.  2,  1964), 
ed.  by  H.  L.  Garabedian.  Amsterdam,  Elsevier,  1965, 
p,  191-215. 

This  ejqiository  paper  does  not  pretend  to  give  a  com¬ 
plete  coverage  of  the  subject.  "The  author  has  fried 
to  review  only  the  more  important  and  original  jiapers 
and  thus  has  covered  only  45-50flii  ol  the  lolal  output. 
There  is  a  bibliography  of  156  items. 
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(Syracuse  U.  Dept,  of  Physics,  N  Y.  ( 

BOLTZMANN  EQUATION  APPROACH  TO  PHOTO¬ 
CONDUCTIVITY  IN  SEMICONDUCTORS  WITH  OPTICAL 
PHONONS,  by  H.  J.  Stocker,  Doctoral  thesis  June 
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I965  (l42|p.  me),  diagrs.  refs.  (AFOSR-65-2311) 

(AF  AFO8R-63-420)  AD  620886  Unclassified 

The  Boltzmann  equation  for  the  distribution  function 
of  conduction  electrons  is  an  electric  field,  including-' 
generation  of  electrons  due  to  photon  absorption,  re- 
combmation,  elastic  scattering,  and  optical  phonon 
emission,  is  constructed  and  solved  with  the  aid  of 
some  simple  assumptions  about  the  energy  dependences 
of  the  various  transition  rates.  The  photcxicnductive 
current,  ?s  a  function  of  photon  energy,  shows  oscilla¬ 
tions  with  minima  at  multiples  of  the  optical  phonon 
energy,  in  agreement  with  recent  observations  in  the 
low  temperature  photoconductivity  of  several  semi¬ 
conductors.  Tne  oscillations  are  the  result  of  the 
strong  interaction  of  electrons  with  longitudinai  optical 
phonons.  An  energy  variation  of  either  lifetime  or 
elastic  scattering  is  not  necessary  for  the  e.xistence  of 
these  oscillations,  although  their  exact  shape  depends 
on  it.  The  calculated  field  dependence  of  the  snape  of 
the  oscillatory  photoconductivity  agrees  quatitntivety 
with  eiqierlments  in  InSo.  (Contractor's  abstract) 


2828 

Syracuse  U.,  (Dept,  of  Physics)  N.  Y. 

NUCLEAR  SPIN  RELAXATICW  IN  p-TYPE  InSb  AT 
UQUID-HEUUM  TEMPERATURES,  by  J.  Hofland 
and  A.  Homg.  [1965|  (5]p.  incl.  diagrs.  (AFOSR-65- 
1904)  [AF  AFOSR-63-4251  AD  625578  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v,  14:  700-704, 

The  spin- lattice  relaxation  rate  1  Tj  of  In^'®  nuclei  in 
the  semiconductor  InSb  was  studied  and  explained  for 
samples  raneing  in  net  acceptor  impurity  concentra¬ 
tion  from  10^4  cm^  to  lOlT/c.-n^.  The  temperature 
dependence  of  the  relaxation  rate  between  1.0  and  4,  2^K 
was  determined  as  well  as  the  magnetic  field  depen¬ 
dence  between  300  Oe  and  10  kOe.  Three  distinct  relaxa¬ 
tion  mechanisms  were  found,  which  are  operative  singly 
in  each  of  3  different  concentration  regions.  It  is 
hypothesized  that  the  relaxation  in  the  low-concentra¬ 
tion  region  irises  from  the  Bloembergen  mechanism. 
The  interriediate-concentration  mechanism  has  special 
properties  but  is  related  to  the  low  concentration  relaxa¬ 
tion  mechanism,  A  theory  for  the  eiqiression  of  relaxa¬ 
tion  governed  by  fast  centers  and  nuclear  spin  diffusion 
is  discussed  which  is  applicable  to  both  concentration 
regions.  Brief  consideration  is  also  given  to  the  high 
concentration  sample. 
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[Syracuse  U.,  Dept,  of  Physics,  N.  Y.  [ 

QUASI-STELLAR  SOURCES  AND  GRAVITATIONAL 
COLLAPSE:  CHAPTER  35-SUMMARY,  by  P.  G. 
Bergmann.  [1965]  [21p.  (AFOSR-65-2789)  (AF  AFOSR- 
65-'789|  Unclassified 

Also  published  in  Quasi-Stellar  Sources  and  Gravitationai 
Collapse,  Proc.  First  Texas  Symposium  on  Relativistic 
Astrophysics,  Dallas,  Tex.  (Dec.  16-18,  1963),  ed.  by 


I.  Robinson,  A.  Schild,  and  E,  L.  Schucking, 

Chicago  U.,  Press,  1965,  p.  431-432.  (AFOSR-65- 
1494) 

The  remarks  of  this  summary  are  confined  to  one 
major  topic,  the  relevance  of  general  relativity  to  a 
better  understanding  of  quaai-stellar  objects,  and  the 
relei-anee  of  the  imormation  that  is  beine  developed 
concerning  these  objects  to  research  m  general 
relativity. 


2830 

Syracuse  U.,  [Dept.,  of  Physics]  N.  Y., 

TWO-COMPOMENF  SPINORS  IN  THE  HAMILTONIAN 
FORMULATION  OF  GENERAL  RELATIVITY,  by  C.  G. 
Oliveira.  [1965]  [53|p.  (AFOSR-66-0816)  [AF  AFOSR- 
65-789]  AD  641233  Unclassified 

Also  published  in  Nue.o  Cmiento,  Senes  I,  Suppl. , 

^:"jrre2;5?47T965. 

The  Dirac  Hamiltonian  formulation  of  general  relativity 
is  developed  m  terms  of  2  component  spinors.  In  this 
way 't  IS  hoped  to  be  able  to  treat  interactions  in  a 
uniform  fashion,  and  to  discuss  fluctui'.tions  m  the  q- 
number  metric  field.  Subject  headings  are-  Four- 
dimcnsional  formulation  of  general  relativity  in  terms 
of  two-component  spinors:  'The  Dirae  forimilatioii  of 
the  gravitational  field;  The  spinor  foriiiulatiun,  The 
Hamiltonian  and  the  primary  spin  constraints;  The 
Poisson  brackets  for  points  on  different  hypersurfaces, 
to  fir.st  order;  The  Hamiltonian  formulation  of  the 
electromagnetic  field  in  the  framework  of  Lorentz- 
covariant  field  theory. 


2831 

Syracuse  U.,  [Dept,  of  Physics]  N.  Y. 

RADIATION  AND  OBSERVABLES,  by  P.  G.  Bergmann. 
[1965]  [14]p.  (AFOSR-66-1333)  [AF  AFOSR-65-769) 

AD  641239  Unclassified 

Presented  at  meeting  of  the  National  Committee  for 
the  Celebration  of  the  Fourth  Centennial  of  the  Birth 
of  Galileo  Galilei,' 

Also  published  in  Atti  Conv.  Relativita  Gen.  ;•  Prolil. 
Energia’e  Ohde'Gravilazion.Ue,  1965,  p.  3-16, 

The  contents  of  this  talk  by  Professor  Bergmann  con¬ 
cern  the  concept  of  observables  as  it  has  devel  ped  in 
general  relativity  and  what  one  may  learn  about  it  from 
the  consideration  of  radiative  solutions  of  the  field 
equations. 


2832 

System  Development  Corp.,  Santa  Monica,;  Calif, 

PROCEEDINGS  OF  I’llE  WORKSHOP  ON  WORKING 
WITH  SEMI-AUTOMATIC  DOCUMENTATION  SYSTEMS, 
Airlie  Foundation,  Warrenton,  Va. May  2-5,  1965, 
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ed.  by  J.  J.  Maher  [1965]  106p.  incl,  diagrs.  refs. 
(AFOSR-65-1699)  (AF  19(628)3418)  AD  620360 

Unclassified 

This  report  contains  descriptions  of  three  semi¬ 
automatic  documentation  system  applications  now  m 
operation;  CIRC,  IBM  Technical  Information  Retrieval 
Center,  and  Dot^las  Aircraft's  Computerized  Library 
Program.  It  also  contains  summaries  of  panel  discus¬ 
sions  on  techniques  and  methods  currently  used  by 
applications  people.  Contents  of  the  report  include; 

(1)  CIRC  -  Centralized  Information  and  Control;  (2) 

An  Operating  System;  The  IBM  Technical  Information 
Retrieval  Center;  (3)  Historical  Development  and 
Present  Status:  Douglas  Aircraft  Co.  Computerized 
Library  Program;  (4)  Summary  of  Panel  Discussions; 
Indexing  and  Classification,  -  Abstractmg  and  Extract¬ 
ing,  -  Vocabulary  Construction  and  Control,  -  Input 
Processing,  -  Request  Processing,  -  Announcement  and 
Dissemination,  -  User-System  Relationships,  -  System 
Parameters  and  Management. 
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System  Research,  Ltd. ,  Richmond,  Surrey  (Gt.  Bnt. ). 

TEACHING  AS  A  CCWTROL- ENGINEERING  PROCESS, 
[PARTI],  byG.  Pask.  [1965]  [6]p.  ir.cl.  illus.  diagr. 
refs.  (AFOSR-65-0583)  (Sponsored  jointly  by 
Aeronautical  Systems  Division,  Air  Force  Office  of 
Scientific  Research  under  AF  61(052)640,  and  Depart¬ 
ment  of  the  Army)  AD  618003  Unclassified 


Also  published  in  Proc.  Symposium  on  Education  for 
Information  Science,  Warrenton,  Va.  (Sept.  7-10, 

1965),  ed.  by  L.  B.  Heilprin,  B.  E,  Markuson  and 
F.  L.  Goodman.  Washin^on,  Spartan  Books,  1965, 
p.  133-154. 

Part  1  of  this  paper  describes  abstract  cybernetic 
models  for  the  data  processmg  activities  of  organisms. 
In  the  model,  an  organism  is  regarded  as  reducible  to 
minimal  components  that  are  active  control  systems. 
Part  2  of  the  paper  discusses  relevant  features  of 
several  experiments  m  the  field  of  man-machine  inter¬ 
action  and  provides  data  in  siqppoit  of  model  hypotheses. 
The  model  postulates  a  system  composed  of  a  pair  of 
distinct  and  goal-directed  individual  organisms 
and  Z^  which  exist  in  an  environment  E.  For  purpose 
of  data  processing  and  problem  solving  aspects  of  Z^ 

and  Z. ,  E  is  a  semantic  environment.  In  metalanguage, 
o 

organism  Z  is  described  as  the  realization  of  a  code 
for  a  stable,  goal-directed  and  active  control  system 
C.  The  Z's  learn  concepts  about  problem  solving. 
Admissible  C's  are  therefore  restricted  to  a  class  of 
hierarchically  organized  adaptive  control  systems  C 
(C",  cl. . . )  where  the  terms  0,  1 , . . .  denote  levels 
of  organization.  System  structures  are  considered 
in  which  Z^  and  Z^  cooperatively  communicate  to 

achieve  a  common  goal. 


2835 

System  Research,  Ltd. ,  Richmond,  Surrey  (Gt.  Brit. ). 


Also  published  in  Control  Automation  Prog. ,  v.,  9: 

e-’ll,  Jah..  Ili65. 

A  review  is  given  of  the  field  of  teaching  machines  with 
particular  emphasis  on  adaptive  teaching  systems,  or 
systems  in  which  the  teaching  machine  is  an  adaptive 
control  mechanism.  The  aim  is  to  indicate  the  kind  of 
machinery  that  exmts,  the  kind  of  work  that  is  being 
done,  and  the  results  that  are  achieved.  No  attempt  is 
made  to  justify  the  design  of  these  systems  or  rational¬ 
ize  their  performance.  (Contractor's  abstract) 


2834 

System  Research,  L'd.,  Richmond,  Surrey  (Gt.:  Bnt. ). 

SCAIE  COMMENTS  ON  THE  ORGANIZATION  OF  MEN, 
MACHINES,  AND  CONCEPTS,  byG.  Pask.  [1965] 
(22^.  incl.  diagis.  tables,  refs.  (AF06R-6^2666) 
(Sponsored  jointly  by  Aerospace  Medical  Research 
Laboralones;  and  Air  Force  Office  of  Scientific  Research 
under  AF  61(052)640) AD  628141  Uncussified 


MAN/MACHINE  INTERACTION  IN  ADAPTIVELY 
CONTROLLED  EXPERIMENTAL  CONDmcWS,  by 
C.  Pask.  [1965]  [I3|>.  incl.  diavr..,  tables,  refs. 
(AFOSR-67-2720)  (AF  61(0r>'''.u40)  Unclassified 

Also  published  m  Pul.  Math.,  Biophys, ,  Sjpecial  Issue, 


Systems  in  which  a  human  subject  Interacts  with  an 
adaptive  control  mechanism  through  display  and 
response  facilities  are  reviewed.  The  data  are 
discussed  from  the  viewpoint  of  formulating 
adaptively  controlled  psychological  experiments 
that  can  measure  how  a  subject  learns,  the 
problem-solving  procedures  he  adopts,  and  the 
concepts  he  constructs. 
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2836 

Tasmania  U.  Dept,  of  Mathematics,  Hobart  (Australia). 

SOME  ESTIMATES  OF  THE  COEFnaENTS  IN  THE 
CHEBVSHEV  SERIES  EXPANSION  OF  A  FUNCTION, 
by  O.  Elliott  ana  G.  Szekeres.  [1965]  [8]p.  incl. 
toble.  (AFOSR-65-1010)  (AF  AFOSR- 63-300) 

AD  618827  Unclassified 

Also  published  in  Math.  Comput. ,  v.  19  :  25-32, 

janTia®: - 

The  function  f(x)  is  expanded  in  a  convergent  senes 
of  Chebyshev  polynomials  T„(x)  as  f(x)  = 

anTn(x).  This  paper  considers  two  problems. 

The  first  concerns  finding  an  asymptotic  estimate 
for  large  n  of  the  coefficients  a^  when  f(z)  (z  =  x  +  iy) 
is  an  integral  function.  The  second  involves  the 
Chebyshev  expansion  of  f(x)  given  its  Laplace  trans¬ 
form  f(p).  The  Laplace  transform  f(p)  is  used  either 
for  an  asymptotic  evaluation  of  a„  or,  if  f(p)  is  suffi¬ 
ciently  simple,  to  determine  a„  explicitly.  Examples 
are  given  of  Chebyshev  expansions  with  coefficients 
a„  which  have  been  obtained  in  this  manner. 


2837 

Tasmania  U.  Dept,  of  Mathematics,  Hobart  (Australia). 

ALGORITHMS  FOR  THE  NUMERICAL  SOLUTION 
OF  LINEAR  INTEGRAL  EQUATIONS  OF  THE  SECOND 
KIND,  by  D.  Elliott  and  W.  G.  Warne.  Apr.  1965, 

21p.  ( Technical  rept.  no.  7)  (AFOSR-65-1359) 

(AF  AFOSR- 64- 6 50)  AD  621358  Unclassified 

Two  algorithms  suitable  for  the  solution  of  non- 
singular,  linear  Fredholm  and  Volterra  integral  equa¬ 
tions  of  the  second  kind  are  described  in  detail.  These 
algorithms  make  extensive  use  of  Chebyshev  series 
expansions.  After  a  general  statement  of  the  algo¬ 
rithms  and  a  discussion  of  their  use,  the  algorithms 
are  given  as  procedures  written  in  ALGOL.  (Contrac¬ 
tor's  abstract) 


the  extrema  of  such  a  polynomial.  The  author  com¬ 
pares  the  accuracies  of  these  2  procedures,  and  con¬ 
cludes  that  the  latter  is  often  to  be  preferred.  (Math. 
Rev.  abstract) 
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Technical  Research  Group,  Inc. ,  Melville,  N.  Y. 

COLLISION  LASERS,  bv  G.  Gould.  [1965]  [9]f.  incl. 
Ulus,  diagrs.  tables,  refs.  (AFOSR-65-M08)  [AF  49- 
(638)673]  AD  629159  Unclassified 

Also  published  in  Appl.  Opt. ,  Suppl.  2  Chem.  Lasers, 
p.  59-6'?,  1965.  ■ 

Reliance  on  spontaneous  emission  to  relax  the  lower 
level  limits  the  efficiency  and  the  power  output  from 
gas  discharge  lasers.  The  level  spacing  required  for  an 
untrapped  radiative  cascade  places  the  laser  levels 
well  up  in  the  energy  level  structure.  The  consequence 
is  low  quantum  efficiency,  a  small  fraction  of  electrons 
with  the  necessary  energy  for  excitation,  and  parasitic 
loss  through  excitation  of  lower  levels.  A  judicious 
combination  of  inelastic  electron-atom  and  aiom-atom 
collisions  for  excitation  and  relaxation  can  maintain  a 
population  inversion  in  appropriate  atoms.  This  is 
possible  because  transfer  rates  behveen  levels  due  to 
atom-atom  collisions  are  small  if  the  energy  defect  sub¬ 
stantially  exceeds  the  average  kineilc  energy.  Thus 
collisions  with  other  atoms  can  selectively  relax  the 
lower  level  to  other  nearby  levels  without  reducing  the 
upper  level  population.  In  favorable  cases  laser  power 
of  order  1  W/cm^  is  expected  with  an  efficiency  greater 
than  10%.  Temperatures  above  1000"  are  needed  to  pro¬ 
duce  a  monatomic  gas  of  most  elements  with  suitably 
spaced  low-lying  levels.  Two  such  elements  are  man¬ 
ganese  and  lanthanum.  Mn  can  be  contained  in  alumina 
tubing  at  1350°;  La  In  tantalum  tubing  at  1800".  Diffu¬ 
sion  to  cold  windows  is  prevented  by  a  noble  buffer  base. 
Apparatus  for  testing  each  of  these  systems  has  been 
constructed.  Xenon  test  oscillations  liave  been  ob¬ 
served  in  the  apparatus  at  the  working  temperature. 
Measurements  of  fluorescence  in  the  prospective  laser 
transitions  are  being  carried  out. 
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Tasmania  U..  Dept,  of  Mathematics,  Hobart  (Australia).- 

TRUNCATICWJ  ERRORS  IN  TWO  CHEBYSHEV  SERIES 
APPRQXIMATKWS,  by  D.  Elliott.  June  1964  ,  28p. 
Incl.  table,  refs.  (Technical  rept.  no.  3)  (AFOSR- 
65-2326)  (AF  AFOSR- 64- 660)  AD  628432 

Unclassified 

Also  published  in  Math.  Comput.,  v.  19  234-248, 

Apr.  1665. 

Suppose  it  is  required  to  calculate  the  coefficients  aj- 
tn  the  Chebyshev  series  y  'a^  Tn(x)  of  a  function  f(x) 
in  the  range  -1  ^  x  »  1.-  It  is  well  known  that  a  con¬ 
venient  general  method  is  to  find  the  Lagrangian  inter¬ 
polation  polynomial  which  coincides  with  f(x)  at  certatn 
points.  These  are  usually  chosen  to  be  the  zeros  of  a 
Chebyshev  polynomial  of  high  degree,  or  alternatively 
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Technical  Research  Group,  Inc. ,  Melville,  N.  Y.. 

PHOTODISSOCIATION  OF  THALLIUM  BROMIDE  AND 
CESIUM  BROMIDE,  by  W.  T.  Walter  and  S.  M. 
Jarrett.  [1965]  [4]p.  Incl.  diagrs.  table,  refs. 
(AFOSR- 65-2809)  (AF  49(638)673]  AD  629160 

Unclassified 

Also  published  in  Appl.-  Opt. ,  Suppl.  2  Chem.  Lasers, 
p.~^l-204,  lO'SS. 

Pholodissociation  of  TlBr  and  CsBr  by  the  1850A 
mercury  resonance  line  could  lead  to  laser  transitions 
at  5350A  and  2. 93  u  in  T1  and  Cs,  respectively.  The 
transition  probabilities  of  Cs  are  such  that  radiative 
decay  will  maintain  a  population  inversion  between  the 
7  ^P3/2  *®1.'2  levels.  Caiculations  indicate  that 
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a  gam  of  4%  per  la  is  expected  at  a  temperature  of 
890“C  for  photodissociation  into  the  7  ^P3/2.  1/2^® 
levels.  In  Tl,  however,  the  6  ^P3/2  metasta- 

ble.  A  suitable  quenching  gas  must  be  found  before 
oscillation  is  possible  at  5350A  from  photodissociation 
into  the  level.  Nitrogen  and  CO2  were  tried 

thus  far  without  success.  (Contractor's  abstract) 

2841 

Technical  Research  Group,  Inc. ,  Melville,  N.,  Y. 

RESEARCH  ON  PROPERTIES  OF  LASER  DEVICES, 
by  M.  C.  Newstein  and  N.  Solimene.  Final  summary 
rept.  June  1,  19i>9-Nov.  15,  1964.  Oct.  1965  ,  73p. 
(Rept.  no.  TRG-134-FR)  (AFOSR-66-0640)  (AF49- 
(638)673)  AD  481501  Unclassified 

The  first  objective  of  this  work  is  to  produce  working 
models  of  laser  devices  together  with  the  experimental 
and  theoretical  Information  necessary  to  describe  and 
predict  their  performance.  After  the  demonstration 
of  the  laser  principle,  emphasis  was  on  development 
of  lasers  having  improved  characteristics.  The  work 
is  described  under  3  main  topics  gaseous  laser  media, 
solid-state  media,  and  output  control. 


2842 

Technical  Research  Group,  Inc. ,  Melville,  N.  Y. 

LASER  TECHNOLOGY,  by  R.  T.  Daly.  (1965]  (5  jp. 
incl.  Ulus,  dtagrs.  tables,  refs.  (A FOSR- 65-2969) 
(AF  49(638)1535)  AD  628253  Unclassified 

Also  published  in  Elec.,  Design  News,  p.  120-123,  199, 
June  19^. 

The  technology  of  gaseous  laser  oscillators,  homo¬ 
geneous  solid  or  liquid  phase  lasers,  and  junction  of 
semiconductor  lasers  is  discussed,  The  tasic  con¬ 
cept  of  laser  theory  is  described  in  general  terms  and 
then  extended  in  more  detail  to  each  of  the  3  broad 
categories  of  existing  la.sers. 
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Technical  Research  Group,  Inc. ,  Melville,  N.  Y., 

INFRARED  LASER  OSCILLATION  IN  HBr  AND  HI 
GAS  DISCHARGES,  by  S.  M.  Jarrett,  ,1.  Nunez,  and 
G  Gould.  jl965|i3|p  incl,  diagr.-  table.  (AF06R- 
66-1684)  (AF  49(638)1535)  AD  638  9  67 

Unclassified 

Alsojjubli^ed  in  Appl.  Phys.  Ltrs.  ,•  v.  7-.  294-296, 
Dec.  1,  1965 

CW  infrared  laser  oscillation  has  been  observed  in 
gns  discharges  produced  in  the  hydrogen  halides  HBr 
and  HI  Oscillation  was  observed  at  6  wavelengths 
in  the  region  between  2.  2n  and  3  5p,  3  each  in  HBr 
and  HI.  The  oscillations  have  been  identified  with 
4d  -5p  and  5d  -Sp  transitions  in  atomic  BR  and  I. 


28  44 

Technical  Research  Gi  oup,  Inc. ,  Melville,  N.  Y. 

PULSED  LASER  TRANSITIONS  IN  MANGANESE 
VAPOR,  by  M.  Pil'ch,  W.  T.  Walter  and  others. 
(1965|(2]p.  incl.  oiagr.  table.  (AFOSR-66-I686) 

(AF  49(638)1535)  AD  638389  Unclassified 

Also  published  in  Appl.  Phys.  Ltrs.,  v.  7-309-310, 

Di?:  r,“fig5. — 

A  gas  discharge  tube  containing  the  atomic  vapor  of 
neutral  manganese  has  produced  laser  action  on  5  green 
lines  and  6  infrared  lines.  iTie  gain  coefficient  of  the 
strongest  transition  at  5341A  was  37dB/m.  The  ob¬ 
served  pulse  width  of  20  nsec  implies  a  peak  power  out¬ 
put  of  300W.  TTiis  new  pulsed  manganese  laser  is 
similar  to  the  pulsed  laser  at  7226A  recently  reported 
in  the  atomic  vapor  of  neutral  lead.  Transient  popula¬ 
tion  inversions  are  produced  by  preferential  electron 
excitation  of  those  atomic  energy  levels  which  are 
both  close  to  and  oottcally  connected  with  the  ground 
level  These  Inversions  are  inherently  transient  be¬ 
cause  of  the  ,-netastabllity  of  the  lower  laser  level. 
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LCX3ICAL  DESIGN  OF  TERNARY  SWITCHING 
aRCUITS,  byM.  Yoell  and  C.  Rosenfeld.  1965  |n|p. 
incl,  diagrs.  tables,  refs.  (AF06R-65-1361)  (AF 
EOAR-63  -  65)  AD  621260  Unclassified 

Also  published  in  IEEE  Ttans,  Electron.  Comput. , 
v,,  EC-r4“T§::5§,  Feb.  1965. 

A  logical  design  theory  for  ternary  voltage  switching 
circuits  is  developed.  The  theory  is  based  on  familiar 
binary  switching  circuit  elements  and  simplification 
methods.  The  theory  thus  leads  to  simple  electronic 
realization.  The  basic  system  of  ternary  switching 
elements  is  made  function  realizable  by  means  of  either 
diode  gates  or  a  single  triode.  Various  simplification 
methods  for  combinational  circuits  are  described,  i.  e. , 
a  map  method  and  two  algebraic  methods.  The  first 
algebraic  method  is  an  adaptation  of  the  Quine  method 
for  determining  the  prime  implicants  of  a  given  binary 
function,  and  the  second  Is  a  modification  of  the 
Scheinman  binary  method.  (Contractor's  abstract) 
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TERNARY- TRANSMISSION  CONTACT  NETWORKS, 
by  M.  Yoell.  1965  (  4Jp.  incl.  dtagrs.  table,  refs. 

(A FOSR- 66- 121 9)  (AF  EOAR-63-65)  AD  639509 

Unclassified 

Also  published  in  IEEE  Trans.  Circuit  Theory, 

V.  CT^UI^fn,  Sept.  1965. 

This  fonimumcatiuii  discusses  multiterminal  2- 
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positional  contact  networks  which  include  resistors 
and  (ideal)  rectifiers.  Ternary  transmission  values 
are  considered,  namely  0  (open  circuit),  1/2  (partial 
short  circuit),  and  1  (short  circuit)..  It  introduces  a 
special  binary- ternary  switching  algebra  and  demon¬ 
strates  its  suitability  to  the  analysis  of  such  ternary- 
transmission  contact  networks.  This  algebra  is  to 
be  distinguished  from  the  ternary  algebras  used  e.  g. , 
in  connection  with  ternary  voltage  switching  circuits 
or  for  the  study  of  static  hazards  of  binary  switching 
circuits. 
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BUCKLING  OF  aRCULAR  CONICAL  SHELLS  UNDER 
COMBINED  TORSION  AND  EXTERNAL  OR  INTERNAL 
PRESSURE,  byj.  Singer  and  M.  Baruch.  [1965J  [24jp. 
Incl.  diagrs.  tables,  refs.  (AF06R-65-1234) 

(AF  EOAR-62-61)  AD  622654  Unclasslued 

Also  published  in  Topics  in  Applied  Mectonlcs,  ed.  by 
b.  Ablr,  F.  Ollendorff,  and  M.  Reiner.  Amsterdam, 
Elsevier  Publishing  Co.,  1965,  p.  65  -  88.. 

A  method  developed  previously  for  the  analysis  of  the 
Instability  of  thin  conical  shells  imder  external  pres¬ 
sure  is  now  extended  to  buckling  under  torsion  and 
combined  torsion  and  external  or  internal  pressure  as 
well  as  axisymmetric  temperature  distributions.  The 
method  is  based  on  solution  modified  Donnell  type 
stability  equations,  in  the  presence  of  slightly  relaxed 
boundary  conditions  for  the  u  and  v  displacements.  Two 
formulations  of  the  solution  for  torsion  and  combined 
loadings  are  given  and  compared.  Typical  examples 
are  calculated  and  compared  with  results  obtained  by 
Seide  and  tests,  and  interaction  curves  for  combined 
torsion  and  external  and  internal  pressure  loading 
are  given  and  compared  with  experimental  curves. 

For  conical  shells  of  small  and  medium  taper  ratio, 
the  interaction  curves  may  be  approximated  by  the 
semi- empirical  curve  of  Crate,  Batdorf  and  Baab  for  • 
cylindrical  shells,  but  for  larger  taper  ratio  different 
curves  are  obtained.  (Contractor's  abstract) 


2848 

Technion  -  Israel  Inst,  of  Tech.  [Dept,  of  Aeronautical 
Engineering]  Haifa. 

GENERAL  INSTABILITY  OF  STIFFENED  QRCULAR 
CONICAL  SHELLS  UNDER  HYDROSTATIC  PRES¬ 
SURE,  by  M..  Baruch  and  J.  Singer.  [1965]  [18]p. 
incl.  diagrs.  tables,  refs.  (AF06R-65-2251) 

(AF  EQAR- 62-61)  AD419706  Unclassified 

Also  published  in  Aeronaut.  Quart.,  v.  16:  187-204, 
May  190J7  ' 


their  spacing  may  vary  in  any  prescribed  manner  but 
here  only  equal  and  equally  spaced  stiffeners  are  dealt 
with.  The  force-  and  moment- strain  relations  of  the 
combined  stiffener-  sheet  cross  section  are  determined 
by  the  assumption  of  Identical  normal  strains  at  the 
contact  surface  of  stiffener  and  sheet.  The  stability 
equations  are  solved  for  general  instability  under  hydro¬ 
static  pressure  by  the  method  of  virtual  displacements. 
The  solution  used  earlier  for  unstlffened  conical  shells, 
which  satisfies  some  of  the  boundary  conditions  of  sim¬ 
ple  supports  only  approximately,  is  again  applied  here. 
The  effect  of  this  Incomplete  compliance  with  boundary 
conditions  is  shown  to  be  negligible  by  consideration  of 
"boundary  work”..  The  solution  proposed  for  stiffened 
conical  shells  involves  the  concepts  of  "correcting 
coefficients"  and  minimisation  of  corresponding  "error 
loads".  Typical  examples  are  analyzed  and  the  effect 
of  eccentricity  of  stiffeners  is  investigated.  Simplified 
approximate  formulae  for  the  critical  pressure  of  frame- 
stiffened  conical  shells  are  also  proposed.  (Contrac¬ 
tor’s  abstract) 
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BUCKLING  OF  UNSTIFFENED  CONICAL  SHELLS 
UNDER  COMBINED  TORSION  AND  AXUL  COMPRES¬ 
SION  OR  TENSION,  by  A.  Berkovlts  and  J.  Singer. 
[1965]|10]p.  incl.  Ulus,  diagrs.  tables,  refs.  (AFOSR- 
65-1235)  (AF  EOAR-63-58)  AD  621342  Unclassified 

Presented  at  Seventh  Israel  Annual  Conf.  on  Aviation  and 
Astronautics,  Feb.  1965.. 

Also  published  in  Israel  Jour.  Technol. ,  v,  3:  15-24, 

rs^., 

A  method  developed  previously  is  extended  to  the 
analysis  of  the  instability  of  Isotropic  conical  shells 
under  combined  torsion  and  axial  compression  or  ten¬ 
sion.  The  method  is  based  on  solution  of  modified 
Donnell  type  stability  equations,  in  the  presence  of 
slightly  relaxed  boundary  conditions  for  the  u  and  v 
displacements.  Typical  examples  are  calculated,  and 
lhcoretl;al  Interaction  curves  for  combined  loading  are 
presenhid  and  compared  with  the  interaction  curve  tor 
cylindrical  shells.  An  experimental  program  was  con¬ 
ducted  n  order  to  determine  the  shape  of  the  interaction 
curves  for  combined  torsion  and  axial  compression  of 
isotropic  conical  shells.  Results  of  combined  loading 
tests  on  unstlffened  aluminum  alloy  shells  are  pre¬ 
sented.  The  results  indicate  a  parabolic  interaction 
function  between  torsional  and  compression  buckling 
strength,  similar  to  the  empirical  interaction  function 
generally  obtained  for  cylinders.  This  was  to  be  ex¬ 
pected  in  view  of  the  similarity  of  the  theoretical  inter¬ 
action  curves  for  cones  and  cylinders.  (Contractor's 
abstract) 


Donnell  type  equilibrium  and  stability  equations  are  de¬ 
rived  for  stiffened  thin  conical  shells.  The  stiffeners 
are  considered  closely  spaced  and  arc  therefore 
assumed  to  be  "distributed"  over  the  whole  surface  of 
the  shell.  In  the  proposed  theory  the  stiffeners  and 
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GENERAL  INSTABILITY  OF  CONICAL  SHELLS 
WITH  NONUNIFORMLY  SPACED  STIFFENERS  UNDER 
HYDROSTATIC  PRESSURE,  by  M.  Baruch,  J.  Singer, 
and  O.  Harari.  [1965]  [10]p.  incl.  diagrs.  table,  refs. 
(AFOSR-65-1236)  <AF  EOAR- 63-581  AD  617151 

Unclassified 

Presented  at  Seventh  Israel  Annual  Conf.  on  Aviation 
and  Astronautics,  Feb.  1965. 

Also  published  In  Israel  Jour.,  Technol. ,  v.  3;  62-71, 


A  method  of  analysis  of  the  general  instability  of 
stiffened  conical  shells,  developed  earlier  for  uniform 
and  equally  spaced  stiffeners,  Is  extended  to  shells 
with  non- uniformly  spaced  stiffeners.  For  hydrostatic 
pressure  loading,  rings  are  the  most  efficient  stiff¬ 
eners.  On  account  of  the  cone  geometry,  equally  spaced 
rings  divide  a  conical  shell  into  "sub- shells"  of  un¬ 
equal  local  buckling  strength.  Hence  unequal  spacings, 
which  result  in  "sub- shells"  of  equal  local  buckling 
strength,  are  the  logical  approach  to  an  optimum  struc¬ 
ture.  A  rule  for  such  spacings  is  derived  and  dis¬ 
cussed.  The  general  instability  analysis  is  then  given 
for  conical  shells  with  rings  spaced  according  to  rules 
of  this  type.  Numerical  calculations  are  presented 
and  discussed,  and  an  approximate  design  formula  is 
proposed.  (Contractor's  abstract) 
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BUCKLING  OF  aRCULAR  CONICAL  SHELLS  UNDER 
UNIFORM  AXIAL  COMPRESSION,  byj.  Singer. 

1965  |3|p.  incl.  table.  (AFOSR-65-2168)  (AF  EOAR- 
63-58)  AO  629040  Unclassified 

Also  published  in  AIAA  Jour. ,  v.  3:  965-987,  May 

T5?5:: - 

A  new  modified  third  stability  equation  in  the  buckling 
of  circular  conical  shells  under  uniform  axial  compres¬ 
sion  is  determined,  under  the  assumption  that  for  the 
buckling  analysis,  the  prebuckling  stress  is  repre¬ 
sented  satisfactorily  by  the  membrane  stresses.  A 
total  of  N  linear  equations  is  obtained  for  an  N-  term 
solution,  and  the  lowest  eigenvalue  tj  of  the  determi¬ 
nant  of  the  coefficients  of  C^  yields  the  buckling  load. 
However,  in  the  case  of  bucUlng  load.  However,  in 
the  case  of  buckling  under  external  pressure,  n  -  1 
is  always  the  basic  mode,  here  the  value  of  n  of  the 
basic  mode  is  determined  by  the  geometry  of  the  shell 
and  is  usually  larger  than  unity.  The  critical  loads 
are  calculated  for  2  typical  shells  (one  short  and  one 
long)  by  1-,  2-,  3-,  4-,  5-,  and7-term  solutions, 
and  are  compared  with  the  approximate  axtsymmetrtc 
solution  of  the  equation  representing  the  buckling  load. 
The  convergence  is  much  slower  for  a  shell  of  large 


taper  ration.  The  asymmetrical  buckling  loads  are 
found  to  be  very  slightly  below  the  axisymmetric  ones 
in  the  examples. 
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EFFECT  OF  ECCENTRiaTY  OF  STIFFENERS  ON 
THE  GENERAL  INSTABILITY  OF  STIFFENED 
CYLINDRICAL  SHELLS  UNDER  TORSICH4,  by  M. 

Baruch,  J..  Singer,  and  T.  Weller.  Aug.  1965,  33p. 
incl.  diagrs.  tables,  refs.  (Scientific  rept.  no.  3; 

TAE  rept.  no.  43)  (AFaSR-6S-2753)  (AF  EQAR-63- 
56)  AD  628174  UnclassUied 

A  method  of  analysis  of  eccentrically  stiffened  cylindri¬ 
cal  shells,  developed  earlier,  is  applied  to  budding 
under  torsion.  In  the  calculations  about  350  shells 
covering  a  wide  range  of  shell  and  stiffener  geometries 
have  been  considered.  It  is  found  that  for  long  cylinders 
rings  are  the  important  stiffeners,  and  internal  rings 
stiffen  more  than  external  rings.  For  short  cylinders 
the  effect  is  invertec^  external  rings  yielding  higher 
critical  loads  than  internal  rings.  Stringers  have  little 
effect  in  long  cylinders,  but  in  short  cylinders  they 
stiffen  the  shell  against  buckling  in  toi  sion  as  much  as 
rings.  Outside  stringers  always  stlffi.-n  the  sheil  more 
than  inside  stringers.  (Contractor’s  abstract) 


Technion  -  Israel  Inst,  of  Tech,  Dept,  of  Aeronautical 
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ON  THE  BUCKLING  OF  UNS'HFFENED  OTTHOTROPIC 
AND  S'nFFENED  CONICAL  SHELLS,  by  J.  Singer. 

[1965]  22p,  incl.  Ulus,  diagrs,  tables,  refs.  (AF06R- 
66-0327)  (AF  EQAR-63-58)  AD  631100  Unclassified 

Presented  at  Seventh  International  Aei  onautlcal 
Congress,  Paris  (France),  June  14-16,  1965., 

A  linear  theory  developed  earlier  for  the  analysis  of 
the  instability  of  isotropic  conical  shells  under  external 
pressure  is  described  briefly.  Recent  experiments 
with  electroformed  specimens  are  shown  to  be  even  in 
better  agreement  with  theory  than  previous  tests.  Ex¬ 
tensions  of  the  method  to  other  loading  cases  are  dis¬ 
cussed  with  their  experimental  confirmation.  Results 
of  a  similar  method  of  analysis  for  clamped  conical 
shells  under  external  pressure  are  presented.  Boundary 
conditions  are  discussed  in  the  light  of  recent  conclu¬ 
sions  as  to  their  effect  on  the  buckling  of  cylindrical 
shells.  The  extension  of  the  method  of  analysis  for 
buckling  at  orthotropic  shells  under  external  pressure, 
torsion  and  axial  compression  is  then  considered,  and 
recent  experimental  results  are  described.  For  stiffened 
shells,  the  more  accurate  aiqproach  of  'distributed 
stiffeners’,  which  permits  consideration  of  the  effect  of 
eccentricity  of  stiffeners,  is  reviewed.  Results  for 
conical  shells  with  unUormly  and  non- uniformly  spaced 
stiffeners  under  external  pressure  are  discussed  and  re¬ 
lated  to  optimization  studies.  Recent  experiments  on 
stiffened  conical  shells  under  external  pressure  and 
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some  preliminar/  tests  under  axial  compression  and 
torsion  are  then  described.  The  behavior  of  conical 
shells  under  combined  loading  is  then  considered  and 
interaction  curves  are  presented  for  isotropic  and 
orthotropic  conical  shells.  (Contractor's  abstract) 


shells.  Rings,  which  are  much  less  effective  stiffeners 
than  stringers  under  axial  compression,  are  also  con¬ 
sidered.  Results  are  compared  with  those  of  other 
investigators.  (Contractor's  abstract) 
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FURTHER  REMARKS  ON  THE  EFFECT  OF  ECCEN- 

TRianr  of  stiffeners  cw  the  general  insta¬ 
bility  OF  S-nFFENED  CYLINDRICAL  SHELLS,  by 
J.  Singer,  M.  Baruch,  and  O.  Hararl..  Aug.  1965 
[27 ]p.  incl.  diagrs.  tables,  refs.  (Scientific  rept.  no. 
2;  TAE  rept.  no.  42)  (AFO6R-66-0569)  (AF  EOAR- 
63-53)  AO  630543  Unclassified 

The  analysis  of  the  general  instability  of  stiffened  cy¬ 
lindrical  shells  under  hydrostatic  pressure,  carried 
out  earlier,  is  continued  in  order  to  study  the  inversion 
of  the  eccentricity  effect.  Typical  shells  (250)  of  vary¬ 
ing  geometries  are  considered.  The  results  show  that 
for  lateral  pressure  loading  the  inversion  of  the  eccen¬ 
tricity  effect  is  practically  independent  of  the  geometry 
of  the  ring  but  dep.  ds  very  strongly  on  the  shell  ge¬ 
ometry  parameter  whereas  for  hydrostatic  pressure 
the  Inversion  is  also  influenced  by  the  bending  stiffness 
of  the  rings.  A  range  of  inversion  is  also  Influenced 
by  the  bending  stiffness  of  the  rings.  A  range  of  inver-. 
Sion  is  found  for  both  loadings.  A  detailed  physical 
explanation  of  the  cause  of  the  eccentricity  effect  and 
!  A  Inversion  is  proposed. 
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ON  THE  STABILITY  OF  ECCENTRICALLY 
STIFFENED  CYLINDRICAL  SHELLS  UNDER  AXIAL 
COMPRESSION,  by  J.  Singer,  M.  Baruch,  and  O. 
Harari,  Dec.  1965  [45|p.  incl.  diagrs.  tables,  refs. 
(Scientific  rept.  no.  4;  TAE  rept.  no.  44)  (AFOSR- 
66-0613)  (AF  EOAR- 63-58)  AD  630392 

Unclassified 
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EQUILIBRIUM  AND  STABILITY  EQUATIONS  FC« 
DISCRETELY  STIFFENED  SHELLS,  by  M.  Baruch. 
[1965]  [9]p.  incl.  cfiagrs.  refs.  (AF06R-66-1088) 
(AFEQAR-63-58)  AD 632446  Unclassified 

Also  published  in  Israel  Jour.  Technol. ,  v.,  3:.  138- 


A  method  of  analysis  for  stiffened  shells  is  developed 
which  considers  discrete  stiffeners  and  takes  into 
account  the  eccentricity  of  the  stiffeners.  The  stiffeners 
are  concentrated  along  their  orthogonal  curvilinea'* 
coordinates  wiUi  the  aid  of  the  Dirac  delta  function. 

As  an  example,  the  stability  equations  are  developed 
for  a  cylindrical  shell  stiffened  by  equally  spaced  un¬ 
equal  rings  and  equally  spaced  equal  stringers.  (Con¬ 
tractor's  abstract) 
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MAGNFTCX3ASDYNAM1C  HYPERCRinCAL  FLOWS 
WITH  SHOCKS,  by  N.  Geffen.  Annual  summary  rept. 
May  1965  [29)p.  incl.  diagrs.  refs.  (TAE  rept.  no. 
41)  AFOSR-65-1798)  (AF  EOAR- 64-78)  AD  625938 

Unclassified 

Tv  J  dimensional,  steady,  non- dissipative  magneto- 
ga  '>dynamic  flow  around  ^ven  slender  bodies  is  in- 
stigated  in  the  hypercritical  (near  A^  +  M^  =  1) 
.ipproximation.  Similarity  parameters  are  obtained 
'  V  a  simple  method,  and  the  flow  over  a  double- wedge 
IS  formulated  in  the  physical  and  in  the  hodograph 
planes.  T>o  methods  of  so’ution  are  proposed,  and  a 
procedure  for  a  digital  computer  given. 


The  eccentricity  effect  of  stiffeners  is  studied  for 
stiffened  '’ylindrlcal  shells  under  axial  compression. 
Classical  simple  supports  and  clamped  ends  are 
considered.  A  detailed  physical  explanation  of  the 
causes  of  the  eccentricity  effect  and  its  behavior  is 
proposed  and  verified  by  computations  for  350  typical 
shells.  As  for  buckling  under  hydrostatic  pressure 
and  torsion  studied  earlier,  the  behavior  of  the  eccen¬ 
tricity  effect  in  the  case  of  axial  compres.iion  also  de¬ 
pends  very  strongly  on  the  geometry  of  the  shell, 
represented  by  the  Batdorf  parameter,  while  the  ge¬ 
ometry  of  the  stiffeners  only  influence  its  magnitude. 
Inversion  of  eccentricity  effect  occurs  at  very  low  Z, 
but  for  practical  dimensions  outside  stringers  always 
stiffen  the  shell  more  than  inside  ones.  The  eccen¬ 
tricity  effect  has  a  pronounced  maximum  at  practical 
values  of  Z,  and  the  behavior  of  the  eccentricity  effect 
is  vey  similar  for  clamped  and  simply  supported 
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MAGNETOGASDYNAMIC  HYPERCRI'nCAL  FLOWS 
WITH  SHOCKS,  by  N.  Geffen.  [1965]  [6]p.  incl.  diagrs. 
(AFOSR-65-2493)  (AF  EQAR-64-78)  AD  628061 

Unclassified 

Presented  at  Seventh  Israel  Annual  Conf.  on  Aviation 
and  Astronautics,  Feb.  1965. 

Also  published  in  Israel  Jour.  Technol. .  v.  3:  82-87. 
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ma  ^7U>^s(lynamic  (lows  around  slendet  bodies  are 
i.ivesUgated  In  the  hypercritical  (near  -  1) 

approximation.  The  mathematiod  system  is  similar 
to  the  transonic  one,  and  can  be  obtained  (rom  the 
latter  by  a  simple  b-anstormation.  The  flow  patterns 
however,  include  near- horizontal  upstream  (acing 
shocks,  and  are  different  from  ordinary  gasdynamic 
flows.  The  methods  used  and  a  few  of  the  flow  patterns 
obtained  are  described  in  the  paper.. 
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Technion  -  Israel  Inst.,  of  Tech, 
Haifa. 


Depi.  of  Mechanics, 


W  THE  ANALYSTS  OF  DEFORMATION  AND  THE 
STRAIN  TENSORS,  by  Z.  Karni.  [lS65jfl2Jp.  incl. 
diagr,  table.  (AFOSR-3113)  (AF  EQ4R- 63-72] 

AO  616456  Unclassified 

Also  published  in  Topics  iii  Applied  Mechanics,  ed. 
by  D.  Abir,  F.  CRlendorff,  and  M.  Reiner. 
Amsterdam,  Elsevier  Publishing  Co. ,  1965,  p.  287- 
298., 

A  finite  rotation  tensor  is  introduced,  and  the  effect 
of  tiie  rotation  on  the  strain  tensers  is  analyzed. 
(Contractor's  abstract) 
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Technion  -  Israel  Inst,  of  Tech.  Dept,  of  Mechanics, 

Haifa. 

THE  PHYSICAL  TENSOR,  ANALYSIS  AND  APPLICA¬ 
TIONS,  by  Z.  Karni.  Final  rept.  Nov.  30,  1965,  30p. 
(AF08R-66-2758)  (AF  EOAR- 64-71)  AD  627697 

Unclassified 

The  introduction  of  the  physical  tensor  permits  the 
extension  of  the  concept  of  the  scalar  invariant  of  a 
tensor  to  that  of  tensor  invariants,  themselves  tensors 
of  arbitrary  order.  The  fundamentals  of  the  invariant 
theory  of  the  physical  tensor  are  sketched  out,  later 
applied  to  the  invariant  differential  operators  and  the 
generalized  relations  existing  between  differential  in¬ 
variants,  formed  from  the  first  and  second  ten.sor 
derivatives  of  a  field  vector  and  of  a  second- order 
tensor.,  (Contractor’s  abstract) 


of  reference".  The  examples  of  (he  spinning  top  and 
of  the  Foucault  pendulum  are  used  to  illustrate  some 
featui  es  of  the  soluPon  of  ddfere.niial  vector  equations 
by  vector  methods.  The  vector  solution  is  altogether 
more  compact,  it  leans  on  directions  in  space  which 
possess  a  physical  meaning  (any  may  form  an  oblique 
system  of  reference),  and  above  all,  in  some  cases 
there  is  no  need  to  solve  the  equation  at  all  since  the 
solution  is  explicitly  readable  from  the  differential 
vector  equation  itself.  The  introduction  of  Uie  pre- 
ceesing  system  of  reference  Is  a  means  by  which  the 
second-ord“'  differential  vector  equations  of  motion 
can  be  redj  ,ed  to  first  order  equations. 
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Technion  -  Israel  Inst,  of  Tech.  [Dept,  of  Phvstcs] 

Haifa. 

SCHUMANN-RUNGE  BANDS  OF  Og  IN  SOLID  PHASES; 
SPECTROSCOPIC  MEASUREMENT  OF  INTERMOLECU- 
LAR  POTENTIALS,  by  O.  Schnepp  and  K  Dressier. 
[1965]  [9]p,  incl.  diagrs.  tables,  refs.  (AF0SR-6I>- 
2547)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  [AF  61(052)42G]  and  Dept,  of 
Army)  AD  828720  Unclassified 

Also  published  in  Jour.,  Cheir..  Phys, ,  v.,  42:  2482- 
■2489,  Apr  r^TseS. 

The  absorption  spectra  of  oxygen  in  solid  solution  in 
nitrogen  and  argon  have  been  investigated  in  the  spec¬ 
tral  region  of  the  Schumann- Runge  bands.  Eleven  dis¬ 
crete  bands  have  been  measured  in  each  case.  The 
vibrational  structure  is  very  similar  to  that  of  the  free 
molecule  for  low  vibrational  quantum  numbers  of  the 
excited  electronic  state  but  the  spacings  deviate  con¬ 
siderably  from  those  of  the  gas  for  higher  quantum  num¬ 
bers,  inasmuch  as  their  convergence  is  slower.  Po¬ 
tential  curves  have  been  constructed  from  the  data  for 
the  oxygen  molecule  perturbed  by  the  solid  solvent  cage. 
The  deviations  of  these  curves  from  those  of  the  free 
molecule  have  been  analyzed  in  terms  of  oxygen-argon 
and  oxygen- ntti'ogen  pair  repulsive  potentials. 
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Technion  -  Israel  Inst,  ol  Tech.  [Dept,  ol  Physics] 
Haifa. 
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Technion  -  Israel  Inst. 
Haifa. 


of  Tech.  Dept,  of  Mechanics, 


THE  PRECESSflNG  SYSTEM  OF  REFERENCE,  by  Z. 
Karni.  [1965]  (5[p,  (AFOSR-66-0244)  (AF  EOAR- 
64-71)  AD  631091  Unclassified 

^so  published  in  IsraelJour.  Technol, ,  v.  3.  147- 
151,  T965. 

This  paper  discusses  the  integralion  of  the  vector 
equation  of  motion  for  the  particle  and  for  the  rigid 
body  by  introducing  the  so-called  "precessing  system 
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SPECTRUM  OF  THE  IODINE  CRYSTAL.  H,  by  0. 
Schnepp,  J.,  L.  Rosenberg,  and  M.  Gouterman.  [1965] 
|14]p.  incl..  illus.  diagrs.  tables,  refs.  (AFOSR-66- 
1269)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  61(052)428  and  Public  Health 
Service)  AD  638511  Unclassified 

Also  published  in  Jour.  Chem.:  Phys. ,  v.  43:.  2767- 
2780,  Oct.  157X965. 

The  absorption  specjum  of  single  and  oriented  crystals 
of  iodine  has  been  Investigated  in  the  wavelength  region 
7000-3000A.  Four  strongly  polarized  bands  and  one 
weakly  polarized  absorption  band  have  been  ob.served, 
all  of  which  are  polarized  in  the  ac  plane  of  the  crystal. 
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All  ol  the  absorption  bands  are  approximately  1000 
cm"^  wide.  The  crystal- band  theory  for  Iodine  given 
by  Rosenberg  has  been  extended,  and  the  effects  of 
exchange  and  of  spin-orbit  coupling  have  been  qualita¬ 
tively  considered,  nirce  models  are  tfiscussed  u'ith 
varying  relative  importance  of  spin- orbit  and  crystal 
energies.  These  models  are  correlated,  and  the 
strong  crystal  force  model  is  used  to  interpret  the  ex¬ 
perimental  observations.,  (Contractor's  abstract! 
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Technion  -  Israel  Inst,  of  Tech.  [Dept,  of  Physic, s] 

Haifa. 

THE  ABSORPTION  SPECTRA  OF  SOLID  CO  AND  N2, 
by  M.  Brith  and  0.  Schnepp.  [1965]  (17]p  incl.  illus. 
diagrs.  tables,  refs.  (AFOSR-6fr-I559)  (AF  61(052)- 
428)  AD  638513  Unclassified 

Also  published  in  Molec.  Phys. ,  v.  9,  473-489,  Apr. 
1965. 

The  absorption  spectra  of  CO  and  N2  solids  were  in¬ 
vestigated  in  the  wavelength  region  1600->150A  at 
temperatures  ranging  from  lO'K  to  30“K.  For  CO  two 
electronic  transitions  were  observed-  A^tl- 
13  vibraUonal  bands  measured  between  1570A  and 
1250A;  d^A  -  7  vibrational  bands  measured  be¬ 

tween  1300A  and  122SA.  The  spectr-.  are  simply  re¬ 
lated  to  the  molecular  transitions  and  can  be  interpreted 
on  the  basis  of  existing  theory  of  the  excited  states  of 
molecular  crystals  of  cubic  symmetry.  Davydov  split¬ 
ting  has  been  clearly  resolved  for  a  number  of  bands 
of  the  A  -  X  transition,  and  the  experimental  splitting 
energy  can  be  quantitatively  accounted  for  if  the  f- 
number  of  this  transition  is  0- 16.  The  observed  rela¬ 
tive  intensities  of  the  components  are  in  agreement 
with  theoretical  prediction.  For  N2  also  2  electronic 
transitions  have  been  observed,  a'llg  •  8  vibra¬ 

tional  bands  measured  between  1460A  and  1250A; 
w*Au  '  bands  measured  between  1400A  and 

1170A.  Here  again  Davydov  splitting  was  observed  but 
the  theoretical  interpretation  of  the  splitting  energy 
and  the  relative  intensities  of  the  components  is  compli¬ 
cated  by  the  fact  that  the  corresponding  molecular 
transitions  are  dipole  forbidden.  The  assignment  of 
the  latter  transition  is  '■onflrmed.  (Contractor's 
abstract; 
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Technion  -  Israel  Inst,  of  Tech.  Dept,  of  Physics, 

Haifa. 

NUCLEAR  RESONANCE  IN  SHEETS  AND  POWDERS 
OF  COBALT,  by  M.  Kuzmetz  and  A.  A.  Hirsch. 
[1965]  [lljp.  incl.  diagrs  refs.  (AFOSR- 66-0279) 
(AF  EOAR- 63-71)  AD  629255  Unclassified 

Also  published  in  Nuclear  Magnetic  Re.sonanie  and 
Relaxation  in  Solids.  Proc.  of  the  Thirteenth  Colloque 
Ampere,  Leuven  U  (Sept.  1-5,  1964),  ed.  by  L 
Van  Gerven.  Amsterdam,  North- Holland  Publishing 
Co.,  1965,  p.  122-132. 


d9 

An  interpretation  is  suggested  for  the  NMR  of  Co  in 
sheets  and  powders  of  metallic  cobalt,  under  the  assump¬ 
tion  that  2  Afferent  effects  might  influence  the  magnitude 
of  the  NMR  signal;  the  enhancement  of  the  applied  rf 
field  by  Asplacements  of  the  Bloch  walls,  and  the  pene¬ 
tration  ol  the  rf  field  only  till  the  "skin- depth”.  The 
measurements  were  carried  out  by  a  modified  Hartley 
oscillator,  in  which  the  sweep  and  the  modulation  of  the 
frequency  ■  .-e  both  electric.  The  magnitude  of  the 

signal  was  und  to  be  proportional  of  the  mass  of  the 
cobalt  powder  taken  for  its  calibration.  The  NMR  signal, 
in  annealed  sheets  of  cobalt  of  different  thickness  which 
are  much  higher  than  the  "skin- depth",  is  proportional 
to  the  square  root  ol  the  product  of  the  electrical  resis¬ 
tivity  and  the  magnetocrystalbne  anisotropy  constant.  A 
linear  relation  is  found  between  the  NMR  signal  and  the 
area  of  annealed  sheets  and  evaporated  thick  films, 
showing  that  the  NMR  in  bulk  material  is  a  surface  phe¬ 
nomenon,.  The  NMR  signals  were  investigated  from 
liquid  nitrogen  temperature  up  to  367 'K.  The  signal  in 
powdor  decreased  with  the  increase  ot  the  temperature, 
while  in  annealed  sheet  it  increased  In  accordance  with 
the  suggested  interpretation.  A  slight  cold- rolling  of 
annealed  sheet  (which  reduces  the  thickness  bv  less  Mian 
3"n)  decreases  the  signal  practically  to  zero,  while  by 
removal  of  the  external  surface  of  the  sheet  (chemically) 
the  signal  appears  again,  which  shows  that  the  cold- roll¬ 
ing  affects  mainly  the  layer  ir  which  are  located  the 
nuclei  responsible  for  the  NMR.  (Contractor's  abstract) 
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Technion  -  Israel  Inst,  of  Tech.  Dept,  of  Physics, 

Haifa. 

DEPENDENCE  OF  COERCTVITY  ON  DRIVING  FIELD 
IN  MULTILAYER  FILMS  OF  NICKEL,  by  A.  A.  Hirsch. 
1965  [4 jp.  incl.  illus.  diagrs.  (AFOSR- 67  -  03  50) 

(AF  EOAR-63-71)  AO  646950  Unclasstned 

Presented  at  INTERMAG  Conf. ,  Wa;  ’  ington,  D  C.  ,- 
1965. 

Also  published  in  IEEE  Trans.  Magnetics,  v..  MAG-l  -- 
254^,  Dec.,  1965. 

The  variation  in  the  coerclvity  of  magnetization  loops 
of  multilayer  films  of  nickel  was  investigated  as  function 
of  the  rate  of  rise  r  in  the  applied  magnetic  field.  The 
films  were  prepared  by  deposition  of  nickel  and  copper 
alternately  in  a  vacuum  of  2  x  10"®  mm  of  Hg  on  to  sub¬ 
strates  made  of  thin  aluminium  foils.  The  thickness  of 
the  nickel  layers  L  varied  in  the  different  films  from  8 
to  lOOOA.  The  loops  were  cycled  with  sinusoidal  or  tri¬ 
angular  waveform  driving  fields,  with  a  variety  of  ampli¬ 
tudes  from  I  kOe  to  4  kOe,  with  frequencies  from  0.  O' 
to  2  cps.  The  measurements  were  performed  from  roo.n 
down  to  ItquiQ  hydregen  temociatures.  It  was  found  that 
the  coercive  force  "ould  be  expressed  by  Hp  -  Hq  *  Q  (In 
r-ln  rQ)/T^  for  values  of  r  changing  from  1  to  5  Oe  nis, 
where  Hq,  A  and  Tq  varied  slightly  with  lemperature  T. 
(Contractor'.s  abstract,  modified) 
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Teehnion  -  Israel  Inst,  of  Tech,  Dept,  of  Physics, 

Haifa. 

QUANTITATIVE  HIGH  TEMPERATURE  INFR/.RED 
SPECTROSCOPY,  by  U.  P.  Oppenheim.  Final  rept. 
Apr.  30,  1965  ,  4p.  (AFOGR-65-1490)  (AFEOVR-63- 
111)  AD  623193  UncUssified 

Spectral  emissivity  studies  were  made  of  three  water 
vapor  bands  at  1 . 9,  2. 7  and  6. 3-p.  Atmospheric 
interference  was  successfully  eliminated  by  building 
a  hermetically  sealed  optical  system,  from  which  ab¬ 
sorbing  gases  could  be  eliminated.  Spectral  studies 
with  a  resolution  of  0.5  cm'^  were  carried  out  for 
K2O  vapor  at  1200'^K  in  the  1. 9  and  2. 7-u  bands.  By 
the  use  of  spectral  band  models  the  band  parameters 
and  the  integrated  intensity  of  these  2  bands  were 
determined  at  1200''K.  The  method  of  "curves  of 
growth"  was  also  applied  to  atmospheric  absorption 
by  CO,  N2O  and  H2O  at  room  temperature.  Total 
emissivity  calculations  were  made  on  H2O  at  1200‘'K, 
ba.sed  on  the  contributions  of  spectral  band  emlssivlties 
in  the  1.9,  2. 7  and  6. 3-ii  regions.  The  integrated  in¬ 
tensity  of  the  6.3-p  band  was  established  by  measuring 
the  intensity  of  a  single  rotational  line  in  this  band. 
(Contractor's  abstract) 
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Teehnion  -  Israel  Inst,  of  Tech.  Dept,  of  Physics, 

Haifa. 

AN  INTERMEDIATE  STATE  BETWEEN  He  I  AND 
Hen,  by  M.  Revzen,  A.  Ron,  and  I.  Rudnick.  (1965) 
|3jp.  incl.  diagr.  refs.  (AFCISR-6C-2130)  (AF  EOAR- 
65-  25)  Unv'lassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15.  384-386, 
Aug.  T965. 

One  possible  interpretation  of  the  results  of  a  recent 
experiment  is  that  there  Is  a  discontinuity  in  the  mag¬ 
nitude  of  the  velocity  of  sound  at  the  X  transition  of  He'* 
at  vapor  pressure.  This  note  is  concerned  with  the 
consequences  of  this  eventuality.  It  is  stated  that  this 
indicates  the  existence  of  an  intermediate  slate  between 
He  I  and  He  TI  at  pressures  higher  than  the  vapor  pres¬ 
sure.  The  proposed  phase  diagram  is  depicted  qualita¬ 
tively.  It  is  calculated  that  the  slopes  of  the  2  lines 
differ  by  1%  at  vapor  pressure.  If  this  difference  per¬ 
sists  to  higher  pressures,  then  one  can  estimate  that 
the  wldtii  of  the  Intermediate  state  is  less  than  lu  K 
for  pressures  below  10  atm.  Measurements  above  the 
vapor- pressure  line  have  defined  the  X  line  closer  than 
1  u'K.  On  the  other  hand,  accuracies  of  1  are 
possible. 
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Teehnion  -  Israel  Inst,  of  Tech.  Dept,  of  Physics, 

Haifa. 

EfnSSrVITY  OF  WATER  VAPOR  AT  1200  K  IN  THE 


1.9-  AND2.7->i  REGIONS,  by  A.  Goldman  and  U.  P. 
Oppenheim.  [1965]  (7]p.  incl.  diagrs.  tables,  refs 
(AFOSR- 66-0346)  [AF  EQAR- 65-84]  AD  632445 

Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Amer. ,  v.  55:  794- 
800,  Julv  1&65. 

The  emlssivlties  of  the  2  bands  of  water  vapor  at  1. 9 
and  2.Tu  were  determined  at  elevated  temperatures. 

Use  was  made  of  quartz  absorption  cells  of  various 
lengths,  which  were  heated  in  an  electrical  furnace  to 
a  temperalure  of  1200°K.  By  applying  the  'statistical' 
spectral-band  model  at  every  frequency  in  low- resolution 
spectra  (8  cm'*),  it  was  possible  to  obtain  tlie  band 
parameters  2ff>'0/d  and  thus  to  correlate  the  observed 
spectral  absorptance  with  the  optical  path  length  and  the 
pressure  of  the  gas.  From  absorptance  measurements 
in  the  'linear  region'  the  absolute  intensity  of  the  bands 
was  derived.  The  tolal  emissivity  was  caJculated  as  a 
function  of  path  lengtn  and  pressure,  and  good  agreement 
was  obtained  with  direct  observations  of  total  emissivity 
atl200''K.  (Contractor's  abstract) 
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Teehnion  -  Israel  Inst,  of  Tech.  Dept,  of  Physics, 

Haifa. 

SPECTRAL  EhnSSIVITY  OF  WATER  VAPOR  AT 
1200%  byU.  P.  Oppenheim  and  A.  Goldman.  [1965) 
[4jp.  incl.  tables,  refs.  (AFOSR-66-0347)  [AF  EQAR- 
85-84]  AD  631098  Unclassified 

Also  published  in  Tenth  Symposium  (Internat’l. )  on 
CombusHon,  Cambridge  (Gt.  Brit. )  (Aug.  17-21,  1964), 
Pittsburgh,  Combustion  Inst. ,  1965,  p.  165-188,  1965. 

Results  are  presented  of  quantitative  spectroscopic 
studies  on  pure  water  vapor  in  the  1. 9-  and  2. 7-u 
regions.  Use  was  made  of  quartz  absorption  cells  of 
various  lengths,  which  were  heaied  in  an  electrical  fur¬ 
nace  to  a  temperature  of  1200  'K.  By  applying  the 
'statistical'  spectral  band  model  at  every  frequency  in 
each  band,  it  was  possible  to  correlate  the  observed 
spectral  emissivities  with  the  optical  path  length  and  the 
pressure  of  the  gas.  From  emissivity  measurements 
in  the  "linear  region"  of  the  2. 7-u  band  it  was  possible 
to  measure  the  absolute  intensity  of  this  band,  which 
was  found  to  be  198  cm'2  atm'*  at  300°K.  (Contractor's 
abstract) 
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Technische  Hochschule.  Geophysikalisches  Inst. , 

Karlsruhe  (Germany). 

INVESTIGATIONS  ON  THE  NONELAS'HC  BEHAVIOR 
OF  THE  UPPER  MANTLE,  by  S.  Mueller  and  K.  Fuchs. 
Quarterly  narrative  progress  rept.  no.  1,.  May  1- 
July31,  1965.  Aug.  15,  1965,  14p.  incl.  tables,  refs. 
(AF06R  65  -  2939)  (AF  61(052)861)  AD  628068 

Unclassified 

The  distorting  etfect  of  the  earth's  crust  on  the  spectrum 
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of  seismic  signals  which  are  transmitted  from  the 
source  through  the  mantle  to  tl.i.  receiving  station  is 
discussed.  In  an  attempt  to  correct  for  the  influence 
of  the  "receiver- crust"  a  crustal  model  for  the  region 
of  the  Grafenberg  Observatory  (GGGR)  near  Niirnberg, 
Germany,  has  been  derived.  Its  main  features  arc  a 
positive  velocity  gra'hent  at  the  top  of  the  crystalline 
basement,  a  low- velocity  chaniK  l  at  a  depth  of  about 
10  km,  and  the  possible  existance  of  a  high-velocity 
layer  just  above  the  MOHOROV'ICIC  discontinuity..  The 
presence  of  this  layer  could  be  detected  from  the  spec¬ 
tra  of  body  waves.  (Contractor's  abstract) 
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Technische  Hochschule..  Inst,  fur  Angewandle  Botanik, 
Munich  (Germany)., 

PHOTOASSIMILATION  OF  GLUCOSE  BY  CHLOPilLLA 
IN  MONOCHROMA’nC  LIGHT  AND  THE  INHIBITION 
BY  DCMU  AND  ANTIMYaN  A,  by  0.  Kandler.  Final 
rept.  May  1,  1965,  24p.  incl.  dlagrs.  tables,  refs. 
(AFOSR-65-2722)  (AF  EOAR-64-53)  AD  620057 

Unclassified 

It  was  investigated  whether  monochromatic  light 
beyond  700  p  can  bring  about  light  dependent  glucose 
iqitake  in  the  absence  of  O2  and  CO2.  The  effects  of 
DCMU  and  antimycin  A  on  photoassimilation  of  glucose 
were  studied.  Glucose  assimilation  proceeds  at  a  high 
rate  even  beyond  700  mu.  It  is  inhibited  only  about 
30%  by  DCMU  at  a  concentration  where  photosynthesis 
is  completely  inhibited.  Antimycin  A  inhibits  to  70  r 
where  photosynthesis  is  hardly  effected.  These  results 
are  strong  evidence  for  the  existence  of  cyclic  photo¬ 
phosphorylation  in  vivo.  (Contrac'.c'j  abstract) 
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Technische  Hochschule.  Mathcmatischcs  Inst. ,  Munich 
(Germany)., 

ASYMPTOTIC  EXPANSIONS  FOR  THE  ERROR  OF 
DISCRETIZATION  ALGORITHMS  FOR  NON-LINEAR 
FUNCTIONAL  EQUATIONS,  by  H.  J.  .Stettcr.  11965] 
(14jp.  incl.  table,  refs.,  (AFO6R-65-1026)  (AF  EOAR- 
63-'77)  AD  619757  Unclassified 

Also  published  in  Numerische  Math. ,  v.  7-.  18-31, 

TSTST" 

This  note  considers  the  converging  solution  of  a  finite 
algorithm  and  the  asymptotic  expansions  ol  its  dis¬ 
cretization  error.  Under  suitable  conchtions,  the 
existence  of  such  expansions  is  proven  for  a  general 
class  of  discretization  algorithms  for  nonlinear  func¬ 
tional  equations  in  Banach- spaces.  Several  important 
functional  equations  and  their  discretizations  are  then 
considered-  initial  and  boundary  value  problems  for 
both  ordinary  and  partial  differential  equations,  integral 
equations,  and  integrodifferential  equations.  Finally 
an  example  is  considered  of  a  nonlinear  boundary  value 
problem  of  the  third  kind. 
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Technische  Hochschule.  Matheinatisches  Inst  ,  Munich 
(Germany). 

STABILIZING  PREDICTORS  FOR  WEAKLY  UNSTABLE 
CORRECTORS,  by  H.  J.  Stetter.  |1965|[6]p.  incl. 
tables.  (AFOSR-65-1027)  (AF  EQAR-63-77) 

AD  619636  Unclassified 

Also  published  in  Math.  Comput. ,  v.  19  84-89,  Jan. 
1965., 

The  weak  unstability  occurring  within  algorithms  used 
for  computation  of  certain  integral  equations  destroys 
the  validity  of  the  computation.  This  note  demonstrate.^ 
how  to  eliminate  the  cause  of  the  weak  unstability;  the 
combination  of  a  judiciously  chosen  predictor  with  the 
weakly  unstable  corrector  constitutes  a  strongly  stable 
algorithm  if  the  corrector  is  not  iterated. 
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Technische  Hochschule.  Mathematischcs  Inst. ,  Munich 
(Germany). 

A  STUDY  OF  STRONG  AND  WEAK  STABILITY  IN 
DISCRE'nZATION  ALGORITHMS,  by  H.  J.  Stetter. 
!1965j  [16)p.  incl.  table,  refs.  (AFOSR-66-0389) 
(AFEOAR- 63  -  77)  AD  639502  Unclassified 

Also  published  in  SIAM  Jour.  Numer.  Anal.  ,•  Ser.  B, , 
v.,  2-  265-^80,  1965. 

The  author  presents  slightly  unusual  definitions  of 
strong  stability  and  weak  instability  of  discrete  ordinate 
methods  for  solving  ordinary  differential  equations. 

He  then  shows  that  a  multistep  method  satisfies  Ins  con¬ 
dition  of  strong  stability  if  and  only  if  the  usual  associ¬ 
ated  polynomial  has  a  simple  zero  at  z  -•  1  and  all  other 
zeros  inside  but  not  on  the  unit  circle.  A  method  would 
then  be  called  weakly  unstable  if  it  is  stable  in  the 
usual  sense,  but  does  not  satisfy  this  more  stringent 
condition.  Possible  extensions  of  the  ideas  to  partial 
differential  equations  and  to  boundary  value  problem  i 
are  also  mentumed. 


2876 

Technische  Hochschule,  Vienna  (Austria). 

(SPACE  AND  TIME  DEPENDENT  RANDOM  TEMPERA¬ 
TURE  AND  STRESS  nELDS,  Parti]  Orllichund 
zeitlich  zufiillig  vcrteilte  Temperatur-  und  Spannungs- 
felder,  byj.  L.  Zcnian.  |1965|  |18|p.  incl.  diagrs. 
refs.  (AFOSR-66-0201)  (AF  61(052)645)  AD  639454 

Unclassified 

Also  published  in  Acta  Much. ,  v.  1  1  194-211,  1965. 

The  problem  of  determining,  in  the  sense  of  correlation 
theory,  the  properties  of  temperature  and  stress  in  the 
interior  of  a  body  to  which  a  random  quantity  of  heat  is 
supplied  is,  under  certain  assumptions,  reduced  to  the 
problem  of  finding  deterministic  influence  functions. 

The  results  are  Illustrated  by  examples. 
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Techmsohe  Hochschule,  Vienna  (Austria). 

[SPACE  AND  TIME  DEPENDENT  RANDOM  TEM¬ 
PERATURE  AND  STRESS  HELDS,  Part  HJ  OrUich 
und  zeitliih  zufalliK  vcrteilte  Temperatur-  und 
Spannuopslelder,  by  ,1.  L  Zeman.  (1965J  (15jp.  incl. 
diasrs.  refs  (A FOSR- 66-0659)  (AF  61(052)645) 

AD  633564  Unclassified 

Alsc  published  in  Acta  Mech. ,  v.  1-.  371-385,  1965., 

In  the  first  part  of  this  paper  (item  no.  2876)  some 
fundamental  relations  were  derived  for  temperature, 
stress  ind  displacement  in  a  body  to  which  a  space  and 
time  dependent  randomly  distributed  quantity  of  heat 
is  supplied.  The  results  were  illustrated  by  one  ex¬ 
ample.  In  this  second  part,  2  further  examples  are 
given. 
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Temple  U.  Research  Inst. ,.  Philadelphia,  Pa. 

PLASMA  .lET  CHEMISTRY,  by  C  S  Stokes  and  J.  A. 
Cahill.  Firal  rept.  Dec.  1905,.  31u.  uicl  diagrs. 
tables.  (Rept  no.  RITU  1965-40)  (A FOSR- 66-0607) 
(AFAFOSR- 65-7751  AD  630549  Unclassified 

A  plasma  jet  lias  been  used  as  ihc  souice  of  energy 
for  producing  a  high  (eniperalure  nn-dluni  for  purpo.ses 
of  chemical  synthesis  The  lungsten  c.irbides  (WC 
and  W2C),  were  formed  ip  a  heliuio  iilasnia  jel  from 
either  tungsten  or  (u.ig.iteii  iriexwfc  'W(^)  and  methane. 
Similarly  the  tantalum  carbides  (  l  aC  and' Ta^C)  were 
produced  from  tantalum  and  tanlal  nr  peiitoxide 
(TajOs)  with  methai'c  iii  a  liki'  n.iiincr  fhdrni"i, 
sulfide  was  successfullv  ■•viiil.  si/ed  fr  nn  it  elements 
in  a  helium  plasma  jel 
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Temple  U.  Research  Inst  Philadelphia,  Pa 

PLASMA  .lET  CHE  VUSTRV  (Abstracii,;  !>v  C  S  Stokes 
and  A  V.  Crosse  |1905||2|p.  (HouiiCi  with  its 
A  FOSR- 55-22381  (AF  AFOSR-65-77.5)  Uiicla.ssified 


't’lie  rcduc  lion  of  tanialum  peiito.side  (Ta205)  to  ineuilii 
tantalum  'las  been  accompl.shed  oy  ihe  use  of  a  helium 
plasma  >et  where  Ihe  cside  was  earned  into  Ihe  j<l 
with  hvdrogen.  The  reaction  TasOg  *;  5112  ‘ 

51I2O  produced  yields  as  high  3.1  43  ■  tantalum..  The 
formation  of  tanUilum  cirlnde  was  s'udied  using  2 
different  approaches  (1)  Untalum  pentoxide  and 
methane,  and  (2)  commercial  Untalum  meUl  powder 
and  methane.  The  reactions  of  Ihe  .ibove  2  methods 
are  (1)  Ta205  *  2  CH.,  •  Ta2C  5H2O  •  1  C  .ind 
Ta205  *  2  CII4  2TaC  *  5H2O  •  C.  (2)  2Ta  •:  CHq 
Ta2C  1  21I2  and  Ta  CH,,  TaC  •  Hg.  The  first 
reaction  produced  yields  of  24  r  TaC  and  17  c  Ta2C 
depending  on  the  conditions,  together  with  some  metal-, 
lie  tantalum.  The  second  reaction  produced  72  .  TaC 


and  27  n  TajC  as  maximum  under  several  different 
operating  conditions.  The  above  investigations  show  a 
[ps- solid  reaction  producing  a  solid  as  the  product.  It 
is  of  interest  to  show  a  p  --solid  reaction  producing  only 
a  gas.  For  an  example  '  is  type  of  reaction,  the 
synthesis  of  HoS  from  the  lements  was  picked.  The 
reaction  Ho  +  5  ■  H2S  was  carried  out  in  a  helium- 
hydrogen  plasma  jefand  yielded  up  to  37%  HnS  based  on 
the  sulfur  input.  The  pr^uction  of  H^S  hasoecn  shown 
to  be  dependent  on  the  enthalpy  of  the  jet. 


2880 

Texas  A.  and  M.  U..  [Dept,  of  Physics]  College  Station. 

SPIN- ROTATION  CONTRIBUTION  TO  THE  FLUORINE 
RELAXATION  IN  C6K5CF3  (Abstract),  by  R.  H.  Faulk 
andM.  Eisner.  |’965]  |l]p.  [AF  AFOSR-63-173] 

Unclassified 

Presenled  at  meeting  of  the  Amer.  Phys.  Soe. , 
CSclahomaU.,  Norman,  Feb.  25-27,  1965. 

Published  in  Bull.  Amer,,  Phys.,  Soc. ,  Series  II,  v.  10: 
158,  Feb.  25,  1965. 

The  relaxaiion  time  of  the  fluorine  nuclei  in  benzotrl- 
fluoride  has  been  msasui’ed  and  is  found  io  be  an  only 
slightly  varying  function  of  temperature,  ranging  from 
3.2  sec  at  -20  C  to  2,  4  sec  at  +50  "C.  The  contributions 
to  the  relaxation  time  from  the  dipole- dipole  and  spin- 
rotation  interactions  have  been  separately  calculated, 
and  the  effective  spin-rotaiion  coupling  constant  is  calcu¬ 
lated  to  be  25  ±  2  kc'sec.  This  coupling  constant  has 
been  used  to  calculate  the  paramagneiic  contribution  to 
the  chemical  shift  of  the  fluorine  in  C7HKF+  relative  to 
Fo,  and  yields  the  value,  453  ppm,  whicn  (s  within  10% 
of  the  observed  value  of  493. 3  ppm  for  the  chemical 
shift.  Part  of  the  difference  in  these  quantities  may  be 
attributed  to  the  diamagnetic  contributions  to  the  shield¬ 
ing  constants  of  the  fluoiine  nuclei  in  C^HgFj  and  Fg. 
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Texas  A.  andM  U.  [Dept,  of  Physics]  College  Station. 

TRANSLATIONAL  CONTRIBUTIONS  TO  NMR  RELAXA¬ 
TION  IN  BENZENE  (Abstract),  by  R  Smith  and  M. 
Eisrer.  llS05111]p.  |AF  AFOS.R-63-173] 

Unclassified 

Presented  a*  meeting  of  the  Amer.-  Phys.  Soc.  ,• 

Oklahoma  L . ,,  Norman.  Feb,  25-27,  1965. 

Publi^ed  in  Bull,  Amer.  Phys.  Soc. ,.  .Series  R,  v.  !0- 
fSl,,'  Fe6,~^,  1965. 

Temperature  and  concentration  dependence  of  diffusion 
and  proton  relaxation  have  been  measured  in  mixtures 
*^6^fi'^6*\-  linear  depeiidenre  of  Ij  on  con- 
lenlration  observed  is  used  to  effect  a  model- independent 
srparat.on  of  rutational  and  'I'anslational  contributions 
to  relaxation.  The  lemperalure  dependence  of  the  tr.nr.s- 
lational  contribution  diflers  from  that  of  diffusion,  lead¬ 
ing  to  an  anomalous  temperature  dependence.  Contrary 
to  the  suggestions  that  this  aiiomalocs  dependence  is 
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associated  with  spin-rotation  interactions,  it  is  found 
that  the  deviations  from  the  prediction  in  dipcle- dipole 
relaxation  are  in  the  translational  component. 


28B2 

Texas  A.  and  M.  U.  Dept,  of  Physics,  College  Station. 

THE  SPECTRA  OF  HoO  AND  D2O  IN  THE  VACUUM 
ULTRAVIOLET,  by  S.  BeU.  1965  [9jp.  incl.  illus. 
tables,  refs.  (AF06R-65-2863)  (AF  A  FOSR- 63  -  3  26) 
AD  628413  Unclassified 

Also  published  in  Jour.  Molec.  Spectros. ,  v.  16.  20S- 
- 

Vibrational  analyses  are  made  of  2  band  systems  of 
water  vapor  with  origins  at  1240  and  1219A.  The 
fundamental  frequencies  of  H2O  and  D2O  are  deter¬ 
mined  for  the  excited  electronic  states  of  both  systems. 
Franck- Condon  calcmattons  based  on  estimated  in¬ 
tensities  yield  increases  in  geometrical  parameters  of 
5r  =  O.OSSA  and  26r/,  =  5.2'  for  the  1240A  system,  and 
Sr  =  0.067A  and  25'*  -  8.5°  for  the  1219A  system. 
(Contractor's  abstract) 
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Texas  A.  and  M.  U..  (Dept,  of  Physics]  College  Station. 

DOUBLE-  MINIMUM  POTENTIAL  FUHCnONS  IN 
EXaTED  EI.ECTRONIC  STATES  OF  SO2  AND  NO2 
(Abstract),  by  J.  B.  OoonrndF.;A.  Cesani.  [1965] 
[Ijp.  (AFAFOSR- 63-326]  Unclassified 

Presented  at  meeti  ig  of  the  Amer.  Phys.  Soc. , 
Oklahoma  U.,  Norman,  Feb.  25-27,  1965. 

Published  in  Bull  Amer.  Phys  Soc. ,  Ser<  i  11,  v.,  10' 
157,  Feb.lS,  1965., 

Additional  examples  of  double- minimum  potential  func- 
tlone  in  the  excited  states  of  bent  trlatomic  molecules 
are  found.  This  extends  previous  work.  A  new  vibra¬ 
tional  analysis  of  the  3700-A  system  of  SO2  has  oeen 
made.  Calculated  IntensUies  oi  all  bands  involving 
only  the  symmeirlcal  modes  of  vibration  agree  well 
with  the  observed  intensities.  However.-  4  nontempera¬ 
ture- sensitive  bands  that  cannot  be  accounted  for  by 
the  .symmetric''.!  modes  are  interpreted  a.s  involving  a 
double-  minimum  potential  in  the  Q3'  coordinate..  These 
bands  are  given  the  assignments  (Oil''),  (021^),  (101'), 
end  (’ll'').  The  last  two  are  strong  banas  whose 
relative  intensities  and  observed  interval  (1^—0'')  of 
12C4  cm'*  are  u.sed  to  calculate  a  double  minimum  po¬ 
tential  tunction.  The  barrier  height  is  roughly  1500 
cm'*.  The  weak  bands  (Oil’')  and  (021')  lead  to  a 
Darner  height  significantly  lower.  Similar  calculations 
are  made  for  the  1.4S1-A  evstem  of  NO2  For  this 
molecule,  (1  '—0*^)  -  713  cm'*  and  the  barrier  heig'-t 
is  appi  oximately  800  cm'*.. 


2884 

Texas  Instruments.  Inc. ,  Dallas. 

DIRECT  CONFIRMATION  OF  THE  A- CENTER  MODEL 
IN  ZnS  BY  OBSERVATION  OF  HYffi  RHNE  STRUCTURE 
IN  EPR  SPECTRA,  by  J.  Schneider,  A.  Rauber  and 
others.  [1965]  13]p.  incl.  diagr.  table.  (AFOSR-85- 
1180)  (AF  49(638)1250)  AD  621297  Unclassified 

Also  published  in  .Tour.  Chem.,  Phys. ,  v.  42-  1839- 
1841,  Mar.  1,  1965, 

Electron  paramagnetic  resonance  (EPR)  studies  are 
made  of  Ga-,  Br-,  and  1-doped  ZnS.  EPR  spectra  of  the 
self-activated  center  show  resolved  hyperfine  structure 
with  the  impurity,  thereby  providing  direct  proof  that 
the  center  responsible  for  the  blue  self- activated  lumi¬ 
nescence  i.i  ZnS  IS  an  associate  of  a  zinc  vacancy  with  a 
substitutional  impurity  from  Croup  HI  or  Group  VIl. 
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Texas  Insirumtnls,  Inc. Dallas. 

ELECTRON  PARAMAGNETIC  RESONANCE  OF  Cr^* 

IN  4-  AND  3- COORDINATED  CRYSTALS  (Abstract),  by 
M.  Dewit,  A.  R.  Reinberg  and  others.  11965]  |l|p. 

]AF  4e(638)12.'^0]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phvs  Soc. , 

Kansas  City,  Mo.,  Mar.  24-27,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,;  Series  H,  v.  10- 
329-336,  Mar.  24,  1965. 

Electron  oaramagnetic  1  esonance  attributed  to  distorted 
isolated  substitutional  1  Cr^'  has  been  observed  in 
4- coordinated  CdS  and  ZnSe,  and  8- coordinated  CaFj 
and  CdFo.  In  4- coordination,  the  distortions  occur 
along  O0(J>  axes,  in  8- coordination  aloi.,  01©  axes. 
The  centers  arc  characterized  by  giver  parametf  r.s, 
where  ^  is  \he  zero- field  splitting.  Supernj.'perfinc 
slructure  is  observed  in  CdS  'vilh  -9  Cd  nuclei,  in  the 
fluorides  with  4  F  nuclei,  and  in  ZnSe  with  4  Sc  '.uclci. 
Applying  stress  to  CdS  af  1 . 3  K  causes  the  centers 
to  redistribute  among  the  equivalent  direclions,  strongly 
suggesting  a  distortion  and  not  defect  association, 
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Texas  Instruments,  Inc  ,  Dallas. 

ELECTRON  PARAMAGNETIC  RESONANCE  OF 
FLUORINE  IN  SINGLE- CRYSTAL  BERYLLIUM  OXIDE 
(Abstract),  by  A,  R.  Reinberg  and  T.  L  Estlc  119051 
jljp  |AF  49(638)1250]  Unrlas.sifK-d 

Presented  at  meeting  of  Ih"  Amei  Phys  Soc  ,;  New 
York,  Jan.  27-28,  19i5. 

Published  in  Bull.  Amer  Phvs  Soc  ,  Siriostl,  v.  10 
57,  .Ian.  38;  1965. 


EPR  cpecira  for  irradiated  Duorinc- doped  BcO  powdci  s 
above  77 'K  have  recently  been  reported.  Similar  spccir.i 
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in  single  crystals  from  1.3’  to  300  °K  have  been 
observed.  As  for  the  powders,  a  large  fluorine  hyper- 
fine  Interaction  (775  G  for  H  C)  and  a  superhyperflne 
structure  (shfs)  due  to  nearest- p.elghboi'  berylltuui  ions 
are  observed.  At  the  lowest  temperature  and  for  H  C, 
the  shfs  consists  of  7  equally  spaced  lines,  suggest  Ing 
interaction  with  two  beryllium  nuclei  (I  =  3/2).  Above 
about  30°K,  it  changes  to  a  10-line  pattern  with  the 
same  over- all  splitting.  The  low- temperature  spectrum 
is  interpreted  in  terms  of  a  deep  donor  made  up  of  3s 
and  3p  functions  centered  on  the  substitutional  fluorine 
and  2s  and  2p  functions  centered  on  2  of  the  nearest- 
neighbor  basal  beryllium  ions.  Hie  high- temperature 
spectrum  results  when  the  electron  hops  among  the  3 
equivalent  directions  that  lie  in  the  basal  plane.  Line 
shapes  predicted  on  the  basis  of  the  hopping  model  are 
consistent  with  observations  in  the  intermediate- tem¬ 
perature  region. 
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Texas  Instruments,  Inc.,  Dallas. 

PARAMAGNETIC  RESONANCE  SPECTRA  OF  Fe-Cu 
ASSOCIATES  IN  ZnS  (Abstract),  by  W.  C.  Holton,  M. 
Dewlt  and  others.  (1965]  [l)p..  [AF  49(638)1250) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Kansas  City,  Mo.,  Mar.  24-27,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  11,  v..  10- 
330,  liiar.  '24,  1965.. 

An  EPR  spectrum  arising  from  a  spin  5  2  in  ortho¬ 
rhombic  symmetry  has  been  studied  in  single  crystals  of 
of  cubic  ZnS  containing  Fe  and  Cu.  The  hyperflne 
structure  of  Fe®'^,  Cuv3,  and  Cu®®  and  the  angular  de¬ 
pendence  of  the  spectrum  with  respect  to  crystal  orienta¬ 
tion  in  the  magnetic  field  lead  to  the  model  ^  a  neutral 
defect  in  which  the  charged  impurities  Fe®'^  and  Cu^ 
are  associated  at  2  nearest  zinc  sites.  The  3d®  con¬ 
figuration  of  Fe®'*^  in  orthorhombic  symmetry  leads  to 

3  Kramer's  doublets.  The  transitions  within  the  lowest 
2  doublets  have  been  observed  and  the  results  at  1, 3"K 
and  9. 2  Gc  sec  are  g^  --  9. 66,  g„  -  i ,  265,  g-  ?  0.3 
for  the  lowest  doublet  and  g^  -  4. 06,  gy  =  4. 53,  gj.  = 

4  36  for  the  middle  doublet.  The  axes  are  x  i  (331), 
y  -  )110|,  z |116|  with  the  X  axis  rotated  3.  6  away 
from  j331|  toward  fill).  The  main  features  of  the 
spectrum  ran  be  explained  with  a  spin  Hamiltonian 

-  gSH  S  -  E(Sx®  -  Sy2)  *  DSz®  with  £  •  5- 2,  E 
luiuparable  to  the  microwave  quantum,  and  U  c  E. 

Till  middle  doublet  has  also  been  observed  at  77  K 
in  single  crystals  and  powders  and  corresponds  to  the 
g  4.  29  lines  of  Fe®'  previously  observed  in  glasses 
.ni'i  biological  materials  Similar  centers  have  been 
oli.served  in  single  crv.stals  of  ZiiSe  and  ZnTe.  This 
.issoiiation  of  Fe  and  Cu  in  ZnS  furnl.shes  a  possible 
I  xplanation  of  the  '  killer'  actum  of  Fe  on  the  ZnS  Cu 
luminescence 
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Texas  Instruments,  Inc. ,  Dallas. 

SUPERHYPERFINE  STRUCTURE  OF  IRON-GROUP 
IMPURmES  IN  n-Vl  COMPOUNDe  (Abstract),  by  T. 

L.  EsOeandW.  C.  Holton.  (1965]  (Ijp.  (AF  49(638 )- 
1250)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  27-30,  1965., 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  10 
57,  Jan.  23,  1965. 

Superhyperflne  struclure  (shfs)  of  EPR  spectra  has 
been  reported  for  several  Iron-groigi  impurities  in 
n-VI  compounds.  All  reporled  observations  have  been 
explained  as  an  interaction  of  the  substitutional  impurity 
with  the  nearest  zinc  or  cadmium  nuclei.  No  observa¬ 
tions  attributed  to  the  still- nearer  negative  ions^ve 
been  reported.  The  failure  to  observe  O^ '  or  S®®  shfs 
may  result  from  the  low  relative  abundance  of  these 
isott^es.  In  cadmium  compounds,  the  intense  Cd'“ 
and  Cd*^®  shfs  would  make  observation  of  the  negative- 
ion  shfs  difficult.  However,  if  ZnSe  and  ZnTe  the  Se^'^ 
and  Te*25  shfg  should  be  easily  observed  if  they  are 
resolved.  We  have  observed  shfs  in  ZnSeiCr'*',  ZnSe: 
Mn®*,  ZnSe  Fe®'''.  ZnFerCr*,  and  ZnTe- Fe'*  arising 
from  Se'®  or  Te*®®.  The  Ct+  shfs,  originally  attributed 
to  Zn®®,  and  the  Fe'*  and  Mn®'*  shfs  result  from  the  two 
closest  shells  of  negative  ions.  Only  the  nearest  ^ell 
shfs  has  been  observed  for  Fe®"*..  No  resolved  Zn®^ 
shfs  has  yet  been  observed  in  ZnSe  or  ZnTe.  Quantita¬ 
tive  results  are  reported. 
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BASIC  RESEARCH  IN  CRUSTAL  STUDIES,  by  S.  J. 
Laster,  M.  M.  Backus  and  others.  Final  rept.  Sept.  1, 
1963-Nov.  30,  1965.  Dec.  31,  ’965,  Iv.  incl.  illus.. 
diagrs.  tables,  refs.  (AFOSH-t  .  '^m)  (AF  49(638)- 
1244)  AD  628385  Unclassified 

The  work  falls  into  4  tasks:  (1)  single- layer  models: 

(2)  multilayer  models:  (3)  models  with  layer  thickness 
variation:  and  (4)  experimental  studies  using  field  data. 
The  single-layer  studies  Included  theoretical  investiga¬ 
tion  of  normal  and  leaking  modes,  studies  of  the  practi¬ 
cal  aspects  of  frequency  -  wavenumber  analysis  and  in¬ 
vestigation  of  mode  separation  by  multichannel  fllte  ing. 
Theoretical  and  analog  model  investigations  for  2  layers 
over  a  half- space  showed  the  difficulty  in  directly  ob¬ 
serving  an  intermediate  velocity  layer  using  frequencies 
irf  0.5  cps  or  less.  Analog  model  investigations  of  a 
model  having  a  dipping  M- discontinuity  showed  a  wide 
range  erf  phase  velocities  for  ray  events,  as  predicted. 
Experimental  studies  of  field  cbta  showed  the  usefulness 
of  velocity  filtering  as  an  interpretive  aid.  Correlation 
statistics  for  small  events  showed  that  only  about  50  n 
of  the  energy  arriving  between  the  first  arrival  and  sur¬ 
face  waves  IS  predictable.  For  events  at  small  distance 
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{d  ■  30  km),  Raylpigh-mode  dispersion  curves  were 
measured.  These  suggested  low  near- surface  veloclhes 
extending  to  a  depUi  of  1/2-km.,  It  was  found  that  re¬ 
ceiving  arrays  in  line  with  the  shot  are  necessary  for 
adequate  dispersion  measurements. 
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NUMERICAL  EXPERIMENTS  IN  THE  ESTLMATION 
OF  FREQUENCY  WAVENUMBER  SPECTRA  OF 
SEISMIC  EVENTS  USING  LINEAR  ARRAYS,  by  A.  F. 
Linville  and  S..  J.  Laster.  [1965]  36p.  incl.  illus. 
diagrs.  tables.  (AFOSR-67-1201)  (Bound  with  its 
AFOSR-66-0577;  AD  628385)  (AF  497538)1244) 

AD  652973  Unclassified 

Also  published  in  Bull.  Seismol.  Soc.  Amer. ,  v.  56. 
1337-1355,  Dec.  1966. 

Studies  in  the  measurement  of  frequency- wavenumber 
spectra  of  transient  events  tiave  been  conducted  using 
theoretical  and  analog  model  data  recorded  along  a 
21-element,  inline  array..  Straight-forward  numerical 
transformation,  assuming  space  statlonarily,  gives 
good  definition  of  the  dominant  (Rayleigh)  mode,  but 
little  information  concerning  higher  modes..  The 
presence  of  spatial  nonstationarity  due  primarily  to 
cross  correlation  between  modes  complicates  the  fine 
structure  of  the  spectral  estimate.  Averaging  over 
redundant  space  lags  is  necessary  to  remove  this. 
Additional  difficulties  arise  from  side  lobes  due  to  use 
of  the  finite  length  array.;  The  amplitude  of  the  side 
lobes  can  be  reduced  by  using  a  space  lay  window.  In 
the  present  c.;se  this  gives  indications  of  the  higher 
modes,  but  these  indications  are  so  ill- defined  ns  to  be 
useless  for  determining  dispersion.  The  effects  of 
amplitude  deviations  between  clianncls  are  also 
studied.  (Contractor's  abstract) 
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NEAR-SURFACE  DISPERSION  STUDIES  AT  TONTO 
FOREST  SEISMOLOGICAL  OBSERVATORY,  by  A.  F. 
Linville  and  S.  J.  Laster.  [19S3|  66p.  incl.  illus. 
diagrs.  tables.  (AFOSR-67-2090)  (Bound  with  its 
AFOSR- 66-0577;  AD  628385)  (AF  45(538)1244) 

AD  658274  Unclassified 


curves  from  an  estimation  of  the  "transfer  funclif.in" 
has  been  evaluated.  The  studies  show  the  nec  essity  of 
recording  data  directly  "inline'  in  areas  of  rough 
topography  between  source  and  array  if '  local" 
dispersion  is  to  be  measured  Multichannel  prediction 
studies  indicate  that  the  signals  are  highly  nonstatioiiary 
in  space. 


2892 

Texas  Instruments,  Ine.  [Science  Services  Div.  |  Dallas. 

ANALOG  MODEL  STUDIES  OF  WAVE  PROPAGATION 
IN  A  CRUST  WITH  A  DIPPING  INTERFACE,  by  S.  J. 
L.isterandA.  F.  Linville  [1965]  36p.  incl.  illus. 
diagi's.  tables  (Bound  with  its  AFOSR- 66-0577. 

AD  628385)  (AF  49(638)1244)  Unclassified 

Analogue  model  studies  of  a  single  layer  with  dipping 
Interface  upon  a  half- space  show  that  the  most  striking 
prediction  of  ray  theory  is  the  production  of  a  multi¬ 
plicity  of  phase  velocities  for  compressional  refracted 
events,  as  opposed  to  the  single  phase  velocity  found  in 
parallel  layered  models.  An  attempt  is  made  to  de¬ 
termine  the  true  refractor  velocity  and  dip  from 
measured  velocities  associated  with  particular  ray  paths, 
For  low  frequencies  the  chief  prediction  of  mode  theory 
IS  a  dependence  of  the  dispersion  curves  on  horizontal 
distance,  as  a  result  of  their  dependence  on  layer  thick¬ 
ness,-  An  attempt  is  made  to  measure  the  leaking  mode 
dispersion  rurvc.s  for  comparison  with  theory. 
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APPLICATION  OF  MULTICHANNEL  FILTERING  FOR 
THE  SEPARA'HON  OF  DISPERSIVE  MODES  OF  PROPA¬ 
GATION,  by  S.  J.  Laster  and  A.  F.  Linville,  [1965| 
[70|p.  incl,  illus.  diagr.s.  (Bound  with  its  AFOSR- 66- 
0577.  AD  628385)  (AF ‘.'0(638Tl2T45  Uncla.ssified 

Presented  at  Forty- sixth  Annual  Meeting  of  the  Amer. 
Geophysical  Union,  Washington,  D,  C. 

This  paper  discusses  the  results  of  multichannel 
mode  separation  sl'idies  u,sing  both  theoretical  and 
analog  model  seismograms.  Unlike  conventional  ve¬ 
locity  filtering,  the  mode  separation  technique  makes 
use  of  the  fact  that  for  dispersive  modes  the  pliasc  ve¬ 
locity  is  frequency  dependent.  Other  information,  such 
as  modal  amplitude  and  the  relation  between  horizontal 
and  vertical  components  of  motion,  can  be  included  in 
the  filter  design.  In  the  present  study  2  processors 
arc  considered.  One,  having  9  channels,  makes  use  of 
only  the  frequency- velocity  relationships,  while  a 
second  (6  channel.s)  also  uses  two  component  information 
A  description  of  the  filter  design  and  the  results  ob¬ 
tained  from  applying  these  filters  to  the  data  ire  given 
(Contractor's  abstract) 


Also  published  in  Dull.  Seismol.  Soc.,  Amer. ,  v.  57.- 
311-346,  June  1367. 

Four  local  seismic  events  digitally  recorded  on  a 
cros.sed- linear  array  have  been  analyzed  to  evaluate 
the  representation  of  w.nve  propagation  in  Inhomogene¬ 
ous  earth  models  in  terms  of  "local"  dispei  sion.  The 
analysts  techniques  studies  are  based  primarily  or.  the 
correlation  properties  of  the  signals  at  various  re¬ 
ceivers.  Frequency- wavenumber  spectra  are  computed 
for  the  events  by  various  methods,  and  a  comparison 
of  the  results  indicates  that  the  best  method  is  a  com¬ 
bination  using  averaged  correlations  computed  from 
prewhitcned  iiu..  'The  utility  of  computing  dispersion 
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MULTICHANNEL  PROCESSING  APPLIED  TO  THE 
ANAL  V.SIS  OF  REFRACTION  SEISMOGRAMS  RE¬ 
CORDED  AT  TONTC  FOREST  SEISMOLOGICAL 
OBSERVATORY,  by  T.  W,  Harley,  R.  6.  Hofmann, 
and  S.  J.  Laster.  [1965]  58p.  incl.  illus.  diagrs. 
Ubles.  (Bound  with  its  AFOSR-66-0577,  AD  628  3  8  5) 
(AF  49(638)1244)  Unclassified 

A  group  of  experimental  crustal  seismograms  from 
the  Tonto  Forest  Seismological  Observatory  have  been 
selected  which  show  a  large  number  of  coherent,  pulse- 
like  events.  These  include  both  recordings  of  nuclear 
devices  detonated  in  Nevada  and  shots  recorded  during 
the  1964  USfv  calibrations  program.  The  nuclear 
records  iiave  been  subje^’led  to  wideband  velocity 
filtering  and  the  rejalts  clearly  illustrate  the  P^  and 
Pj,  arrivals,  with  little  indication  of  P*.,  The  simi-. 
larity  in  velocity  between  P^  and  the  P^  multiples 
suggests  that  dip  of  the  discontinuity  under  Tonto 
Forest  is  very  small  or  absent.  T.he  USGS  shots  indi-- 
cate  a  significant  difference  between  the  .rust  to  the 
north  of  the  array  as  compared  to  the  crust  south  of 
the  array.  P^  is  observed  on  all  records,  but  P^  is 
observed  only  from  shots  in  tht  north,  while  a  lower 
velocity  event,  perhaps  P*,-  is  .seen  from  shot.s  in  the 
south.  Well- developed  surface  waves  arc  also  more 
common  from  shots  in  the  north,  presumably  due  to 
greater  thickness  of  soduiientary  cove,-.  The  seis¬ 
mometer  to  seismometer  predictability  of  a  shot 
Irom  the  flylas  sliotpoin:  and  of  a  qtiarrv  blast  from 
near  the  Clarkdale  shotpolnt  arc-  investigated.  Sig- 
nifuunt  pulse- shape  changes  across  the  array  are 
observed  in  the  raw  data,  ana  it  is  found  that  only 
about  50  r  of  tne  energy  is  predictabli'  Iron,  one  .seis¬ 
mometer  to  the  next.  (Conti actor's  abstract,  .iiods- 
fied) 
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THEORETICAL  INVESTIGATION  OF  MODAL  SE13- 
MCXIRAMS  FOR  A  LAYER  WER  A  HALF-SPACE,  by 
S.  J.  Laster,  J.-  G.  Foreman,  and  A.  F.  Luiville 
|1965]|26jp.  incl.  Ulus,  diagrs.  table.  (.AF  49(638)- 
1244)  Unclassified 


modes.  A  suite  of  seismograms  is  computed  for  the 
distance  range  50-70  cm,  showing  each  mode  individually 
and  their  sum  (the  total  seismogram).  It  is  found  that, 
for  the  distances  used,  the  individual  modes  do  not 
approximate  transients  with  a  definite  "arrival"  time.. 
Only  their  sum  is  required  to  exhibit  this  physical  be¬ 
havior.  In  addition,  at  short  distances,  the  dispersion 
of  a  single  mode  is  not  visually  obvious  although  the  dis¬ 
persion  curve  may  be  recovered  by  use  of  Fourier  trans¬ 
form  methods,  cietermination  of  the  dispersion  curves 
from  the  total  seismogram  is  more  difficult  and  requires 
some  separation  of  the  modes,  as  they  overlap  in  fre¬ 
quency  and  velocity.  This  work  shows  the  preponderance 
of  the  leaky  modes  in  the  early  part  of  the  seismogram 
and  indicates  their  importance  in  the  later  part  of  the 
seismogram  for  short  horizontal  offset.  ((Contractor's 
abstract) 


2896 

Texas  Teilinological  Coll..  Dept,  of  Cnemlgtry,  Lubbock. 

THE  THERMAL  DECOMPOST’nON  OF  METAL  ETHYL- 
ENEDIAMINE  OXALATE  COMPLEXES,  by  J.  M 
Ha.schke  and  W.  W.  Wendlandt.  J1965]  ]8]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-65-1217)  (AF  AFOSR-63-23) 

AD  322847  Unclassified 

.Also  p'lblisned  in  Anal.  Chtm.  Acta,  v.  32-386-393, 

T!.v  thermal  dehydration  and  deamination  of  some 
cthylenediamino  complexes  of  Zn,  Cd,  Cu,  Ni,  and  Co 
oxalate  were  studied  by  thermogravimetry,  differential 
thermal  a’-alysis,  differential  scanning  calorimetry, 
high  temperature  reflectance  spectroscopy,  and  gas 
i-vuiution.  The  trislethylenediamine)  complexes  deam- 
ina'ed  to  mcnWethylcnediamlne)  compounds  which  then 
deooiiiposed  directly  to  the  metal  oxide.  The  kinetics 
and  heats  of  dehydration  and  deamination  of  several  of 
the  comple.xes  were  determined. 
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THE  SOLID  STATE  REACTION  BETWEEN  TRIS(ETHYL- 
ENEDlAAnNE)CHROMIUM(m)  COMPL.5XES  AND 
ALKALI  METAL  HALIDES  AND  THIOCYANATES,  by 
W.  W.  Wendlandt  and  C  H.  Stembridge.  11965]  (7 |p. 
incl.  diagrs.  tables.  (AFOSR-65-1218)  JAFAFOS)’- 
63-23]  AD  622840  Unclas.stfied 


Presented  at  Thirteenth  .Amiutl  Inlernat'l.  Meeting 
of  the  Society  of  Exploration  Geophysicists,  Los 
Angeles,  Calil. ,  Nov.  19,  1964, 

Published  in  Geophysics,  v.  30  571-596,  Aug.  1965. 

The  use  of  normal  modes  to  represent  the  propagation 
of  elastic  waves  at  large  horizontal  offset  is  well 
known.  By  addition  of  the  relevant  leaky  modes,  the 
mode  theory  is  .shown  to  be  useful  for  reproM  ntalion 
of  the  seisniograiii.s  at  shorter  range.  A  theoretical 
model  consisting  of  a  2- cm  brass  layer  over  a  steel 
half- space  is  con.sidcred.  Dispersion  curves  and  ex¬ 
citation  function.s  arc  computed  for  the  first  4  normal 
modes  and  the  first  3  PL  modes.  Attenuation  a.‘,  a 
function  of  frequency  also  is  computed  for  the  PL 


Also  published  in  .Tour.  Inorg.  and  Nuclear  Cheni. , 
i965 

Various  trtstelhylenedianiine)  complexes,  |Cr(cn)3]X-3 
(X  Ci",  Br",  I‘,  andSCN"),  were  heated  with  large 
exces.ses  of  aniinoniuni  and  alkali  metal  halides  and 
thiocyanates  The  trls  •  Ms  Ueaniiiultuii  leaction  was 
followed  by  high  temperature  reflectance  spectroscopy 
and  by  dynamic  reflectance  .specti  oscopy  from  ambient 
to  225  C.  The  reaction  product,  in  most  cases,  was 
(•is-|Cr(enl2Y2JX,  where  Y  and  X  are  the  same  or  dil- 
lerenl  anions,  depending  upon  tne  matrix  material 
employed.  In  an  ammonium  salt  matrix  the  ease  of 
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anion  coordination  was:  F"  SCN~  '  Cl"  ^  Br" ,  In  an 
alkali  metal  salt  matrix,  the  order  was-  SCIT  >  F" 

Cr  >  Br".  These  orders  hold  regardless  of  whether 
the  coordinated  anion  is  initially  lonlcally  bound  in  the 
complex  or  the  matrix  salt  anion.  The  thermal  matrix 
method  appears  to  be  a  potentially  useful  technique  for 
the  prqiaration  of  bis(ethylenediamlne)chromium(ni) 
complexes. 
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THE  THERMAL  DISSOCIATION  OF  SOME  BIS  AND 
TETRAKIS  (PYRIDINE)  METAL  COMPLEX"S,  byW, 

W.  Wendlaiidt  and  S.  I.  Ah.  |1965||8jp.  incl.  diagrs. 
tables,  refs.  (AFOSR-65-1650)  (AF  AFOSR-63  -  23) 

AD  624332  Unclassified 

Also  published  in  Zeitschr.  Anorg.  und  Allgem.  Chem. , 
V.  337;.  8-13,  1965., 

The  thermal  dissociation  of  16  pyridine  complexes  of 
the  general  formulas,  M(py).jX2  and  M(py)2X2,  where 
M  is  Cu,  Ni,  Mn,  Cd,  Zn,  and  Co  and  X  is  SCN,  Cl, 

Br,  I  and  1/2  C2O1,  was  studied  by  thermogravimetry 
and  differential  thermal  analysis.  The  thermal  transi¬ 
tions  involved  were  mainly  the  depyridination  reaction 
to  lower  pyridine  content  complexes.  Such  reactions 
as  tetrakis(pyridine)  -  bls(pyridine)  and  bis(pyridine)  • 
mono(pyrldlne)  complexes  are  observed.  The  depyr¬ 
idination  reactions  for  the  complexes  are  discussed  in 
detail.  (Contractor's  abstract) 
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ION  RADICALS.  VI.  PHENOXATHnN  AND  PHEN- 
OXATHnN  5-OXIDE  IN  SULFURIC  ACID,  by  H.  J. 

Shine  and  R.  J..  Small.  1965  [5jp.  incl.  diagrs.  tables, 
refs.  (AFOSR- 65-2391)  (AF  AFOSR-63- 23) 

AD  725592  Uticlassified 

ALSO  published  in  Jour.  Org.  Chem.,  v.,  30:  2140-2144, 
July  1965. 

The  reactions  of  phenoxathiin  (I)  and  phenoxathlin 
5- oxide  (ni)  in  acidic  solutions  have  been  studied  by 
ultraviolet,  visible,  and  e.  s.  r.  spectroscopy.  It  lus 
been  shown  that  in  32,  96,  and  100%  sulfuric  acid  m  is 
converted  to  the  phenoxathiin  cation  radical  (R).  The 
conversion  of  III  to  n  has  been  followed  by  changes  in 
the  absorption  and  e.  s.  r.  spectra.  A  second  cation 
radical  (V)  is  also  formed  in  the  96%  sulfuric  acid  solu¬ 
tions— that  of  3-hydroxyphenoxathlln.  It  is  proposed 
that  in  acidic  solution  III  is  in  equilibrium  with  pro- 
tonated  in(IV)  and  the  phenoxathiin  dication  (VI):  that 
the  formation  of  the  cation  radical  n  occurs  by  loss  of 
hydroxyl  from  IV,  and  that  the  hydroxyl  is  stored  either 
as  hydrogen  peroxide  or  a  peroxysulfuric  acid;  and  that 
the  reactions  which  eventually  lead  to  V  include,  first, 
a  hydroxylation  of  the  aromatic  ring  by  attack  of  water 
on  either  of  the  cations,  IV  or  VI.  A  hydroxyphenox- 
athiin  5-oxlde  (VII)  has  been  isolated  from  solutions  of 
in  in  96%  sulfuric  acid.  The  reactions  of  vn  in  96% 


sulfuric  acid  have  been  investigated  briefly.  The  e.  s.  r., 
spectrum  of  a  solution  of  vn  in  96%  sulfuric  acid  is 
atu  ibuled  to  V ..  (Contractor's  abstract) 
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ION  RADICALS.  V  PHENOTHUZINE,  PHENOTHIA- 
ZINE  5-OXIDE,  AND  PHENOTHIAZONE-3  IN  ACID 
SOLU'nCXfS,  by  H.  J.  Shine  and  E.  E.  Mach.  1965 
|10|p.  incl.  diagrs.  tables,  refs..  (AF06R-65-2392) 

(AF  AFOSR-63-23)  AD  625593  Unclassified 

Also  published  in  Jour.,  Org.  Chem. ,  v.,  30  2130- 
1139,  July  iSBSr 

The  reactions  of  phenothiazlne  (I),  phenothiazine  5-oxide 
(R),  and  phenothiazone-3  (IR)  in  acidic  solutions  have 
been  studied  by  ultraviolet,  visible,  and  e.  s.  r.,  spec¬ 
troscopy.  Solutions  of  n  in  96%  sulfuric  acid  are  stable,, 
it  is  proposed  that  they  contain  the  protonated  phenazo- 
thiomum  ion  (VI).  Similarly,  solutions  of  Rl  in  96% 
sulfuric  acid  are  stable,  and  it  15  proposed  that  they 
contain  the  protonated  hydroxyphenazothionium  ion 
(XRl).  Solutions  of  1  in  96%'  sulfuric  acid  contain  the 
phenothiazine  cation  radical  (IV)  which,  in  time,  is 
further  oxidized  to  VI.  It  is  shown  that  Rl  in  59%  sulfuric 
acid  is  converted  to  the  hydroxyphenothiazine  cation 
radical  (XI).  It  is  also  shown  that  in  4  aqueous  sulfuric 
acid  R  is  converted  not  only  to  the  cation  radical  TV  but 
also  to  XI.  Mechanisms  are  proposed  for  these  reac¬ 
tions.  It  is  proposed  that  in  aqueous  sulfuric  acid  R  is 
in  equilibrium  with  protonated  n(VTn)  and  with  the  phen- 
azothionium  ion  (V)  arising  from  dehydration  of  VR. 
(Contractor's  abstract,  modified) 
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ION  RADICALS.  VII.  THE  REACTIONS  OF  THI- 
ANTHRENE  OXIDE  IN  HYDROCHLORIC  ACID,  by 
H.  J.  Shine  and  C.  F.  Dais.  1965  |4)p.  incl..  diagrs. 
refs.  (AFOSR-65-2393)  (AF  AFOSR-63-23) 

AD  625590  Unclassified 

Also  published  in  Jour.;  Org,  Chem. ,  v..  30  2145- 
2118,  July  196ir 

The  reaction  of  thianthrene  monoxide  with  concentrated 
hydrochloric  acid  gave  thianthrene  and  2-chlorothi- 
anthrene.  The  thianthrene  cation  radical  was  also 
formed.  Chlorine  was  detected  above  the  surface  of 
the  reaction  solution.  Ttie  same  reaction  in  the  presence 
o' phenol  gave  p-chlorophenol,  thian'hrene,  and  the 
■no.iohydi'ate  of  p-hydroxyphenylthianthre'iylium  chloride, 
no  2-chlorothlanthrene  was  formed.  Attempts  to 
chlorinate  thianthrene  suspended  in  hydrochloric  acid 
with  chlorine  and  hypochlorous  acid  failed.  The  products 
were  Ihianthrene  oxides.  The  reductive  chlorination 
is  therefore  regarded  as  not  arising  from  reduction  to 
thianthrene  followed  by  electrophilic  chlorination. 

Instead,  nucleophilic  substitution  by  chloride  ion  on  the 
hydroxysulfonium  cation  is  proposed.  The  formation 
of  chlorine  in  the  reductive  chlorination  is  regarded  as 
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coincident  with,  but  not  responsible  for  the  formation 
of  2-chlorothiarthrene.  A  nucleophilic  substitution 
IS  also  applied  to  interprehng  the  chlorination  of 
thianthrene  in  dry  chloroform.  (Contractor's  abstract) 


2902 

Texas  Technological  CoU.  Dept,  of  Chemistry,  Lubbock.. 

THERMODILATOMETRIC  ANALYSIS.  SO.ME  CHEMI¬ 
CAL  APPLICATIONS,  byW.  W.  Wendlandt.  (1965) 
(4jp.  incl.  diagrs.  refs.  (AFOSR-65-2394) 

(AF  AFOSR-63-23)  AD  625589  Unclassified 

Also  published  in  Anal.  Chim.  Acta,  v.  33  98-101, 

r565.“  '  '  ■■ 

Some  applications  of  thermodilatometric  analysis  to 
several  new  chemical  systems  arc  discussed.  The 
technique  may  be  used  for  the  determination  of  solid- 
solid  phase  transitions  and  decomposition  reactions. 
An  inexpensive  automatic  recording  dilatometer  is  de¬ 
scribed. 


2903 

Texas  Technological  Coll.  Dept.,  of  Chemistry,  Lubbock. 

THE  THERMAL  DECOMPOSITION  OF  METAL 
COMPLEXES.  XVT.  POTASSIUM  TRIS(OXALATO)- 
COBALTATE  (HI)  TRIHYDRATE,  by  W,  W.  Wendlandt 
andE  L.  Simmons.  jl965|  [7]p.  incl.  diagrs.  (able, 
refs.  (AFOSR-64-2762)  (AF  AFOSR-63-23) 

AD  627831  Unclassified 

Also  published  in  .Jour.-  Inorg.  and  Nuclear  Chem. , 
v.'27r25l'7-2323,  1965. 

The  thermal  decomposition  of  Kj(C0(C204)3j.3H20 
in  the  solid-state,  was  studied  by  thermogravimelry, 
high  temperature  reflectance  spectroscopy,  differ¬ 
ential  thermal  analysis,  mass  spectrometry,  gas  evolu¬ 
tion  analysis,  and  by  magnetic  tecliniques.  The  stoi¬ 
chiometry  of  the  decomposition  reaction  was  deter¬ 
mined  and  a  mechanism  is  proposed  to  explain  the  re¬ 
action.  The  ultraviolet  photolysis  of  the  compound,  in 
the  solid-state,  was  also  determined.  The  photolysis 
and  thermal  decomposition  reactions  did  not  Involve 
exactly  the  same  products.  (Contractor's  abstract) 


2904 

Texas  Technological  Coll.  Dept,  of  Chemistry,  Lubbock. 

THE  THERMAL  DECOMPOSITION  OF  METAL  COM¬ 
PLEXES.  XVn.  POTASSIUM  TRIS(OXALATO)MANGA- 
NATE(III)  TRIHYDRATE,  by  E.  L.  Simmons  and  W. 

W.  Wendlandt.  |1965|  (Sjp.  incl.  diagrs.  (AFOSR- 
65-2763)  (AF  AFOSR-63-23)  AD  627832 

Unclassified 

Also  published  in  , lour.  Inorg.  and  Nuclear  Chem. , 
v.  27-  2325^25^,  1965. 

The  photochemical  and  thermal  dissociation  of 


K3lMn( 0204)3]  •  3H2O  was  determined.  On  exposure 
to  ultraviolet  radiation  or  heating  to  85  °C,  the  compound 
yields  K2|Mn(C20a)2]»  K2C2O4,  Cp2,  and  H2O.  The 
kinetics  of  the  phmeuysis  reaction  was  determined  with 
k  =  52.7/min  at  25 °C.  The  above  reactions  are  com¬ 
pared  with  the  analogous  reactions  of 
Ka|Co(C20,i).4l  •  3Hi;0  (see  item  no.  2903)., 


2905 

Texas  U.  [Computation  Center]  Austin. 

ON  THE  SUBDIFFERENTIABILITY  OF  CONVEX  FUNC¬ 
TIONS,  by  A.  Brondsted  and  R.  T.  Rockafellar.  [1965] 
[7jp.  (AFOSR- 66-0666)  [AF  AFOSR- 63-467] 

AD  632888  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc. ,  v.  16: 
'605-611,  Aug.  1965. 

Let  E  be  a  locally  convex  vector  space  and  f-E  -  (-*,■'] 
a  convex  function,  ii  .  The  function  f  is  said  to  be 
subdifferentiable  at  x  in  E  if  there  exists  a  continuous 
linear  functional  x»  on  E  such  that  f(y)  3  f(x)  +  (y-x,  x*) 
for  all  y  in  E.  (Equivalently,  there  exists  a  nonvertical 
supporting  hyperplane  at  the  point  (x,  f(x))  to  the  convex 
supergraph  -'(y,  r):  r  *  fiy)!  of  f  in  E  x  R. )  The  set  of 
all  such  X  IS  denoted  by  dom  nf,  while  fx:  f(x)  <  is  de¬ 
noted  by  dom  f..  By  modifying  a  lemma  due  to  Bishop 
and  Phelps  (Proc.  Symp.  Pure  Math.,  v.  7.  27-35,  1961), 
the  authors  prove  (Theorem  2)  that  if  f  is  lower  semi- 
continuous  and  E  is  a  Banach  space,  then  dom  T  is 
dense  in  dom  f  and  f  is  equal  to  the  supremum  of  the 
continuous  affine  functions  on  E  whose  graphs  support 
the  supergraph  of  f..  Stronger  results  of  a  similar  nature 
are  obtained  for  the  convex  function  f*  dual  to  f,  and 
some  examples  are  given.  These  and  related  results 
improve  theorems  of  J.  J.  Moreau  (Faculte  des  Sciences 
de  Montpellier,  Seminalres  de  Mathematiques, 

Universite  de  Montpellier,  Montpellier,  ’963).,  (Math. 
Rev.,  abstract) 
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Texas  U.,  Computation  Center,  Austin. 

HELLY'S  THEOREM  AND  MINIMA  OF  CONVEX 
FUNCTIONS,  by  R.  T.  Rockafellar.  [1965]  [17]p.  incl. 
refs.  (AFOSR- 66-0669)  (AF  AFOSR-63-467) 

AD  63Mfl9  Unclassified 

Also  published  In  Duke  Math.  Jour.,  v.  32-  381-398, 
Sept.  1965 

This  paper  proves  an  existence  theorem  (which  Is,  in 
effect,  an  extension  of  the  classical  theorem  of  Kelly, 
according  to  which  an  infinite  collection  of  compact 
convex  sets  in  R”  has  a  nonempty  intersection  if  every 
n  4  1  oi  the  sets  have  a  point  in  common)  for  solutions 
to  a  very  general  class  of  constrained  and  unconstrained 
minimization  problems  Involving  convex  functions  on 
R".  This  theorem  is  not  limited  to  collections  of  convex 
functions  on  a  bounded  convex  set,  and  hence  can  be 
used  both  in  the  compact  case  and  in  the  theory  of  convex 
programming,  where  compactness  is  usually  too  severe 
a  restriction.  The  principle  device  used  is  to  replace 
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compactness  by  "asymptotic  regularity  cunditior>s' 
which  restrict  bena'rior  along  certain  infinite  ravs 
which  might  be  present.  Besides  applying  the  existence 
theorem  tv'  ci'dinary  convex  nrograms,  results  are  de¬ 
rived  from  It  in  the  thewy  of  inequalities  and  Lagrange 
multipliers  complementary  to  those  in  Proc.  Amer. 
Matl).  Soc. ,  V.  8:  617-622,  1C57.,  A  new  general 
version  of  von  Neumann's  minimax  theorem,  not  re¬ 
quiring  compactness,  is  also  deduced. 


Texas  U.  [Computation  Center]  Austin. 

AN  ELEMENTARY  PROOF  OF  JACKSON'S  THEOREM 
OH  MEAN-APPROXIMA’nON,  by  E.  W.  Cheney. 
[1965]  [3]p.  (AFCISR-66-0040)  [AF  AFOSR-64-467] 
AD  641741  Unclassified 

Also  published  in  Math.  Mag.,  v.  38-.  189-191,  Sept. 

TTC 

An  elementary  proof  is  given  of  Jackson's  theorem; 
let  P  be  a  llaar  subspace  of  C  (a,b).  Then  each  f  in 
C  (a,  b)  possesses  at  most  one  best  approximation-in- 
the-mean  from  P. 


Texas  U.  Dept,  of  Chemical  Engineering,  Austi. . 

THE  PHASE  EQUILIBRIA  AND  CRYSTAL  CHEMISTRY 
OF  THE  RARE  EARTH  GROUP  VI  SYSTEMS.  H. 
ERBIUM- TELLURIUM,  by  D.  J.  Haase,  H.  Steinfink, 
and  E.  J.  Weiss.  1965  [3Jp.  Incl.  diagrs.  tables. 
(AFOSR-65-138  2)  [AF  AFCISR-62-237]  AD  622647 

Unclassified 

Also  published  in  Inorg.  Chem. ,  v.  4  -  541-543,  1965. 

In  a  continuation  of  the  Investigation  of  the  binary  phase 
diagrams  of  the  rare  earth- group  VI  elements,  the 
erbium- tellurium  system  was  developed.  The  phases 
occurring  in  the  erbium- tellurium  system  are-  (1)  the 
solid  solution  series  ErTc-EroTeg,  orthorhombic, 
Fddd,  a  =  12.096A,  b  =  8.553A,  c  -  25.  659A,  the 
lattice  constants  vary  throughout  the  solid  solution 
series,  mp  )525-1460''C,  and  (2)  ErTe3,  orthorhombic, 
Cmc2,  a  =  4. 31A,  b  =  25. 45A,  and  c  =  4. 31A,  perilec- 
tic  at  575  °C,  A  eutectic  is  obsi-rved  at  approximately 
13  atom  %  tellurium  and  1270°C.  The  influence  of  the 
ionic  ratio  on  the  stability  of  the  structures  is 
discussed.  (Contractor's  abstract,  modified) 


Texas  0.  Dept,  of  Chemical  Engineering,  Austin. 

THE  PHASE  EQUILIBRIA  AND  CRYSTAL  CHEMISTRY 
OF  THE  RARE  EARTH  GROUP  VI  SYSTEMS.  I. 
ERBIUM-SELENIUM,  by  D.  J.  Haase,  H.  Steinfink, 
and  E.  J.  Wolss.  1965  [3  jp.  incl.  dlagr.  tables. 
(AFOSR-65-138  3)  |AFAF>  iR-62-237j  AD  622648 

Unclassified 


Also  published  in  Inorg.  Chem 
T965.' 


■>  538-540,  Apr.; 


The  phase  equtiibnuni  relations  in  the  binary  system 
erbium- selenium  were  investigated  as  part  of  a  program 
of  research  or.  compounds  formed  between  rare  earth 
aiid  group  VI  elements.  The  phases  occurring  in  the 
system  are  (1)  ErSe,  fee,  a  -  5.  662A,  nip  1630  C,, 

(2)  the  solid  sidulion  series  Er2Se3  -Er3Se4,  ortho¬ 
rhombic,  Fddd,  a  =  11.38A,  b  -8.09A,  c  -  24.20A, 
mp  1400-1440°C,  (3)  'v-ErSe2,  orthorhombic,  Cmma, 
a  =  lu.22A,  b  -  15.80A,  c  -  11.88A,  transition  to 
5-ErSe2  at  890'C.  and  (4)  8-ErSe2,  orthorhombic', 
Immm,  a  =  4.061A,  b  -5.571A,  c  =  13.16A,  pecitectic 
at  lOlO'C.  Two  eutectics  were  observed  at  approx  3 
at-^'  selenium  and  13x0 "C  and  approx  55, 5  at-^  selenium 
andl370'C.,  (Contractor's  abstract,  modified) 


Texas  U.  Dept,  of  Chemical  Engineering,  Austin. 

THERMOELECTRIC  AND  ELECTRICAL  MEASURE¬ 
MENTS  IN  THE  L.5-Te  SYSTEM,  by  T.  H.  Ramsey, 

H.  Steinfink,  and  E.  J.  Weiss.  [1965]  [6]p.  incl. 
diagrs.  table,  refs,  (AFOSR-65-1384)  (AF  AFOSR- 
62-237]  AD  321261  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  36-  548-553, 
Feb.  TsSS: 

An  evaluation  of  the  electrical  conductiviiy  and  Seebeck 
coefficient  of  the  compounds  in  the  La-Te  system  has 
indicated  values  of  o  from  0. 1  f>-cm  to  20  x  10^  O-cm., 
The  bonding,  based  on  earlier  crystal- chemical  studies 
and  supported  by  this  evaluation,  indicates  a  variation 
from  almost  pure  metallic  l.i  LaTe  to  metallic  with  a 
substantial  ionic  compo.itni  in  La2Te3.  An  eval’iation 
of  the  Seebeck  coefficiem  has  further  differentiated  be¬ 
tween  the  purely  metallic  and  semiconducting  nature  of 
the  various  compounds.  The  evaluation  was  conducted 
on  polycrystalline  pressed-powders  or  sintered  ma¬ 
terials,  and  the  energy- gap  measurements  are  believed 
to  be  a  measure  of  surface  phenomena  activation  proc¬ 
esses  rather  than  an  indication  of  true  intrinsic  char¬ 
acter. 


Texas  U.,  Dept,  of  Chemical  Engineering,  Austin. 

THE  PHASE  EQUILIBRU  AND  CRYSTAL  CHEMISTRY 
OF  THE  RARE  EARTH-GROUP  VI  SYSTEMS.  TV 
LANTHANUM- TELLURIUM,  by  T.  H.  Ramsey,  H. 
Steinfink,  and  E.  J.  Weiss.  1965  [4]p.  incl.  diagr. 
table,  refs.  (AFOSR-65-1925)  (AF  AFOSR-62-237) 

AD  627938  Unclassified 

Also  published  in  Inorg.  Chem.,  v,  4-  1154-1157,  Aug. 
T96a. 

The  intermediate  phases  occurring  in  the  lanthanum- 
tellurium  system  are  LaTe,  fee,  -a  ^  6. 436A,  mp 
1720'’C;  a  solid  solution  series  La3Te4-La2Te3  which 
has  the  Th3P4-type  structure,  the  cubic  lattice  constant 
for  the  2  end  members  are  a  -  9.  628  and  9,  619A, 
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respectively,  and  they  melt  at  1315‘  and  1485 'C;  a 
solid  solution  series  La Te,Q- La Tcj  the  tetragonal 

unit  cell  for  LaTe2  o  has  amensions'a  -  4.506A, 
c  -  9. 13A  and  melts  incongruently  at  14S0°C,  and 
finally  the  phase  LaTe3,  orthorhombic,  ik1th  a  psoudo- 
tetragoml  cell  a-b=4.41A,  c  =  26.  lA,  which  melcs 
incongruently  at  835  ’C.,  These  compounds  were  pro¬ 
duced  and  investigated  as  part  of  a  study  on  a  particu¬ 
lar  stoichiometry  LOyX^,  where  Ln  represented  a 
series  of  rare  earth  elements  and  X  was  an  element 
of  group  VI  of  the  periodic  table..  (Contractor's  ab¬ 
stract,  modified) 


Texas  U.  Dept.,  of  Chemical  Engineering,  Austin. 

THERMOELECTRIC  AND  ELECTRICAL  MEASURE¬ 
MENTS  IN  THE  Er-Se  SYSTEM,  by  D.  J.  Haase  and 
H.  Steinfink.  |1965J  |6jp.  incl.  diagrs.  refs. 
(AFO6R-66-0272)  (AF  AFOSR-62-237)  AD  629173 

Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  36  3490- 
^95,  Nov.  1965. 

An  evaluation  of  the  electrical  conductivity  and 
thermoelectric  power  for  compounds  in  the  Er-Se  sv.s- 
tem  shows  that  they  are  degenerate  semiconductors. 

In  order  to  explain  the  observations  in  the  intrinsic 
region  the  number  of  carrler.s  must  be  considered  as 
a  function  of  the  concentration  of  the  erbium  atoms  in 
the  compound.  Two  temperature-dependent  processes 
take  place,  the  activation  of  impurity  levels  and  the 
high- temperature  activation  of  localized  energy  levels 
associated  with  the  number  of  erbium  atoms  present. 
.(Contractor's  absbract) 


group  Bmmb,  and  melts  incongruently  at  910'C., 

NdTe3  is  orthorhombic,  Bmmb,  and  the  dimensions  of 
the  pseduotetragonal  cell  are  a  -  4.350A,  c  =  25. 8A. 
The  compound  melts  incongruently  at  830  C.  (Con¬ 
tractor's  abstract) 


Texas  U.  Dept,  of  Chemistry,  Austin. 

OXIDA'nON  OF  AROMA ■nC  COMPOUNDS  BY 
ELECTRON  TRANSFER,  by  M.  J.  S.  Dewar.,  Final 
rept.  Oct.  1,  lS61-Dec  31,  1965,  12p.  incl.  diagrs. 
table.s.  (AFOSR-S6-0714)  (AF  AFOSR-64-528) 

AD  632268  Unclassified 

The  work  carried  out  under  this  project  has  been  con¬ 
cerned  with  a  general  survey  of  reactions  involnng  the 
oxidation  of  aromatic  compourds  by  electron  transfer, 
the  oxidizing  agents  being  derivatives  of  metals  in  high 
valence  states.  An  extensive  qualitative  survey  sug¬ 
gested  that  many  aromatic  compounds  undergo  oxidation 
by  such  reagents,  by  mechanisms  in  which  the  key 
step  IS  indeed  an  electron  transfer.  A  number  of  these 
reactions  lead  to  products  different  from  those  given  by 
other  oxidizing  agents  and  it  seems  likely  that  pro¬ 
cedures  of  this  kind  may  prove  to  be  of  value  in  synthe¬ 
sis.  Several  of  these  reactions  have  been  studied  in 
detail,  their  kinetics  seem  to  indicate  very  clearly  that 
the  first  step  is  indeed  the  production  of  an  ion- radical 
by  abstraction  of  an  electron  from  the  aromatic  sub¬ 
strate.  Apart  from  possible  practical  applications, 
reactions  of  this  kind  may  help  to  throw  light  on  tlie 
nature  of  the  electron  transfer  process.  As  a  byproduct 
of  this  work,  a  number  of  metal  coordination  polymers 
which  serve  as  electron  transfer  agents  and  possible 
semiconductors  were  prepared  and  found  to  show  semi¬ 
conduction  properties.  (Contractor's  abstract,  modi¬ 
fied) 


Texas  U.  Dept,  of  Chemical  Engineering,  Austin. 

THE  PHASE  EQUILIBRIA  AND  CRYSTAL  CHEMISTRY 
OF  THE  RARE  EARTH  GROUP  VI  SYSTEMS.  HI. 
NEODYMIUM- TELLURIUM,  by  W.  Lin,  H.  Steinf>nk, 
and  E.  J.  Weiss.  1965  (5]p.  incl.  diagrs  tables,  refs.. 
(AFOSR-65-2539)  (AF  A F06R- 65-80  6]  AD  628455 

Unclassified 

Also  published  in  Inorg.  Chem. ,  v.  4.877-881,  .Tunc 

T915: 

The  phases  occurring  in  the  neodymium- tellurium 
system  are:  NdTe,  fee,  a  -  6. 278A,  mp  2040  C.;  A 
solid  solution  series  Nd3Te4-Nd2Te3  which  has  a  high 
temperature,  Th3P4-type  structure,  whose  cubic 
lattice  constant  varies  from  9.434  to  9.424A,  respcc- 
ti.eiy;  a  phase  transition  occurs  at  1000  to  an  ortho¬ 
rhombic  modificahon,  Pbnni,  a  11.94ft,-  b  -  12,  24A, 
c  -  4.407A,  Nd3Te,  melts  at  1G80  and  Nd2Te3  melts 
at  1020' C.,  A  solid  solution  scries  exists  over  the 
composition  range  NdTcj  74  to  NdTe2.  the  tetragonal 
unit  cell  for  NdTe2  has  dimensions  a  -  4.  419A,  c  - 
9.  021A,  space  group  P^uim,  and  the  compound  melts 
at  1270  C.  The  phase  Nd2Te5  Is  orthorhombic, 
pseudotcti'agonal,  a  -  b  4.380A,  c  -  44.  OA,  space 


Texas  U..  Dept.,  of  Chemistry,  Austin. 

THE  PHOTOCHEMISTRY  OF  KETENE.  THE 
METHYLENE  RADICAL,  byS.-y.  Ho.  1.  Unger,  and 
W.  A.  Noyes,  Jr.  Mar.  20,  1965  ,  5p.  (AFOSR-67- 
0637)  (AF  AFOSR-65-778)  AD  648665  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  87;- 
22d7-2295^,  May  20,  1965., 

Recent  evidence  indicates  tiat  both  singlet  and  triplet 
methylenes  are  produced  when  ketene  is  irradiated  at 
3200A.  This  behavior  is  intermediate  between  that  of 
2700A  and  3700A.  The  primary  photochemical  process 
shifts  from  the  production  of  singlet  methylene  at  the 
shorter  wave  lengths  to  the  production  of  singlet  and 
triplet  methylenes  at  longer  wave  lengths. 
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Texas  U.  Dept,  of  Electrical  Engineering,  Austin. 

SOME  EFFECTS  OF  THE  MARTIAN  ATMOSPHERE 
ON  ELECTROMAGNETIC  RADIATION  FROM 
MARINER  IV,  byH.  D.  Cubley  and  A.  H.  LaGrone. 
[1965]  [2]p.  Inc3.  dlagrs.  table.  (Sponsored  jointly 
by  [Air  Force  Office  of  Scientific  Research,  Army 
Research  Office,  and  Office  of  Naval  Research]  under 
AFAFOSR- 65-765)  Unclassified 

Published  In  IEEE  Trans.  Antennas  and  Propagation, 
v7^P^T3r98i-988,  Nov.  1965. 

The  2300- mc/s  channel  provides  a  means  of  directly 
ln''estlgatlng  the  atmosphere  of  Mars.  This  method 
requires  that  the  trajectory  of  the  spacecraft  be  such 
that  the  spacecraft  pass  through  or  very  near  the 
occullatlon  zone  of  Mars.  The  assumed  trajectory  of 
the  Mariner  IV  spacecraft  Is,  In  fact,  such  a  trajec¬ 
tory.  The  path  of  this  trajectory  Is  to  be  a  gradual 
curve  that  passes  within  8750  km  of  Mars  ai  closest 
approach.  This  trajectory  then  continues  past  Mars 
and  enters  the  occultatlon  zone  approx  20, 000  km  be¬ 
hind  the  planet.  The  radio  signal  from  the  spacecraft 
will  e:q?erlence  diffraction  effects  due  to  the  planet 
and  any  atmosphere  that  may  exist.  The  Martian 
lonoshphere  was  considered  and  found  to  have  negligible 
effects.  Reflections  of  the  2300- mc/s  signal  from  the 
Martian  surface  and  effects  due  to  polarization  were 
also  neglected.  Based  on  these  assumptions  and  the 
two  proposed  atmospheres  of  Mars,  the  field  strength 
observed  on  Earth  due  to  the  occultatlon  of  Mariner  IV 
by  Mars  ivas  solved  analytically.  Results  of  this 
corapu:atf.on  are  shown  for  both  the  upper  and  lower 
extremes  of  the  Martian  atmosphere  and  for  the  case 
of  an  airless  Mars.  It  should  be  noted  that  the 
Martian  atmosphere  bends  the  rays  in  such  a  manner 
that  the  edge  of  the  planet  appears  to  be  displaced. 

This  causes  the  familiar  Fresnel  diffraction  pattern 
to  be  shifted  a  significant  distance  below  the  geometri¬ 
cal  edge  of  the  planet,  the  amount  of  shift  being  a  func¬ 
tion  of  the  Index  of  refraction  profile  of  the  assumed 
atmosphere.  The  second  effect  Is  a  divergence  effect 
that  reduces  the  strength  of  the  signal.  These  effects 
can  be  used  to  help  deduce  the  composition  of  the  at¬ 
mosphere  of  Mars  or  of  other  planets  as  probes  simi¬ 
lar  to  Mariner  IV  are  sent  to  explore  outer  space. 


2917 

Texas  U.  [Dept,  of  Engineering  Mechanics]  Austin. 

-*A  NEW  METHOD  FOR  THE  PREPARATION  OF 
SUCCESSIVE  REPLICAS  FOR  USE  IN  ELECTRON 
MICROSCOPY,  by  M.  A.  Wllkov.  [Jan.  1965]  15p. 
(AFO8R-65-1071)  (AF  AFOeR-64-560)  AD  616340 

Unclassified 

A  new  method  Is  described  for  making  negative 
carbon  platinum  replicas  of  a  selected  area.  Location 
of  the  ai  ea  to  be  replicated  Is  accomplished  with  a 
micrometer  mechanical  stage  on  an  optical  microscope. 
A  cbllodldn  matrix  Is  then  formed  on  a  replica  grid 
and  the  entire  assembly  Is  dry  stripped  with  tape. 

This  process  does  not  disturb  the  specimen  surface. 


even  after  many  replications,  which  enables  the  method 
to  be  used  In  the  study  of  the  changes  in  surface  struc¬ 
ture  during  mechanical  deformation.  Several  examples 
of  the  process  are  given  by  the  micrographs  of  the  sur¬ 
face  damage  of  aluminum  single  crystals  and  4340  steel 
specimens  subjected  to  a  fatigue  stress. 


2918 

Texas  U.  [Dept,  of  Engineering  Mechanics]  Austin. 

MECHANISM  OF  FATIGUE  IN  METALLIC  CRYSTALS, 
by  M.  A.  Wllkov  and  R.  Shield.  [Jan.  1965]  [39]p. 

(AF  AFOSR-64-560)  AD  616341  Unclassified 

The  origin  and  progressive  growth  of  cracks  on  the  sur¬ 
face  of  (112)  and  (123)  oriented  single  cry.stais  of  alumi¬ 
num  subjected  to  cvtiic  deformation  at  77 °K  and  300 °K 
were  observed  with  a  JEM  150  electron  microscope. 

A  negative  carbon  platinum  replication  technique  was 
used  which  allowed  a  successive  examination  of  the 
surface  changes  In  a  selected  ;  rea  on  the  surface  of  a 
specimen  at  given  intervals  of  load  application.  Changes 
in  crystallographic  orientation  or  temperature  did  not 
appear  to  have  any  effect  on  the  basic  mode  of  crack 
formation,  only  the  density  and  rate  of  crack  gp-owth. 

A  tentative  explanation  of  the  mechanism  of  fatigue  is 
proposed  based  on  this  work  and  other  previous  in¬ 
vestigations. 


2919 

Texas  U.  [Dept,  of  Physics]  Austin. 

SOME  EXaTED  STATES  OF  THE  HELIUM  MOLE¬ 
CULE.  I.  THE  LOWEST  AND  3Sg+  STATES  AND 
THE  HRST  EXCTTED  CTATES,  by  J.  C.  Browne. 
[1965]  [4]p.  incl.  dlagrs.  tables,  refs.  (AFOSR-65- 
2802)  (.Sponsored  jointly  by  Air  Force  Office  o«  Scien¬ 
tific  Research  under  AF  AFOSR-63-215  and  National 
Aeronautics  and  Space  Administration)  AD  6448  62 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  42;  28  26- 
28  29,  Apr.  15,  1965. 

Some  theoretical  potential  curves  for  the  (2s,  ^So), 
(23,  Iso),  (2po,  ^So),  (23,  ^Si),  and 

(2po,  ^Sj)  states  of  the  helium  molecule  are  re¬ 
ported.  It  has  been  found  that  by  using  a  two- term 
wavefunctton  with  a  mixed  basis  of  Slater- type  orbitals 
and  elliptic  orbitals,  the  potential  curve  has  a 
maximum  of  about  0. 174  ev  at  R  =  5.  Oao  and  a  minimum 
at  R  =  2.  07ao  with  a  rationalized  binding  energy,  Eg  = 

E  (calc.  Rg)  -E  (calc. ,  R  =  "")  of  Eb  =  1. 9  ev.  In  agree¬ 
ment  with  the  recent  sugge.stlons  of  R.  S,  Mulliken, 
the  lowest  bound  state  of  the  helium  molecule  of  svm- 
metry  and  the  first  bound  excited  state  of  symmetry 
^Eg"^  arise  from  the  Interactions  He(^So,  Is^)  + 

He(3so,  l82.s),  ^Eg"*^  (2.<i,  ^Si),  and  He(^So,  l.s^)  + 
He(^So,  ls2s),  (2s,  ^So),  respectively.  The 
^EgE  (2s,  ^So)  and  ^Eg^  (2s,  ^Sj)  slates  were  also  found 


>660  < 


AIR  FORCE  SaEN’nnC  RESEARCH 


to  havp  maxima  in  Oietr  computed  potential  curves. 

The  computed  maxima  are: 

-0.7  ev.,  R  =  4.5ao.  3Tg*  -  0.8  ev,,  R  --  3.75ao. 

2920 

Texas  U.  [Dept,  of  Physics]  Austin. 

SOME  EXaTED  STATES  OF  He^'"'";.  MIXED  BASIS- 
SET  CALCl'LATTONS,  byj.  C.  Browne.  [1965]  i4]p. 
incl.  dlagrs.  tables,  refs.  fAFOSR-<i6-27971  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-63-215  and  National  Aeronautics 
and  Space  Administration)  AD  644861  Unclassified 

Also  published  tn  Jour.  Chem.  Phys.,  v,  42  1428- 
r43T,  Feb.  :5,  1965. 

Quantum- mechanical  calculations  have  been  made 
which  yield  approximate  potential  curvc.n  lor  the  lowest 
*^u*>  states  and  thf  first  excited 

state  of  He2**.-  The  and  states  exhibit 
no  minima  in  their  computed  potential  curves,  but  the 
and  slates  are  bound.  Rigorous  lower 

bounds  of  0.  29  and  0.  24  ev  nre  found  for  Dg  of 
and(lEg‘*)*,  respectively.  The  probable  errors  in 
these  Dg  are  less  than  0. 1  ev. 

2921 

(Texas  U.  bfept.  ol  Physics,  Austin] 

QUANTUM  MECHANICAL  POTENTIAL  ENERGY 
CURVES  FOR  THE  'ny  AND  STATES  OF  THE  He2 
AND  THE  'fg  AND  STA7  ES  OF  H2.  by  J.  C. 
Browne.,  |!065|  |3|p,  uul  diat;rs,  tables,  refs. 
fAFOSR'  66-2801)  (Sponsored  jointly  by  Air  Force 
Office  (if  Scientific  Research  i  nder  .\F  AFOSR- 63-215 
and  National  Aeronactus  and  Snace  Admimstra'ion) 

AD  646122  Unclassified 

Also  published  in  Phvs.  Rev.,  v..  138  A9-AU, 

Apr.  Ti  rSSST 

There  are  reported  here  calculated  potential  curves 
for  he  and  states  of  He2  and  for  the  *vg  and 
states  of  H2.  In  each  case  the  potential  curve 
shows  a  pronounced  niaximum  before  descending  into 
a  tiouiid  state  These  maxima  are  shown  to  result 
from  Intel .11  tiuns  of  potentu  1  curves  originating  from 
a  normal  atom  and  second  qaanl'.in  excited  atom  with 
curves  which  originate  in  a  uormal  atom  plus  a  third 
iiuaiitum  ex(  ited  atom  The  computed  maxima  are 

'-y'fHeg)  0.6  ev,  R  S.SAg,  ’  gfHcj)  -0.  6ev,, 

R  3,CAo,  *rg(H2)  0  43  ev,,  R  -t.OAo, 

“''g(’42'  0.57  ev,  R  4  OAq  These  maxi nia  were 

jireiiu  led  ear  iiei  'oy  IvIuiiiKen  on  senuiheui  eiical 
ground-.  The  wave  funciion  used  for  each  calculation 
'"a.s  3  three  term  function  of  the  generalired  valence- 
liond  type.  All  used  Slater- type  orlntals  for  a  liasis 
set. 


2922 

Texas  U.  [Dept,  of  Physics]  Austin. 

A  REMARKABLE  PROPERTY  OF  PLANE  WAVES  IN 
GENERAL  RELATIVITY,  by  R.  Penrose.  |1965]  [6]p. 
Incl.  dlagrs.  refs.  (AFOSR-65-1015)  (AFAFOSR-63- 
454)  AD  618617  Unclassified 

Also  published  in  Rev.  Modern  Phys. ,  v.  37'  215-220, 
Jan.~I5^7 

The  complete  general- relativl.atlc  plan**-  wave  space- 
times  are  examined  in  relation  to  tne  lucusing  effect 
they  exert  on  null  cones.  The  following  remarkable 
property  is  then  ootalned.  No  sjyarelike  hypersurface 
exists  in  the  space- time  which  is  adequate  for  the 
gl'jbal  specification  of  Cauchy  data.  As  a  consequence, 
it  is  not  possible  to  imbed  a  plane  wave  globally  in  any 
hyperbolic  normal  pseudo- Euclidean  space.  (Contrac¬ 
tor's  abstract) 


2923 

Texas  U.  [Dept,  of  Physics]  Austin, 

ZERO  REST- MASS  HELDS  INCLUDING  GRAVITATION: 
ASYMPTOTIC  BEHAVIOR,  by  R.  Penrose.  [1965] 

[45!p.  Ircl.  diagrs.  refs.  (AFOSR- 65- 101 6)  (Sponsored 
loinily  by  Aeronautical  Research  Laboratcry.  and  Air 
Force  Office  of  Scientific  Research  undei  AF  AFOSR- 
63-454)  AD  619637  Unclassified 

Also  published  in  Proc.  Roy.  Soc.,  (London),  v.  284A. 
TW-2i537 Feb.  25,  1965., 

A  zero  rest- mass  field  of  arbitrary  spin  s  determines, 
at  each  event  in  space- time,  a  set  of  2s  principal  null 
directions  which  are  related  to  the  radiative  behavior 
of  ihe  field.  These  directions  exhibit  ihe  cnaracteristtc 
peeling- off  of  Si-hs.  Part  T  of  thi.s  paper  is  concerned 
with  an  independent  derivation  of  th‘»  property  for  fields 
of  any  spin  in  special  relativity  by  means  of  an  inductive 
spinor  argument  which  depend.*:  ultimately  on  the  appro¬ 
priate  psymptotic  oetiavlor  o'  a  simple  Hertz-type  com¬ 
plex  scalar  potential.  Par*  II  describ-s  a  general  tech¬ 
nique  for  dlscu'.sing  asymptotic  properties  of  fields  in 
curved  upace- times,  which  is  applicable  to  all  asymp¬ 
totically  de  Sitter  space  times.  The  technique  affords  a 
co-.x-riani  approach  to  Ihe  definition  o."  radiation  field.-  in 
general  relaiiv'ty.  Further  applications  of  the  technique 
are  else  indicated 


2924 

Texn.s  U..  Dept,  of  Physic.s,  Austin. 

10  EXACT  GRAVITIONALLY- CONSERVED  QUANTITIES, 
by  E.  T.  Newman  and  R.  Penrose.  |1965)  |3]p.  niel. 
ref*  (In  cof^frul'oii  with  Pittsburgh  U.  and  Birkbeck 
College,,  London)  (AF  AFOSR-63-454)  A ''6411)82 

I  lassified 

Pulili shed  111  Phys.  Rev.  Ltc.s. ,  v  15  -231-233,, 

Aug.  d,,  1965. 
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The  paper  is  concerned  with  a  discussion  of  10  exact 
gravitationally  conserved  quantities.  In  ordiriary 
electromagnetic  theory,  total  charge  remains  exactly 
constant  for  any  system  surrounded  by  source- free 
space.  This  is  a  direct  consequence  of  Maxwell's 
equations  for  the  f>-ee- space  region,  whereas  dipole 
and  higher  moments  can  be  carried  away  by  electro¬ 
magnetic  radiation.  In  gravitational  theory,  analogs 
of  this  conserved  charge  would  at  first  sight  appear 
to  be  mass,  momentum,  and  angular  momentum,  as 
they  are  indeed  exactly  conserved  in  the  linearized 
Einstein  theory  for  regio.is  surrounded  by  empty  space.. 
However,  in  the  full  nonlinear  theory  niass  and  mo¬ 
mentum  can  be  changed  by  gravitational  radiation.  It 
hes  therefo:re  been  commonly  believed  that  there  are 
no  exactly  conserved  gravitational  quantities  in  general 
relativity..  But  it  is  found  out  quite  unexpectedly,  that 
there  is  a  set  of  10  geometrical  quantities,  defined  for 
asymptotically  flat  space- times,  which  have  a  quadru- 
pole  structure  and  whose  values  cannot  be  altered  in 
any  way  by  gravitational  radiation. 


2C25 

Texas  U.  Dept,  of  Phy.sics,  Ausfi:., 

THE  PHYSICS  OF  METASTABLE  SYSTEMS,  by 
W.  W.  Robertson.  Final  rept.  Feb.  1,  1964-,Ian  31, 
J965,  lOp.  (AFOSR-65-1052)  {AF  AFOSR-64-273) 

AD  619100  Unclassified 

The  work  of  this  project  has  been  concerned  with  the 
mechanisms  whereby  long-lived  mctastablc  states  of 
the  rare  gases  are  formed  and  decay.  Work  com¬ 
pleted  included  a  method  of  titration  for  He*,  He,'*, 
He(23s)  whereby  the  concentrations  were  proportional 
to  the  intensity  of  seleci.’'ely  excited  spectra  of  ad¬ 
mixed  gases  in  a  burner  arrangement  where  the  fuel 
consisted  of  the  excited  species  in  a  helium  stream. 
Absorption  and  emission  spectra  in  a  pulsed  discharge 
with  time  resolved  technique^  enabled  the  He(2ls), 
He(23s),  He',  He2*^  and  He2  concentrations  to  be 
monitored.  Abstracts  of  papers  that  have  been  pub¬ 
lished  in  journals  and  references  to  the  journal  articles 
are  given. 


2925 

Texas  U.  Dept,  of  Physics,  Austin., 

ATOMIC  AND  MOLECULAR  EMISSION  IN  THE 
NEGATIVE  GLOW  OF  A  HELIUM  DISCHARGE,  bv 
W.  B.  Hurt  and  W  W.  Robertson.  Aug.  196-i  |5jp. 
incl.  diagrs  (AFOSR-e5-1429)  (AF  AF06F,-64- 
273)  AD  622627  Unclassified 

Presented  at  meeting  of  the  Anier.  Phys.  fc-w. , 
Oklahoma  U.,  Norman,  Fob.  25-27,  1965., 

Also  published  in  Jour.  Chem.:  Phy.s. ,  v.  42  556- 
5b0,  Jan.  15,  1965., 

Abstract  .published  in  Dull.,  Amor.-  Phys,  Soc. , 

Series  II,  v.,TFT^‘,  Feb.  25,;  1965. 

The  .spatial  chstributi.  n  of  helium  atomic  and  molecular 


reflation  has  been  investigated  in  the  negative  glow  of  a 
dc  discharge.  The  aiomic  radiation  peaks  sharply  at 
the  cathocc  edge  of  the  negative  glow,  the  molecular 
radiation  less  sharply  at  a  greater  distance  from  the 
ca'hode.  Microwave  quenching  Indicates  that  most  of 
tnc  atomic  and  all  of  the  molecular  radiation  results 
from  elcctrcai-ion  recombination  processes.  The  de¬ 
crease  in  atomic  radiation  reflects  the  decrease  in 
atomic  ion  concentrabon  which  is  controlled  primarily 
by  diffusion  away  from  the  cathode  and  by  three-body 
conversion  to  molecular  iens.  The  molecular  ions  are 
lost  by  diffusion  and  by  collisional-radiative  recombina¬ 
tion  to  the  neutral  molecule,  with  collisional  processt.s 
predominating.  The  negative  glo'w  can  be  characterized 
as  a  plasma  steady  in  time  but  with  a  1- dimensional 
spatial  decay  away  from  the,  cathode.  (Contractor’s 
abstract) 


2927 

Texas  U.  Depi.,  of  Physics,  .Austin. 

TEMPEPJiTUR.E  DEPENDENCE  OF  THE  RATE  OF 
CONWERSfON  OF  He^  INTO  He2^*,  by  F.  E.  Niles 
andW.  W.  Robertson.  (1965)  (4)p.  incl.  diagrs  refs. 
(AFOSR- 65-2306)  (AF  AFOSR-64-273)  AD  628447 

Unclassified 

Also  published  in  Jour.  Chem.  Phys  ,  v.  42-  3277- 

ISSoTMayl,  19'65. 

Measurement  of  the  decay  of  atomic  and  molecular  emis¬ 
sions  in  tilt'  early  helium  afterglow  fur  teiiipeialures 
from  77’  to  449  K  and  pressures  from  3. 76  to  9.  93 
Torr,  together  with  the  known  value  for  the  ambipolar 
Affusion  of  He',  have  shown  that  the  temperature  de¬ 
pendence  of  the  conversion  frequency  for  the  reaction 
Ke*  4  2He  -  Hej*  4  He  goes  as  T'l.  When  the  conver¬ 
sion  frequenev  is  expre.ssed  as  Op^,  the  quantity  8T^ 
is  independent  of  temperature  and  pressure  with  an 
average  value  of  2.97  x  lO^  sec'’  -  Torr* 2.  when 

the  conversion  frequency  is  expressed  as  kp|He|2,  the 
quantity  kpT  is  independent  of  temperature  and  pres.sure 
with  an  average  value  of  3. 19  x  10'29  k-  em®  atom.s'2 
sec"*..  Theoretical  considerations  confirm  that  the 
temperature  dependence  of  the  conversion  frequency 
gees  as  T'l..  (Contractor's  ab.stracl) 


2928 

Texas  U.,  Dept,  of  Physics,  Austin. 

COLLISIONAL  RADIATIVE  RECOMBINATION  OF  Heo^ 
INTO  Dissociative  s  tates,  by  w.  w.  rtoberLson. 
(1965||7|o.  incl.  diagrs.  (AFOSR- 65- 2507)  (AF  AFOSR 
64-273,  AD  628448  Unclas.Mtied 

Also  published  111  Jour.  Chem.  Phys  v  42  2064- 
12070,  M.ir..l5,'  1965. 

rncctroscopic  investigation  of  a  I'owieg  helium  aflerglow 
i^vealed  the  presence  of  iilrorig^iO  830-A  atomic  helium 
emission  corresponding  to  the  2'’?  2^S  transition, 

which  could  be  ouenched  by  the  appiicatiun  01  a  weak 
microwave  field  to  the  aflerglow  An  ouiniin,ition  of  the 
axial  ’.arialion  and  pressure  ocpi ic.u  c  ,J  the 
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concentration  of  2^P  atoms  established  that  it  resulted 
primarily  from  the  ion- electron  recombination  of  He2'‘, 
rather  than  He"*,  at  the  higher  pressures  examined. 

An  extension  of  the  theory  of  collisional- radiative  re¬ 
combination  of  molecular  ions  to  include  dissoriatini; 
states  is  postulated  to  explain  these  observations. 
(Contractor's  abstract) 


Texas  U.  (Dept,  of  Physics]  Austin.. 

MSSOCIA’nON  OBSERVED  IN  A  HELIUM  AFTER¬ 
GLOW  (Abstract),  by  C.  B.  Collins,  Jr.  aed  W.  W. 
Robertson.  |1965|  (Ijp.  |AF  AFOSR-64-273) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Oklahoma  U. ,  Norman,  Feb.  25-27,  1965. 

I^blished  in  Bull.  Amer.  Phys.  Soc.,  Series  It, 

V.  10  iS'e,  Feb.  25,  1965. 

Spectroscopic  observations  conducted  on  u  flowing 
helium  afterglow  at  an  electron  density  of  the  order  of 
2  X  1012  enr  and  a  temperature  of  1800  K  revealed 
the  emission  of  the  ’0  830-A  (22p  -  22s)  helium  line 
at  a  higher  intensity  than  could  be  expected  as  the  re¬ 
sult  of  cascading  from  the  higher  levels  populated  by 
the  collisional-radiative  recombination  of  He*.,  The 
emission  was  found  to  be  quenched  upon  application  of 
a  weak  microwave  field  to  the  afterglow.  An  examina¬ 
tion  of  the  pressure  dependence  of  the  10  830-A  inten¬ 
sity  and  ion  concentrations  established  that  the  anomal- 
ou.sly  high  22p  population  was  the  result  of  the  ion- 
electron  recombination  of  Hc2*.  The  axial  variation 
of  the  intensity  revealed  a  dependence  that  was  first 
order  on  He2'  concentration  and  first  order  on  electron 
density.  Mecham.sms  are  chscussed. 


Texiis  U.  (Depi.  o.  Physic'- 1  Austin. 

Mt5\SUREMENT  OK  THE  TEMPERATURE  DE¬ 
PENDENCE  OF  THE  RATE  OF  CONVERSION  OF  He* 
INTOHC2'  IN  THE  HELIUM  AFTERGLOW  (Abstract), 
by  F.  E.  Niles,  C.  B.  Collins,  .Ii.,  and  W.  W. 
Robertson.  |1965i|l|p.  |AF  AFOSR-64-273 1 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. 
(Sclahoma  U.,  Norman,  Feb.  25-27,  1965. 

Publ^hedjn  Bull.-  Amer.  Phys.  Soc  ,  Senes  It, 

VriO.  18e,‘Feb.  25,  1965. 

Previous  Aork  yielded  (he  rate  of  conversion  at  room 
tcmiH'raturc  of  He*  into  He2*  bv  the  reaction  He’  + 

2He  1102*  ’  He  from  the  observed  decay  of  t.'ie  atoniii 
.iiid  niclecular  emission  in  the  early  heliuii’  afterglow 
and  the  known  rate  of  diffusion  of  He*.  Similar  meas¬ 
urements  h.ive  been  carried  out  over  the  temperature 
ranee  77  —443  K.  These  nieasui'cments  s  ow  tliat 
the  teinperatuee  dependence  of  the  rate  of  conversion 
.ll>2  goes  as  T"*  and,  consequently,  that  the  (emper.a- 


-ure  dependence  of  8  goes  as  T"2,  These  results  seem 
to  be  consistent  with  the  theoretical  predictions  of  the 
temperature  dependence  of  termolecular  reactions. 


Texas  U.  (Dept,  of  Physics)  Austin. 

(BSERVA'nONS  ON  THE  VISIBLE  AND  NEAR- 
INFRARED  ARGON  CON'HNUUM  (Abstract),  by  J.  F. 
Prince  and  W.  W.  Robertson.  [1965]  [l]p.  |AF  AFOSR- 
64-273]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
CklahomaU. ,  Norman,  Feb.  25-27,  1965 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n, 

V.  10'  170-171,  Feb.  25,  1965. 

Spectroscopic  observations  have  been  made  on  the 
visible  and  nearinfrared  (3500-8000  A)  argon  continuum. 
For  these  studies,  the  continuum  was  examined  in  the 
positive  column  of  a  dc,  high-purity  argon  discharge. 

The  continuum  intensity  has  been  measured  as  a  function 
of  wavelength  at  constant  currents  for  pressures  of 
about  5-50  Torr  and  at  constant  pressures  for  currents 
of  2. 5-10  mA.  Ratios  of  relative  line  intensity  to 
continuum  intensity  as  a  function  of  pressure  and  dis¬ 
charge  current  is  also  reported.  The  heavily  structured 
argon  continuum,  which  was  observed  in  the  present 
experiments,  is  compared  to  the  results  of  previous 
workers  with  allowance  made  (or  the  many  differences 
in  experimental  condi  licr.c.  The  present  results  are 
examined  under  the  current  theory  that  the  primary 
sources  for  the  visible  and  infrared  argon  continuum 
are  free- free  and  free-bound  transitions  in  the  argon 
plasma. 


Te.xas  U.  Dept,  of  Physics,  Austin.. 

SPECTROSCOPIC  INVES'HGA’nON  OF  THF  HELIUM- 
NECT4  MOLECULE,  bv  W.  R.  Henderson,  F.  A,  Matsen. 
and  W.  W.  Robertson.  [1965]  [6]p.  iiicl.  diagrs.  refs. 
(AF  AFOSR-64-273)  Unclassified 

Presented  at  meeting  of  the  Amer  Phys.  Soc. ,, 

Oklahoma  U. ,  Norman,  Feb.  25-27,  1965. 

Abstract  publi.slied  111  Bull..  Amor.  Phys.  Foe. , 

Series  n.  vi  10  186,  Fob.  25,  1965. 

Published  in  .lour.  Cheiii  Phys. ,.  v.  43  -1290-1295, 

Aug.  r57~r965. 

When  a  discharge  is  excited  in  a  helium- neon  mixture 
a  band  spectrum  appears  that  is  absent  in  the  spectra 
of  the  .separate  gases.  This  spectrum  has  been  attributed 
to  the  HeNe  molecule.  Although  investigated  here  under 
fairly  high  rc.-.olutioii,  the  spectrum  'was  not  completely 
analy^ed  However,  substituhon  of  ^Hc  for  ^Hc  re¬ 
sulted  in  isotopie  shifts  in  agreement  with  those  eilcu- 
latod  (or  the  rouitioiial  structure  of  a  diatomic  HcNe 
molecule.  Investigation  of  the  spatial  distribution  of 
intcnsitv  of  the  atomic  and  molecular  radiation  in  the 
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"athode  region  of  a  dc  discharge  in  a  heliom-neon 
.’Ixture  and  of  its  behavior  under  a  superimposed 
mici  ^'vave  field  yielded  an  indication  of  the  origin  of 
the  molecular  spectrum.  The  molecular  ion  HeNe’' 
is  evidently  formed  by  the  reaction  He*  +  Ne  +  X  • 
Hc-Ne*  +  X  an  1  then  recombines  partially  into  bound 
states.  The  molecular  radiation  observed  is  thus 
attributed  to  transitions  between  weakly  bound  states 
of  the  neutral  molecule  HeNe  populated  from  above  by 
electron-ion  recombination.  (Contractor's  abstract) 


2933 

[Texas  U.  Dept,  of  Physics,  Austin] 

ROTA’nNG  FLUID  MASSES  IN  GENERAL  RELATIVITY, 
byR.  H.  Boyer.  [1965]  [4 ]p.  (AFOSR-ee-Hia) 

(AF  AFOSH-64-454)  AD  64  1  681  Unclassified 

Also  published  in  Proc.  Cambridge  Philos,  ou-'.  ,• 

V.  61;:  5^27  -  536,  1965, 

Some  properties  of  the  gravitational  field  of  an  isolated, 
axially  sym.metrtc,  uniformly  rotating  mass  of  perfect 
fluid  in  a  steady  state  according  to  the  general  theory 
of  relativity  are  derived.  Several  exact  models  de¬ 
scribing  rotating  fluids  are  known  in  Newtonian  me¬ 
chanics,  the  Maclaurin  and  Jacobi  ellipsoids  being 
perhaps  the  most  interesting.  In  general  relativity, 
no  such  exact  solution  is  known  in  its  entirety,  although 
Kerr  has  exhibited  a  certain  vacuum  solution  possessing 
features  that  one  might  expect  of  "  space- time  ex¬ 
terior  to  some  rotating  body.  Haiing  Kerr's  solution 
in  mind,  the  question  of  whether  a  perfect  fluid  interior 
can  be  matched  to  any  given  exterior  field  is  considered. 
The  main  results  exhibit  the  class  of  all  possible  fluid 
boundaries,  given  the  exterior  field,  and  some  rela¬ 
tions  between  the  pressure,  density,,  4- velocity,  and 
interior  metric  tensor. 
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Texas  U..  [Dept,  of  Physics]  Austin. 

GRAVITATIONAL  COLLAPSE  IN  A  PELATn'ISTIC 
POLYTROPIC  GAS  (Abstract),  by  R.  W.  Lindquist. 
[1965]  [Ijp.  (Sponsored  jointly  by  Acri'Space  Research 
Laboratories,  Air  Force  Office  of  Scientific  Research 
under  [AF  AFOSR-64-  454,  and  Atomic  Energy  Com¬ 
mission)  Unclassified 

Presented  at  meeting  of  the  Amor.,  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 

^Wished  in  Dull.  Amcr.  Phys..  Soc. ,  Series  R,. 

V.  T5'  ISr'J'an.  27,  1565, 

An  exact  solution  of  the  relativistic  equations  for 
spherically  .symmetric  collapse  for  a  perfect  fluid 
that  satisfies  a  poly  tropic  equation  of  state  with  y  2, 
is  presented.  The  solution  obtained  describes  a  fluid 
of  infinite  exten’  in  which  the  density  falls  off  as  r'  , 
it  is  thus  not  dfcctly  applicable  to  a  collapsing  star 
wilh  a  finite  bounu'iry.  Nevertheless,  the  dynamical 
features  '>(  tlie  collapse  are  qualitatively  .similar  to 
those  (^)servcd  in  numerical  solutions  for  more  realis¬ 


tic  models  if  a  certain  dimensionless  ratio 
GMq  c^Rq  (Mq  and  Rq  being  two  parameters  of  the 
solution  with  Amensions  of  mass  and  distance,  re¬ 
spectively)  IS  greater  than  unity,  each  spherical  element 
of  fluid  collapses  to  a  minimum  radius  and  then  expands, 
while  if  GMq/c^Rq  -  1  the  solution  contracts  indefinitely, 
much  like  the  p  -u  case  of  Oppenheimer- Snyder.-  Be¬ 
havior  of  light  rays  and  the  nature  of  the  Schwarzschild 
surface  for  this  solution  are  discussed. 
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Texas  U.  Dept,  of  Physics,  Austin. 

SOME  USES  OF  HYPERBOLIC  VELOCITY  SPACE,  by 
It.  H  Boyer.  |1S65]  ]7|p.  incl.  diagrs.  refs.  (Spon¬ 
sored  jointly  by  Aeronautical  Research  Laboratories, 
and  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-64-454)  Unclassified 

Publishe^ui  A.mer.  Jour.  Phys,,.  v..  33’.  910-916, 

Nov.  f965. 

This  paper  deals  with  the  definition  and  properties  of 
the  velocity  .space  of  special  or  general  relativity.  The 
metric  naturally  induced  by  the  enveloping  space- time 
IS  that  of  a  space  of  constant  negative  curvature  which 
IS  referred  to  here  as  a  3- dimensional  Lobachevsky 
space.  The  purpose  is  to  show  how  this  notion  can 
simplify  or  reinterpret  ideas  of  relativistic  kinematics. 
Supplementing  the  more  familiar  applications,  3  olhc  s 
arc  given  here  which  make  es.senti.il  use  of  the  curvature, 
namely  to  the  derivations  of  aberration,  Thomas  preces¬ 
sion,  and  the  forms  of  relativisttc  collision  invariants, 
(Contractor’s  abstract) 
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Texas  U.  Dept,  of  Physics,  Austin. 

CONVERSION  OF  ATOMIC  IONS  TO  MOLECULAR 
IONS  FOR  THE  NOBLE  OASES,  by  F.  E..  Niles  and  W 
W.  Robertson.  [1965]  |2|p.  incl.  tables.  (AFAFOfjR- 
65-273)  Uncl.issified 

Published  in  Jour  Chen..  Phys.,  v  43' 1076-1078,; 
Aug.  1,;  1965. 

The  reaction  rate  k^.  for  X*  <  2X  '  Xj'  i  X,  where  X 
rcpie.seiits  a  noble  cts  was  calciilatea.  Exures.sed  ,is 
kj.T|  K -cm®  atom" ‘  sec'*  (x  10^9)1^  tJi,.  val  ues  are 
He  3.  07,  NeO.  43,  Ar2.  06,  Ki  1.33,  and  Xe  )  22 
The  conversion  frequency  of  tiu'  atomic  ion  to  moletul.tr 
ion,  f  (sec"'  torr'‘),  is  He  196,  Ne  15,  Ar  7.,  Kr  46, 
and  Xe  42 


?qa7 

Texas  U.  [Dept,  of  Physics]  Austin 

RELATTVlS’nC  ASTROPHY.SICS  A  REPORT  ON  THE 
.^ECOND  TEXAS  SYMPOSIUM,  by  I.  Robin.son,  A 
Schild,  .ind  E.  L,  Schucking.  11965]  |8|p  incl  illus 
diagr.  tiible.  (AFCSR-C5-2771)  |AF  AFOSR-65-725| 
AD  629842  Uncla.ssified 
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The  second  symposium  continued  the  discussion  of 
quasistellar  sources  and  reported  on  the  progress 
made  in  the  preceding  year.  Half  of  the  symposium 
was  devoted  to  the  new  maps  of  the  sky,  to  x-ray, 
gamma- ray,  and  cosmic- ray  astronomy,  to  the  search 
for  cosmic  neutrinos  and  to  the  possible  large-scale 
implications  of  the  breakdown  of  CP- invariance.  The 
next  sessions  were  devoted  to  tlie  exploration  of  the 
skies  through  the  observation  of  relativistlj  particles 
and  high-energy  radiation.  The  sympo.sium  concluded 
with  a  seminar  on  gravitational  collapse.. 


2938 

Texas  U.  (Dept,  of  Psychology)  Austin. 

ATTRACTION  AS  A  LINEAR  FUNCTION  OF  PRO¬ 
PORTION  OF  POSITIVE  REINFORCEMENTS,  by  D. 
Byrne  and  D.  Nelson.  |1965j(5|p.  incl.  diagrs. 
tables,  refs.  (AF  AFOSR-G3-261)  Unclassified 

Published  in  Jour.  Personality  and  Social  Psychol., 

V  1'.  659-663,  June  1965., 

In  various  investigations  of  the  effects  of  the  similarity 
of  a  stranger's  attitude  on  attraction  toward  him,  the 
proportion  of  similar  attitudes  has  not  been  distin¬ 
guished  from  the  number  of  similar  attitudes.  In  a 
4x3  factorial  design,  4  leve's  of  proportion  and  3 
levels  of  number  were  employed.  Each  of  168  Ss  was 
asked  to  read  ar  attitude  scale  purportedly  filled  out 
by  an  anonymous  stranger  and  to  evaluate  him  on  a 
number  of  variables  including  attraction  toward  him. 

As  hypothesized,  analysis  of  variance  indicated  that 
attraction  was  significantly  (  p  <  .  001)  affected  only 
by  proportion.  Utilizing  these  and  atlier  data  for  a  total 
of  '790  Ss,  the  functional  relationship  between  propor¬ 
tion  of  similar  attitudes  and  attraction  was  found  to  be 
a  linear  one.  The  conceptualization  of  atatude  simi¬ 
larity  as  constituting  positive  reinforcement  was 
strengthened  by  the  finding  of  a  linear  relationship  in 
McDonald's  data  between  proportion  of  high  creativity 
ratings  given  to  192  Ss  and  their  attraction  toward  the 
rater.  (Contractor's  abstract) 


2939 

Tc\.!s  U.  (Dept,  of  P.sychologyJ  Austin. 

MAGNITUDE  OF  POSITIVE  AND  NEGATIVE  REIN¬ 
FORCEMENTS  AS  A  DETERMINANT  OF  A'^TRAC- 
nON,  by  D.  Byr.ie  and  R.  Rliaiiiey.  [1965]  (6]p. 

111(1.  diagr.  tables,  refs.  (AF  AFOSR-64-261) 

Unclassified 

Published  iji  Jour.  Personality  and  Social  Psychol, , 

V.  2'  884-'889,  Dec.  1965 

It  wa.“  hypothesized  that  positive  and  negative  i  einforce- 
nie’us  concerning  personal  attribute.s  are  of  greater 
magnitude  and  hence  exert  a  greater  effect  on  attrac¬ 
tion  than  reiiJorcements  involving  attitude  and  simi- 
laritv-dissimilaritv  with  respect  to  .iiipersonal  topics 
In  a  4  X  3  factorial  design,  4  levels  of  attitude  simi¬ 
larity  (1.00,  .  67,  .33,  and  .00)  and  3  types  of  evalua¬ 
tion  conditions  (po.sitivc,,  negative,  and  control)  were 


employed.  Each  of  180  Ss  was  asked  to  read  an  attitude 
scale  purportedly  filled  out  by  an  anoymous  stranger 
and  to  evaluate  him  on  a  number  oi  variables,  including 
attraction.  In  the  positive  and  negative  conditions,  Ss 
also  received  information  concerning  the  stranger's 
evaluation  of  them.  Analysis  of  variance  indicated  that 
attraction  was  significantly  influenced  by  both  independ¬ 
ent  variables  fp  '•  .01).  The  effect  of  the  personal 
evaluation  items  was  fou.id  to  be  greater  than  that  of  the 
impersonal  items  (p  ^  .001),  It  was  suggested  that  the 
equation  for  the  law  of  attraction  should  include  a  weight¬ 
ing  factor  to  designate  the  effect  of  reinforcement  mag¬ 
nitude.  (Contractor's  abstract) 


2940 

Texas  U.  Labs,  for  Electronics  and  Related  Science 
Research,  Austin. 

TEXAS  BIANNUAL  OF  ELECTRONICS  RESEARCH,  by 
A.  A.  Dougul.  Oct.  1,  1964-Mar.  31,  1965.,  May  15, 
1965,  145p.  incl.  illus.  diagrs.  tables,  refs.  (Rept. 
no.  1)  (AFOSn-65-i715)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
AF  AFOSR-65-766)  AD  620913  UncUsslfied 

This  semiannual  report  is  a  compilation  of  brief  sum¬ 
maries  of  research  topics  in  the  areas  of  biomedical 
electronics,  information  sciences,  physical,  quantum, 
and  plasma  electronics:  and  space,  atmospheric,  and 
earth  radio  sciences.  Definitive  results  recently  ob¬ 
tained,  research  in  progress,  and  future  plans  are  pre¬ 
sented  A  bibliography  of  meeting  papers,  publications, 
and  reports  by  faculty  and  staff  is  Included. 
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Texas  U.  Labs,  for  Electronics  and  Related  Science 
Research,  Austin. 

AN  ADAPTIVE  PATTERN  CLASSinCATION  SYSTEM, 
by  J  D.  Patterson  and  B.  F.  Womack,  Aug,  16,  1965,, 
87p.  incl.-  diagrs.,  table,  refs.  (Technical  rept.  no.  9) 
(AFOSR-66-0514)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  AF 
AFCSR-65-766;  and  Texas  Instruments,  Inc.) 

AD  489328  Unclassified 

Also  published  in  IEEE  Trans.  Systems  Sci.  Cybernetics, 
V.,  SSC-2~62-"67,  Aug.,  1965. 

Adaptive  pattern  classification  is  the  assignment  of 
patterns  to  cia-sses  b.ased  on  typical  patterns  or  training 
samples  which  are  used  by  the  system  to  determine  the 
decision  procedure.  An  adoptive  pattern  nlnssifuation 
system  is  described  Iha'  does  not  require  a  prior  kno'vl- 
edge  of  the  probability  density  of  the  pattern  vei  .ors  for 
each  class,  as  do  the  classical  sUitistical  techniques. 

Any  deri.sioii  rule  that  oiisists  of  a  discriminant  func¬ 
tion  that  is  a  hnear  combiiiation  of  arbitrary  si  alar  func¬ 
tions  of  the  jxiltpin  vector  may  oe  rhoson  on  the  bi  sis 
of  a  priori  knowledge  about  the  cl.is.ses,  engineering 
judgement,  and  econcmlr  ronsirfi  rations.  The  .system 
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optimizes  itself  by  adjustment  of  the  decision  parame¬ 
ters  according  to  a  weighted  mean- square- error  per¬ 
formance  criterion,  using  a  multivariable  search 
technique.  (Contractor's  abstract,  modified) 
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Texas  U.,  Labs,  for  Electronics  and  Related  Science 
Re.-^iar  h,  Austin. 

A  STUDY  OF  NONLINEAR  NEGATIVE  CAPACITANCE, 
by  C.  L.  Wright,  Jr.  and  C.  O.  Harbour t.  Aug.  16, 
1965,  llOp.  incl.  refs.  (Technical  rept.  no.  5) 
(AFOSR-G6-0516)  (Sponsored  jointly  bj  .Air  Force 
Office  of  Scientific  Research,  Ai  my  Research  Office 
(Durham),  and  Office  of  Naval  Research  under 
AFAFOSR- 65  -  7  66)  AD  489325  UncUssified 

An  analytical  study  is  made  of  the  behavior  of  a 
certain  class  of  RLC  networks  whicli  contain  a  theo¬ 
retical  nonlinear  negative  capacitance  along  with 
various  possible  combinations  of  constant  parasitic 
elements  that  are  certain  to  be  present  in  any  physical 
realization  of  this  type  of  capacitance.  The  theoretical 
capacitor  is  defined  in  terms  of  its  ctiarge- voltage 
relationship.  This  study  is  directed  toward  an  evalua¬ 
tion  of  the  usefulness  of  a  nonlinear  negative  capaci- 
tanre  in  a  network  to  accomplish  either  amplification 
or  oscillation  or  .switching.  In  order  for  a  network  to 
be  useful  as  an  amplifier,  its  small-signal  model  must 
be  stable.  Therefore,  for  this  part  of  the  s'udy  the 
nonlinear  capacitor  is  represented  by  a  linear,  nega¬ 
tive  capacitance.  Singular  point -analysis  discloses 
that  any  ot  the  defined  networks  may  have  2  stable 
equilibrium  points.  This  is  the  basic  criterion  for  a 
bistable  device,  so  the  conclusion  is  that  nonlinear 
caoacitance,  like  nonlinear  resistance,  can  be  used 
effectively  to  construct  a  switching  circuit.  It  is 
proven  by  phase  plane  methods  that  none  of  the  second 
order  systems  can  support  a  sustained  oscillation.  A 
nonlinear  negative  capacitance  has  been  realized  by 
means  of  a  transistor  negative  impedance  converter 
circuit.  (Contractor's  abstract,  modified) 
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Texas  U.  Labs,  for  Electronics  and  Related  Science 
Research,  Austin. 

TRAINING-ADJUSTED  DECISION  SYSTEMS  FOR 
PROCESS  CONTROL,  by  C.  L.  KetUer  and  B  F. 
Womack.  Aug.  16,  1965,  I22p.  incl.  refs.  (Tech¬ 
nical  rept.  no.  11)  (AFO6R-66-05iP)  (Sponsored 
jointly  by  Air  Force  Office  of  Scicn  ific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  AF  AFOSR-65-766)  AB  489330 

UiuTassified 

MeUiods  for  the  control  of  discrete  product  manufac¬ 
turing  processes  arc  developed.  Emphasis  is  placed 
nn  rhe  end  reniiirpm.^nt  for  econoniic.al  jihysieal  imple¬ 
mentation  of  an  adaptive  controller  with  analog  ciri  uils. 
The  proposeu  process  controller  is  capable  of  making 
pass/rejeci  decisions  (classifications)  at  each  of  the 
manufacturing  stations  comprising  the  proce.ss  for 
each  discrete  unit  of  .marufaciure.  The  process  con¬ 


troller  IS  capable  of  estimating  control  parameters  at 
future  manufacturing  stations,  or  at  final  test.  The 
minimum  average  risk  classification  operator  is  ex¬ 
plored  where  the  required  conditional  probability  densi¬ 
ties  are  multivariate  symmetric.,  A  search  procedure 
is  developed  for  determining  tlie  quadratic  classification 
operator,  which  does  not  require  exact  prior  knowledge 
of  the  (possibly  different)  functional  forms  of  the  con¬ 
ditional  probability  densities.  The  individual  search 
algorithms  are  shown  to  converge  for  finite  training  sets. 
The  derived  value  will  converge  in  probability  with  in¬ 
creasing  size  of  the  sample  set  to  the  required  value, 
which  is  shown  to  be  median- unbiased.  Implementation 
of  the  translation,  rotation,  and  dilation  algorithms 
with  analog  circuits  is  considered  as  an  approach  to 
realizing  the  slave  classification  operator.,  (Contrac¬ 
tor’s  abstract,  modified) 
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Texas  U.,  Labs,  for  Electronics  and  Related  Science 
Research,  Austin. 

THE  USE  OF  ELECTROMAGNE'nC  RADIATION  IN 
THE  STUDY  OF  PLANETARY  ATMOSPHERES  AND 
SURFACES,  by  H.  D.  Cubley  ai.d  A.  H.  LaGronc. 

Aug.  15,  1965,  lOOp.  incl.  refs.  (Technical  rept.  no. 

7)  (AFOSR-66-0519)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under 
AF  AFOSR-65-766  )  AD  489327  Unclassified 

Various  techniques  employing  electromagnetic  radiation 
are  presently  being  used  in  llie  sluuy  of  planetary  at¬ 
mospheres  and  surfaces.  These  techniques  generally 
make  use  of  either  thermal  radiation  from  the  planet 
itself  or  solar  radiation  that  is  reflected  and  scattered 
from  the  surface  and  atmosphere  of  the  planet.  Sucii 
measurements  are  made  from  earth-based  observation 
points.  Radio  astronomy  uses  radio  techniques  to  meas¬ 
ure  such  quantities  as  the  surface  temperature  of  the 
plane*  and  the  polarizahon  of  any  nonthermal  radiation 
from  the  planet.  Radar  astronomy  uses  both  pulsed 
and  continuous  wave  radar.  These  radars  can  be  used 
to  study  the  surface  roughness  of  a  planet,  its  rotation 
rate,  and  the  density  of  its  ionosphere.  Infrared  astron- 
or  y  IS  used  in  the  study  of  the  emission  and  absorption 
bands  in  a  planetary  atmosphere.  Visual  astronomy 
enables  the  observation  of  surface  features  such  as 
clouds  and  haze.  Close-up  observations  are  possible 
when  a  spaceprobe  such  as  Mariner  4  is  occulted  by  a 
planet  and  its  atmosphere.  (Contractor's  ab.stract, 
modified) 
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THE  CATHODE  RAY  STORAGE  TUBE  IN  ADAPTIVE 
DEaSlON  SYSTEMS,  by, I.  H  Seamon  and  B.  F. 
Womack  Aug.  10,  1965,  107p.  incl.  refs.  (Technical 
lept.  no.  10)  (AFOSR-66-0531)  (Spon-sored  jointly  by 
Air  Force  OffKO  of  Scientific  Research,  Army  Research 
Office  (Durlimi),  and  Office  of  Naval  Research  under 
AF  AFC6R-65-766)  AD  489329  Unclas.sified 
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The  Cathode  Ray  Storage  Tube  (Scan- Converter  Tube) 
IS  investigated  for  storage  of  an  array  of  adaptive 
weights  for  an  Adaptive  Decision  System.  The  ad¬ 
vantages  and  limitations  Of  the  Tube  are  investigated. 
The  significant  advantage  of  the  Tube  is  the  low  cost 
per  weight,  Thi.s  low  cost  is  due  to  the  large  number 
of  weights  available,  and  to  electron  bear  :aur.ing 
which  eliminates  the  need  for  connectors  ta  individual 
weights.  The  most  serious  limitation  of  the  Tube  is 
the  lack  of  a  greater  dynamic  range.  The  realization 
of  an  Adaptive  Decsion  System  using  the  Tube  is  pro¬ 
posed.  The  logical  structure  is  that  of  a  3- layer 
machine  with  the  first  layer  adaptive.  Both  'ayers  use 
threshold  logic.  The  interconnections  of  the  layers 
are  such  that  the  System  con.sists  of  parallel  com¬ 
mittees,  and  can  be  trained  by  the  Committee  Training 
Procedure.  The  fixed  increment  trai.itng  rule  is  used. 
The  logic  used  is  (1.0),  which  offers  advantages  in 
adapting  tne  weights  in  the  Tube.  A  Modified  Training 
Procedure  i.s  proposed  to  reduce  the  complexity  and 
cost  of  the  System. 
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I  HEORY  AND  MEASURFMENT  OF  DIELECTRIC 
PROPERTIES  OF  aLKALI  HALIDE  CRYSTALS  .AT 
CRYOGENIC.  TEMPERA  TORES,  by  D  Grissom  and 
W.  H.  Hariwig.  Aug.  16,  1965,  90p.  Incl.  refs. 
(Technical  rept.  no.  6)  (AT  OSR- 66-6532)  (Sponsored 
jointly  hy  .4ir  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Rival 
Research  under  AF  AFOSR-65-766)  AD  439326 

Unclassified 

The  Born  expression,  E'  ^  r  t  ^/rn,  for  the  energy 
of  interact; on  between  2  ions  is  used  to  derive  a  new 
expression  for  the  ionic  polanzab.Uty  of  the  alkah 
halides.  The  new  expression  for  the  ioii'c  polariza¬ 
bility,  oased  upon  dielectric  constant  measurements, 
gives  value.'  of  Ihe  repc.’sive  exponent  n,  in  the  Born 
energy  relation,  which  agree  well  with  values  obtained 
from  compressibility  studies.  The  dielectric  losses 
in  a  perfect  irystal  are  examined  in  detail.  It  is 
assumed  tha.  .nere  are  3  mechanisms  which  may  con- 
tribuie  to  the  losses  in  a  perfect  crystal  radiation 
damping,  quantum  absorption,  and  collision  broadening. 
Calculations  show  the  losses  due  to  radiation  and  quan¬ 
tum  efforts  to  he  too  small  to  measure,  A  new  theory 
of  collision  broadening,  as  applied  to  dielectric  losses, 
is  offered.  The  thermal  energy  of  h‘ie  crystal  lattice 
produces  an  rms  ion  displacement  from  the  equilibrium 
position.  Experimental  dicltilric  lo.'s  noasurements 
in  the  VHF-UHF  range  show  the  actual  losses  to  be 
much  larger'  than  (hose  calculated  for  perfect  crystaLs 
The  observed  lo.sscs  in  NaCl  and  KCl  are  shown  lobe 
of  the  same  nature  as  Debye  rel.ixation,  which  are 
associated  with  crystal  defects.  For  NaCl,  a  loss  peak 
near  300  me 'see  has  an  activation  energy  of  .0011  cv 
ana  has  a  irariuinai  deiei  I  density  of  approxi.ri.'.trly 
5  X  10"'0.  (Contractor's  abstract,  modified) 
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KERR  CELL  PHOTOGRAPHY  OF  A  DYNAMICAL 
DEUTERIUM  PLASMA  PRODUCED  IN  A  30  lOLOaOULE 
THETA  PINCH,  by  H.  N.  Roberts,  R.  F..  Cribble,  and 
A.  A.,  Oougal.  Jan  15,  1965  ,  60p.  Incl.  refs.  (Tech¬ 
nical  rept.  no.  3)  (Af65R-66-0534)  (Sponsored  jointly 
by  Air  Force  vAf'ce  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research 
under  AF  AFOSR-65-766)  AD  800738  Unclassified 

A  0. 1  y  s  Kerr  cell  shutter  was  employed  In  a  photo¬ 
graphic  investigation  o'  th.e  space  and  time  history  of 
the  luminous  ring  characteristic  of  the  plasma  current 
sheath  in  a  high  temperature,  pure,  dense,  deuterium 
plasma  formed  in  the  "theta  pinch"  geometry..  Only 
one  photograpli  could  be  taken  per  discharge.  Repeata- 
Inltty  is  found  to  bo  a  reasonable  assumption.  Genera- 
don  of  the  plasma  is  accomplished  In  a  4  stage  process. 

A  method  is  jircposed  for  obtaining  rough  estimations 
of  relative  electron  densities  from  a  photographically 
recorded  Hght  intensities..  The  effect  th.at  different 
bias  field  inte.isities  liave  on  the  beginning  of  the 
i  'itial  inward  sweep  of  the  luminosity  is  correlated 
with  simple  theory  providing  an  indication  that  the  cur¬ 
rent  sheath  and  luminous  ring  are  coincident  during  the 
i.iiha!  Inward  sweep.  Snowplow  model  energy  calcula¬ 
tions  performed  with  the  slqpe  of  the  initial  inward  sweep 
frem  position  vs  time  plots  Indicate  ion  energies  from 
40  to  100  ev  agreeing  with  lOTo  to  computer  calculations 
based  on  the  theoi  etical  considerations  employed  by  *.he 
K.4tn- Roberts  code..  The  noted  dependence  of  the  initial 
inlp'.mum  radial  position  on  reverse  bias  field  Is 
"•lappnd"  by  the  current  sheath.  A  comparison  of  theo¬ 
retical  and  experim  'ntal  position  vs  time  plots  indicates 
that  the  leading  edge  of  the  observed  luminosity  is  essen¬ 
tially  the  position  of  maximum  particle  density  during 
the  initial  tnward  sweep.  (Contractor's  abstract,  modi¬ 
fied) 
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TEXAS  BIAN'NUAL  OF  ELECTRONICS  RESEARCH, 
by  A  A.  Dougal.  Final  rept.  Apr.  1,  1965-Sept.  30, 
1965.  Nov.  15,  1965,  168p,  incl.  illus.  diagrs.  table, 
refs.  (Rept.  no.  2)  (AFOSR-66-0612)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  AF  AFOSR-65-766)  AD  479817 

Unclas-stfied 

This  second  biannual  report  is  a  compilation  of  sum¬ 
maries  of  research  topics  in  the  areas  of  biomedic.il 
electronics,  information  sciences;  physical,  quantum, 
and  plasma  elcclromcs,  and  space,  atmospheric,  and 
earlli  raHu,  sciences  Definitive  results  recently  ob¬ 
tained,  research  in  progress,  and  future  plans  are  pre¬ 
sented,  A  bibliography  of  moeting  paper.s,  publications, 
and  reports  by  faculty  and  statl  is  included. 
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MICROWAVE  EMISSION  FROM  BULK  n-TYPE 
INDIUM  ARSENIDE,  by  D.  K.  Ferry  and  A.  A. 

Dougal.  [1965]  (2jp.  incl.  (hagrs.  {AFOSR-66-1061) 
(Sponsoi  ^  joindy  by  Air  Force  Olflce  of  Scientific 
Research,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research  under  AT  AFOSR-65-766) 

AD  643321  Unclassified 

Also  published  in  Appl.  Phys.  Ltrs. ,  v.  7:i  318-319, 
Dec.  15,  1965. 

The  observation  of  microwave  emission  from  n-type 
indium  arsenide  in  the  presence  of  applied  electric 
and  magnetic  fields  at  liquid  nitrogen  temperatures 
is  r^orted.  Radiation  is  observed  when  the  electric 
field  (E)  exceeds  a  threshold  value  which  is  dependent 
on  the  magnetic  field  (B).  The  threshold  E  is  ob¬ 
served  to  be  135  v/cm  at  6. 5  kg;  the  emission  is  ob¬ 
served  for  B  as  low  as  5  kg. 
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CONTINUOUS  MICROWAVE  EMISSION  FROM 
INDIUM  ANTIMONIDE,  by  D,  K.  Ferry,  R.  W. 

Young,  and  A.  A.  Dougal.  [1965]  [Ijp.  incl.  diagrs. 
(AFOSR- 67-0818)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under 
AF  AFOSR- 65-766)  AD  650027  UnclassUled 

Also  published  in  Jour.  Appl.  Phys.,  v.,  36-  3684- 
M5]  Nov,,  1965. 

Observation  is  made  of  the  continuous  microwave 
emission  from  InSb  with  dc  electric  and  magnetic 
fields  applied.  This  continuous  operation  was  obtained 
at  77 ''K  with  the  magnetic  field  oriented  perpendicular 
to  the  electric  field.  The  threshold  electric  and  mag¬ 
netic  fields  were  observed  to  be  6  v/cm  and  3000  G, 
respectively.  Several  attempts  were  made  to  obtain 
continuous  emission  with  the  magnetic  field  oriented 
parallel  to  the  electric  fii  ld.  However,  the  increased 
current  in  this  mode  again  led  to  thermal  problems 
and  no  emission  was  observed.  The  threshold  in  elec¬ 
tric  field  for  continuous  emission  is  similar  to  that 
for  pulsed  emission.  This  occurrence  of  continuous 
emission  must  be  considered  in  proposed  theories  of 
the  effect.  The  low  electric  field  required  is  insuf¬ 
ficient  to  cause  impact  ionization,  and  rules  out 
avalanche  breakdown  and  pinch  effects  as  the  basis. 
This,  coupled  with  the  continuous  emission  observa¬ 
tion,  points  toward  a  more  fundamental  process  as  the 
basis  of  the  microwave  emission. 
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A  16- FOOT  DUMETER  MILLIMETER  WAVELENGTH 
ANTENNA  SYSTEM,  ITS  CHARACTERISTICS  AND  ITS 
APPLICATIONS,  by  C.  W.  Tolbert,  A.  W.  Stratton, 
and  L.  C.  Krause.  Aug.  1964,  8p.  incl,  illus.  diagrs. 
table.  (AFOSR-66-1052)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  |AF  AF06R- 
66-766],  National  Aeronautics  and  Space  Administration, 
and  National  Science  Foundation)  AD  643214 

Unclassified 

Also  published  in  IEEE  Trans.  Aniennas  and  Propagation, 
V,  A^-13:  225-229,  Mar,,  1965. 

This  paper  describes  the  characteristics  of  the  16- ft 
diam  millimeter  wavelength  antenna  system  at  the 
Electrical  Engineering  Research  Laboratory,  University 
of  Texas,  Austin.  Aperture  efficiencies  of  the  antenna 
at  the  frequencies  of  35,  70  and  94  Gc  are  SSli,  55'o 
and  52''o,  respectively,  corresponding  to  gain  and  beam- 
ivtdths  of  62.5  dB  and  0.118  '  at  35  Gc^s,  of  68, 5  dB 
andof  70. 9  dB  and  0.048’  at  94  Gc/s.  First  sidelobes 
and  other  sidelobes  over  the  35-  to  94-Ge/s  frequency 
interval  are -18  dB  and -25,  respectively.  The  70- 
Gc/s  radatlon  temperatures  of  Jupiter  and  the  earth's 
moon  have  been  measured.  The  brightness  temperature 
of  Jupiter  was  found  to  be  112  t  22‘'K  and  the  maximum 
brightness  temperature  contour  of  the  moon  was  270 ’K, 
Relatively  higher  emission  temperatures  were  observed 
from  the  maria  and  the  craters  of  Ccpernicus  and  Tycho 
than  from  surrounding  lunar  areas. 
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INVESTIGATION  OF  TAU  A  AND  SGR  A  MILLIMETER 
WAVELENGTH  RADIATION,  by  C.  W.  Tolbert  and  A. 

W.  Straiton.  [1965]  [sjp.  incl..  illus.  diagr.  tables, 
refs.  (AFOSR- 66- 1053)  (Sponsored  jointly  by  Air  Force 
CSfice  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  (AF 
AFOSR- 66-766])  AD  643213  Unclassified 


Also  published  in  Astroin.  Jour.,,  v.,  70:  177-180, 

Mar.  1965, 

The  techniques  of  investigating  the  position  anJ  flux 
demsity  of  35  and  70  Gc  Tau  A  radiation  and  35  and  94 
Gc  Sgr  A  radiation  are  described.  Tau  A  (35  Gc)  and 
Sgr  A  (35  Gc)  flux  densities  were  420  i  60  x  10"‘®  cps'^ 
and  290  i  100  x  10*  W  m’^  cps'l,  respectively.  The 
flux  density  of  Tau  A  (70  Gc)  interpreted  from  an  antenna 
temperature  signal  to  noise  r,atio  of  approximately  2  to  1 
was  790  i  50  x  10-26  ^  u^-2  cps'l.  Observations  at 
94  Gc  of  Sgr  A,  having  a  calculated  antenna  temperature 
.sLiiidard  deviation  of  0.  2"C,  revealed  no  source  of 
-adiatlon  at  the  central  position  of  Sgr  A  (35  Gc).  The 
35  Or  position  of  Tau  A  and  Sgr  A  coincided,  within  the 
limits  of  the  measuring  accuracy  t  3®  R,  A.  and  ±  1  ’ 
Dec.,  with  lower  frequency  source  positions.  (Contrac¬ 
tor's  abstract) 
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HELD  EQUATIONS  IN  CYLINDRICAL  COORDINATES 
FOR  GYROELECTRIC  MEDIA  WITH  SOURCES,  by 
R.  K.  Likushi,  (1965]  |2]p.  (AFOSR-66-1054) 

(A  FAF06R- 66-766]  AD  643215  Unclassified 

Also  publishe.1  in  IEEE  lYans.  M;cro-#ave  Theory  and 
Techniques,  v.  MTT-13.  881-882,  Nov.  1965, 


Transverse  field  equations  arc  developed  for  gyroelec- 
trie  media  with  sources.  These  equations  are  de¬ 
veloped  from  first  principles  for  materials  character¬ 
ized  by  a  tensorial  relative  permittivity  of  the  form 


K  = 


Kii  jKi2  0 
-jKi2  Kii  0 

0  0  K33 


By  making  a  transformation  from  a  gyroelectric 
medium  to  a  gyromagnetic  medium  the  equations  re¬ 
duce  to  those  Stained  by  Rosenbaum  and  Coleman, 

’  Cerenkov  Radiation  in  Anisotropic  Ferrites”,  IEEE 
Trans.  Microwave  Theory  and  Tech. ,  v.  MTT-11:' 
302-311,  Oct.  1963. 


TEMPERATURE  DEPENDENCE  OF  R.  F.  RESIDUAL 
LOSSES  IN  SUPERCONDUCTORS,  by  C.  R.  Haden  and 
W.  H.  Hartwig.  [1965]  (2]p.  incl.  dlagr.  (AFOSR-66- 
1057)  (t^onsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office  (Durham),  and 
Office  of  Naval  Research  under  (AF  AFOSR-66-766] 
and  National  Science  Foundation)  AD  642999 

Unclassified 

■41so  published  in  Phys.  Ltrs. ,  v,  17:.  106-107,  July  1, 

19^r~ 

A  theoretical  model,  and  an  experimental  verification 
of  it,  is  developed  to  describe  the  residual  r.  f,  losses 
in  superconductor c  This  temperature  dependent  loss 
IS  shown  to  be  due  to  flux-  trapping  of  the  r.  f.  magnetic 
field.  It  occurs  in  both  type  I  and  type  n  materials  and 
can  be  accounted  for  by  a  simple  model  for  trapping 
centers  in  the  surface. 
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MILLIMETRE  WAVE-LENGTH  SPECTRA  OF  THE 
CRAB  AND  ORION  NEBULAE,  by  C.  W.  Tolbert. 

[1965]  (4]p.  incl.  refs.  (AFOSR-66-1055)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  National  Science 
Foundation  under  AF  AFOSR-66- .  06,  and  National 
Aeronautics  and  Space  Administration)  AD  643015 

Unclas.sified 

Also  published  in  Nature,  v.  206:  1304-  1307,  June  25. 
r965. 

Measurements  of  35,  70,  and  94  Gc  radiation  from  the 
crab  and  orion  nebulae  were  conducted  during  the 
period  December  1964-February  1965  to  establish 
more  accurately  and  over  a  wider  frequency  interval 
the  nebulae's  niillinieter  spectral  index.  Measure¬ 
ments  to  determine  the  35  and  94  Gc  flux  densities  of 
tne  Orion  Nebula  were  also  made  during  the  .same  time 
period.  The  observing  period  was  selected  to  permit 
optical  confirmation  of  the  millimeter  telescope  pointing 
at  reasoiably  early  night  hours.  This  period  also 
coincided  with  the  season  of  minimum  atmospheric 
water  vapor  density  the  principal  atmospheric  obscui’-- 
ant  of  35  and  94  Gc  radiation. 


MAGNETOTELLURIC  MICROPULSATIONS  AT  WIDELY 
SEPARATED  STATIONS,  by  A.,  S.  ft-ange  and  F.  X. 
Bostick.  (1965]  j7]p.  incl.  diagrs.  table.  (AF06R-66- 
1069)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Ai  my  Researen  Otfice  (Durham),  and  Office 
of  Naval  Research  undei  [AF  AFOSR-66-766]) 

AD  642952  Unclassified 

Also  published  in  Jour..  Geoohys.  Research,  v,  70: 
1107^1413,  Mar,  15,,  1965, 

Magnetotelluric  micropulsations  were  recorded  simul¬ 
taneously  at  Texas,  Puerto  Rico,  and  Trinidad,  West 
Indies,  during  October  1962,  Analysis  of  several  data 
samples  yielded  information  concerning  the  power 
spectrums  of  micropulsatioii  activity  and  the  coherency 
of  signals  recorded  at  the  3  locations.  No  frequency 
variation  with  latitude  or  longitude  was  observed.  No 
significant  diurnal  frequency  variation  was  noted,  al¬ 
though  a  wide  change  in  peak  frequency  was  seen  from 
day  to  day.  The  coherency  analysis  indicated  that  the 
.signals  at  the  3  locations  were  consistently  very  similar 
and  at  times  were  nearly  identical.  (Contractor's 
abstract) 
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IMPUL.sk  RESPONSl  OF  THE  MAGNETOSPHERIC 
COLUMN,  by  C  F  I'nnr...  Jr  ,,  F.  X.  EuGtick,  and  II 
W.  Smith  (19651  |8)p.  incl.  diagrs.  (A FOSR-66-1071 ) 
(Sponsored  jointly  bv  nr  Force  Office  of  Scientific 


669 


AIR  FORCE  SaENTinC  RESEARCH 


Research,  Army  Research  Offire  (Durham),  and  designed  by  using  the  modified  adjoint  system.  Results 

(Xfice  of  Naral  Research  un  ier  (AF  AFOSR-66-766|)  indicate  the  latter  .system  to  be  superior  in  a  mean- 

AD  643216  Unclassified  square  sense.  (Contractor's  abstract) 


Also  published  in  Jour.  Geophys  Research,  v,  70- 
Oct.  1,  1965 

The  transmission  cliaiarteristics  of  a  plane  stratified 
model  of  the  earth's  magnetospheric  to  plane  hydro- 
magnetic  waves  incident  at  the  uppermost  layer  inter¬ 
face  have  been  computed.  The  computations,  per¬ 
formed  as  a  function  of  the  angular  frequency  of  the 
wave,  are  used  to  obtain  the  ratio  of  the  amplitude 
of  the  tangential  magnetic  fields  in  the  specified  inci¬ 
dent  waves  to  the  magnetic  field  amplitudes  computed 
at  the  layer  interface  representing  the  earth's  surface. 
This  steady- state  transfer  function  is  then  Fourier- 
transformed  to  obtain  simulated  time  records  of  the 
magnetic  field  at  the  earth'.s  surface  excited  by  im¬ 
pulsive  inputs  at  the  top  of  the  magnetospheric  coloniii. 
Models  representing  both  daytime  and  nighttime  atmos¬ 
pheres  during  conditions  of  sunspot  minimum  are  con¬ 
sidered.  The  simulated  time  records  are  compared 
with  experimental  recording  of  the  geomagnetic  field 
obtained  by  other  investigators.  (Contractor's 
abstract) 
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Texas  U.,  Labs,  for  Electronics  and  Related  Science 
Research.  Austin, 

SYNTHESIS  OF  A  LINEAR  'HME- VARIABLE  PA¬ 
RAMETER  CONTROL  SYSTEM,  by  B.  F.  Womack. 
(1965J  |19]p.  incl.  illus.  dtagrs.  table.  (AFOSR-66- 
1073)  (Sponsored  jointly  by  [Air  Force  Office  of 
Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  of  Naval  Research  under  AF  AFOSR-66- 
766j'  and  Southci  n  Fellowship  Foundation)  AD  643016 

Unclassified 

Presented  at  Southwest  Inst.,  of  Electrical  and  Elec¬ 
tronic  Engineers  Conference,  Apr.  22-24,  1964. 

Also  published  in  Internat'l.  Jour.  Control,  v.  1 . 
55-73,  Jan.  1965. 

The  modified  adjoint  system  has  been  utilized  by 
otiicj'  researchers  in  the  analysis  of  time- varying  pa¬ 
rameter  (TVP)  system.^  v/hosc  input  signal  is  a  sta¬ 
tionary  random  variable  corrupted  with  noise  (Laning 
and  Battin  1956).  The  modified  adjoint  sys  em  will  be 
developed  in  this  paper  as  a  synthesis  tool  .or  final- 
value  .systems.  The  system  error  is  to  'u  a  minimum 
at  time  t  T.  The  technique  is  applic.-iblc  to  systems 
winch  can  be  represented  by  ordinary  linear  differ¬ 
ential  equations  with  delermimstic  functions  as  coeffi¬ 
cients.  The  modified  adjoint  system  is  advantageous 
siiue  it  yieias  the  optinium  .system,  in  a  mean- square 
sense,  and  provides  a  set  of  integral  equiilions  whiih 
makes  compeii.s.ation  an  easier  task  Hum  i.s  possible 
with  the  origiiuil  .system  (Woniaik  1963).,  Ar  experi¬ 
mental  system  and  a  random  signal  generator  were 
con.'jtructed  to  te.st  the  synth.\sis  procedure.  The  per- 
formaiuc  of  the  experimental  .system  incorjiorating 
conventional  compensition  i.s  compared  wiih  the  per¬ 
formance  of  the  syslmii  including  a  comiiensal' 
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Texas  U.  Labs,  for  Electronics  and  Related  Science 
Research,  Austin. 

BREAKDOWN  MINIMA  DUE  TO  ELECTRON-IMPACT 
lOMZA'nON  IN  SUPER- HIGH  PRESSURE  GASES 
IRRADIATED  BY  A  FOCUSED  GIANT- PULSE  LASER, 
by  D.  H.  Gill  and  A.  A.  Dougal.  |1965||3Jp.  incl. 
diagrs.  (AFOSR-67-0762)  (Sponsored  jointly  by  [Air 
Force  Office  of  Scientific  Research.  Army  Research 
Office  (Durham),  and  Ofl'ce  of  Naval  Research  under 
AF  AFOSR-66-766]  and  Na'ional  Science  Foundation) 

AD  649602  Unclassified 

Mso  pubhshed  j^n  Phys.  Rev.  Ltrs, ,.  v,,  15.  845-847. 

Nov. '29,  1965., 

Minima  in  the  curves  of  threshold  electric  field  vs 
pressure  for  ionization  of  superhigh-pressure  helium, 
argon,  and  nitrogen  using  a  focused  giant-pulse  ruby 
laser  are  reported.  These  minima  are  charactenstic 
of  electron  impact  ionization.  Definitive  expenmonuil 
data  are  presented  w)iich  are  indicative  of  electron 
impact  ionization  where  the  heating  of  electrons  occu-s 
through  energy  transfer  from  the  light  wave  to  Die  ele  - 
Irons  undergoing  collisions  with  neutrals.  The  presence, 
pressure,  and  sharpness  ot  these  minima  are  predicted 
by  a  simple  electron- impact  ionization  theory,  and 
these  predictions  agree  with  the  experimental  data  pre¬ 
sented  here. 
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Texas  U.  Medical  Branch.  Dept,  of  Pharmacology,, 
Galveston., 

THE  EFFECTS  OF  GANGLIONIC  BLOCKADE  UPON 
THE  PRESSOR  RESPONSE  ELICITED  BY  ELEVATION 
OF  THE  CEREBRAL  SPINAL  FLUID  PRESSURE  (Ab¬ 
stract),  byj.  C.  Hilton  and  M.  Steinberg.  (1965)  |l]p. 
';ArCSR-66-1468)  (AF  AFOSR-63-391)  AD  64  1  527 

Unclassified 

Also  publgslic^n  Pruc.  Interiut'l.  Union  of  Physio- 
IbgicaT^cicncesT  Twenty- third  tnteriiat'l.  Cong.,  Tokyo 
(Jajiaii)  (Sept.  1-9,  1965),  Anisterdiim,  Excerpta  Mediia 
Foundal'on,  v.  1  478,  1965, 

The  sensitivity  of  *he  tpinglia  to  stimulation  by  the 
cholinergic  agents  neostigmine  and  pilocarpine  after 
bloeking  drug.s  ha.s  led  to  a  study  of  the  effects  of  gangli 
oiiic  blocking  drug.s  upon  a  variety  of  visomotor  rcflexe.s. 
This  report  concerns  the  effects  of  Ihc  reflex  vaso- 
jiressor  response  elicitid  by  elevation  of  the  cerebral 
spiiual  fluid  pressure.  Dog.s  were  ancsthettzed  with 
■sodium  pentobarbital  and  the  arterial  prossiu-c  wus  re¬ 
corded  from  the  brachial  and  femoral  arteries,  the 
venous  pros.sure  was  recorded  from  the  femoral  \ciii. 
Alteration;,  in  vasomotor  tone  wore  mc.i.sui-cd  using  a 
modification  of  the  major  ve.ssel  ocihi.sion  tcchnu|uc 
of  Baricistone.  Ccreiiral  spinal  fluid  pressure  wi  s 
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elevated  via  a  needle  placed  dlrecUy  into  the  cistcrna 
magna.  Vasomotor  tone  and  blood  pressure  were 
measured  in  the  absence  and  presence  of  an  derated 
cerebral  spinal  fluid  pressure  during  the  control  period 
and  after  the  intravenous  injection  of  1  mg'^kg  of  the 
ganglionic  blocking  drug  chloriso'idamine  chloride. 

The  results  of  this  study  showed  that  chlortsondamine 
chloride  did  not  completely  block  either  the  alleiation 
in  vasomotor  tone  or  the  alteration  in  blood  pressure 
produced  by  elevation  oi  cerebral  spinal  fluid  pressure. 
This  alteration  was  blocked  by  the  production  of  total 
spinal  anesthesia  or  by  the  administration  of  small 
dose.s  of  atropine  or  similar  parasympatholytic  agents. 
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Texas  U.  Medical  Branch,  Dept,  of  Pharmacology, 
Galveston. 

CAROTID  SINU.S  OCCLUSION  RESPONSE  IN  THE 
PRESENCE  OF  CHLORISONDAMINE  AND  ATROPINE 
(Abstract),  by  M.  Steinberg  and . I.  G.  Hilton.  [1965] 
[l]p.  (AFOSR-66-1470)  (AF  AF06R-65-391) 

AD  641064  Unclassified 

Also  published  in  Texas  Rcpt.  Biol.  Med.,  v.  23;. 

Classical  ganglionic  blocking  agents  such  as  chlor- 
isondamine  l\  mg/'kg)  fail  to  block  completely  the 
pressor  response  of  carotid  sinus  occlusion  in  dogs. 

The  pressor  response  is  obliterated  by  the  injection 
of  1  mg/kg  of  atropine  after  the  chlorlsondamino 
(Ecol’.d)  has  been  given.  Systemic  blood  pressure  is 
lowered  when  chlorisondamine  is  injected  and  further 
reduced  after  the  administration  of  the  atropine. 
Piperocaine  hydrochloride.  l.Sfi  (20  cc  introthecally) 
[rtven  after  the  2  above  mentioned  agents  significantly 
lowered  the  post  blockade  blood  pressure.  A  major 
vessel  occlusion  was  perfoi  med  caudal  to  the  renal 
arteries  (Hilton  modification  of  Bartelstone,  Circ. 

Res.,  V.,  8:;  1059,  1960).  Blood  pressure  was  monitored 
from  the  femoral  artery,  brachial  artery  and  femoral 
vein,  using  a  Statham  Transducer  and  a  Grass  Poly¬ 
graph.  Results  indicate  that  there  is  a  component  of 
the  ganglia  which  is  "muscarinic"  in  response,  which 
agrees  with  recent  publications.  This  report  is  a  part 
of  a  study  of  vasopressor  reflexes  under  the  influence 
of  autonomic  agents. 
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Thiokol  Chemical  Corp.  Reaction  Motors  Div. , 

DenvlUe,  N.  J. 

RESEARCH  STUDY  OF  LIGHT  EMISSION  CAUSED 
BY  PRESSURE  FLUCTUATIONS  IN  ROCKET  ENGINES, 
by  B.  Hornstein.  Final  rept,  Jan.  1-Dec.  31,  1964.; 
May  1965,  66p.  iniT.  illuc.  diagrs.  tables,  refs. 

(Rept.  no.  RMD5516-F)  (AFO6R-65-1208)  (AF49- 
(638)1279)  AD  622524  Unclassified 

Simultaneous  high  frequency  measurements  of  light 
emission  and  pressure  were  made  in  an  oscillatiiij', 
preniixed  methane-air  roikel  enpne  in  order  to  gain 


knowledge  concerning  important  pressure- combustion 
interactions.  With  transverse  oscillations,  no  corre- 
spending  emission  fluctuations  were  observed,  but 
longitudnal  pressure  oscillations  were  always  found  to 
be  accompanied  by  emission  fluctuations  of  the  same 
frequency.  Visible  qiectra  were  photographically  re¬ 
corded  and  showed  similarity  to  previous  laboratory 
^ectra  of  flames  as  a  function  oi  pressure.  Iliese 
spectra  and  the  high  frequency  photmnultiplier  dita  are 
interpreted  to  show  that  the  CH  and  CXI  emission  fluctua¬ 
tions  are  inchcative  of  pressure  response  in  the  early 
chain- branching  phase  of  reaction. 
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Thiokid  Chemical  Corp.  Reaction  Motors  Div. , 

DemlUe,  N.  J., 

AF06R  COMBINED  CONTRACTORS  MEETING  ON 
COMBUSTION  DYNAMICS  RESEARCH;  ABSTRACTS 
Patrick  Air  Force  Base,  Fla.  ]  (June  1-4,  1965) 

1965  ]  71p.  (AFOSR- 65-0590)  [AF  49(638)1505] 

AD  623186  Unclassified 

Abstracts  are  presented  of  papers  presented  at  the 
meeting  in  various  fields  of  combustion  dynamics,  in¬ 
cluding  supersonic  combustion,  steady- state  rocket 
combustion,  jet  mixi.>g,  liquid  rockets,  plasmas,  light 
emission  and  thermal  radiation,  shock  initiation,  liquid 
rocket  injectors,  and  resonant  combustion.  Special 
emphasis  is  placed  on  combustion  instability  and  solid 
propeUants. 
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(Thompson  Ramo  Wooldridge,  Inc.,  Canoga  Park,  Calif,] 

COMPUTER  PROCESSING  AND  CULTURAL  DATA: 
PROBLEMS  OF  METHOD,  by  P.  L.  Garvin.  [1965] 

(20 ]p.  incl.  diagrs.  refs.  (AFOSR- 65-2263)  (AF  49- 
(638)1128)  AO  625369  Unclassified 

Also  published  in  The  Use  of  Computers  in  Anlhrqiology, 
ed.  by  D.  Hymes.  London,  The  Hague,  Mouton  and  Co. , 
1965,  p.  120-139. 

The  paper  considers  some  crucial  aspects  of  problems 
connected  with  the  processing  of  cultural  data  on  com¬ 
puting  equipment.  Questions  arise  which  are  more 
closely  related  to  the  charactert.stics  c4  computer  appli¬ 
cations  than  to  the  nature  of  the  problems  that  are  to  be 
studied.  One  set  of  question.^  concerns  the  use  of  the 
computer  as  a  tool  for  information  processing,  and 
more  particularly,  with  the  input  and  output  problems 
that  it  raises.  (1)  what  type  of  Information  is  required 
to  make  the  use  of  the  equipment  possible,  i.  c. ,  what 
is  needed  to  make  a  problem  computable’  (2)  what 
type  ol  information  ran  be  expected  as  the  result  of 
computer  use’  Limited  exoerlenco  exists  on  the  use  of 
computers  for  the  study  of  cultvire,  and  these  questions 
can  at  present  only  be  considered  in  the  abstract  and  in 
the  most  general  terms.  A  varietv  of  ou.sstbiltlies  are 
examined  and  relevant  questions  are  po.sed  fo,'  future 
research. 
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Thompson  Ramo  Wooldridge,  Inc. ,  Canoga  Park,  Calif. 

UNGUISTTC  AND  ENGINEERING  ASPECTS  OF 
AUTOMATIC  SPEECH  RECOGNITION,  by  P.  L. 
Garvin  and  S.  Bertram.  [1965]  [3]p.  (AF06R-66- 
0416)  (AF  49(638)1128)  AD  632108  UncUssifled 

Also  published  in  Phonetica,  v.,  13:  37-39,  1965. 

This  brief  note  comments  on  3  problem  areas  associ¬ 
ated  with  automatic  speech  recognition:  (1)  distortions 
occurring  in  the  acoustic  environment  under  ordinary 
circumstances;  (2)  dependence  of  recognitton  on  con¬ 
text;  and  (3)  selection  of  a  form  of  analysis  that  yields 
parameters  most  nearly  invariant  to  characteristics 
independent  of  message  recognition. 
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Thompson  Ramc  Wooldridge,  Inc. ,  Canoga  Park,  Calif. 

SOME  COMMENTS  ON  ALGORITHM  AND  GRAMMAR 
IN  THE  AUTOMATIC  PARSING  OF  NATURAL  LAN¬ 
GUAGES,  by  P.  L.  Garvin.  [1965]  7p.  (AF06R-65- 
1386)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  49(638)1516  and  Rome  Air 
Develcg)ment  Center)  AD  621159  Unclassified 

Presented  at  InternatT.  Conf.  on  Computational 
Ling.'lstlcs,  May  19-21,  1965,  New  York. 

The  repeated  assertion  regarding  the  efficiency  of  a 
simple  parsing  algorithm  combinable  with  a  variety  of 
different  grammars  written  in  the  form  of  apprc^riate 
tables  of  rules  is  examined.  The  question  is  raised 
of  the  increasing  complexity  of  the  tables  when  more 
than  the  most  elementary  natural- language  conditions 
are  included,  as  well  as  the  question  of  the  ordering 
of  the  rules  within  such  nonelementary  tables.  It  is 
concluded  that  the  structuring  of  the  parsing  program 
as  an  executive  routine  with  appropriate  subroutines  is 
a  satisfactory  separation  of  grammar  and  algorithm. 
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Thompson  Ramo  Wooldrldqe,  Inc.  Space  Technol.  Labs. , 
Redondo  Beach,  Calif, 

GENERATION  AND  DIAGNOSIS  OF  SYNTHESIZED 
PLASMA  STREAMS,  by  J.  M.  SeUen,  Jr. ,  W. 
Bernstein,  and  R.  F.  Kemp.  [1965]  [7]p.  Incl.  diagrs. 
refs.  (AFOSR-65-1807)  (AF  49(638)886)  AD  625992 

Unclassified 

Also  published  in  Rev.  Sclent,  Instr. ,  v.  36:  316-322, 
luarT  reK. - 

A  contact-ionization  source  is  described  which  gen¬ 
erates  a  cesium  ion  stream  characterized  by  a  high 
degree  of  order  in  the  ion  motion.  Electrons  are  added 
to  form  a  quiescent,  collisionless  plasma  stream. 
Diagnostic  Instruments  are  described  for  demonstrating 
the  properties  of  the  plasma  streams.  Ion  densities 
range  from  5  x  lO*^  to  1  x  10^^  tons/cm^  in  the  source 


region,  at  accelerating  voltages  from  100  v  to  a  few 
thousand  volts,  depending  on  the  eiqierlmental  applica¬ 
tion.  Conical  eiqiansion  of  the  beam  reduces  the  densi¬ 
ties  in  downstream  regions.  Electron  temperatures  in 
the  beams  range  downward  from  the  ~  2500  °K  emissive 
wire  temperature.  Means  are  described  for  Increasing 
electron  temperatures  to  several  times  this  value,  with 
resultant  increase  in  beam  divergence.  (Contractor's 
abstract) 
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Thompson  Ramo  Wooldridge,  Inc.  Space  Technol.  Labs. , 
Redondo  Beach,  Calif. 

PROPERTIES  OF  ACCELERATED  PLASMAS  (Abstract), 
byC.  L.  Dailey.  [1965]  [Ijp.  (Bound  with  AFOSR- 65- 
1266;  AD  622527)  (AF  49(638)12Tor  Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 

Calif. ,  Apr.,  29-30,  1965. 

An  Inductive  pulsed  plasma  accelerator  has  been 
operated  with  sufficient  pre-ionization  to  produce  a  dia¬ 
magnetic  discharge  on  the  first  half-cycle.  The  accel¬ 
erator  circuit  is  well  coupled  to  the  plasma  for  a  few 
tenths  of  a  u- second  while  the  plasma  current  builds  up 
in  a  thin  layer  close  to  the  accelerator  coil.  It  then 
propagates  at  a  nearly  constant  velocity  producing  com¬ 
plete  ionization  and  accelerating  the  plasma  to  a  velocity 
comparable  to  the  current  layer  velocity.  The  propa¬ 
gating  current  layer  possesses  an  initial  sharp  front  in 
which  occur  the  maximum  values  of  the  axial  electric 
field,  the  plasma  current  density  and  the  slope  of  the 
radial  magnetic  field.  This  front  is  followed  by  a  layer 
of  ion  current  in  the  region  of  the  shoulder  of  the  mag¬ 
netic  field  disturbance.  Upon  passage  of  the  current 
layer,  the  ions  execute  a  half- cycle  gyration  and  are 
ejected  axially  from  the  region  of  Influence  of  the 
accelerator  coil.  The  ion  current  corresponds  to  the 
azimuthal  component  of  this  velocity;  the  time  required 
for  this  acceleration  determines  the  scale  of  the  current 
layer. 
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Thompson  Ramo  Wooldridge,  Inc.  Space  Technol.  Labs. , 
Redondo  Beach,  Calif. 

RESEARCH  ON  INTERACTION  OF  PLASMA  STREAMS 
WITH  MAGNETIC  HELDS  (Abstract),  by  J.  M.  Sellen, 
Jr.,  W.  Bernstein,  and  R.  F.  Kemp.  [1965]  |l]p. 
(Bound  with  AFOSR- 65- 1266;  AD  622527)  (AF  49(638)- 
1538)  Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 
Calif.,  Apr.  29-30,  1965. 

The  interaction  of  a  collisionless  Cs'*'  plasma  stream 
with  a  transverse  dipole- like  magnetic  field  has  been 
examined.  It  was  noted  that  the  plasma  was  unstable 
whenever  the  plasma  stream  penetrated  or  traversed 
a  magnetic  field  in  excess  of  some  critical  value.  This 
instability  was  manifested  by  both  high  frequency 
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(10-100  me)  and  low  frequency  (100  kc)  oscUlattons. 
More  recent  studies  have  relat^  to  the  low  frequency 
oscillations.  At  least  two  modes  of  this  oscillation 
have  been  observed.  A  second  area  of  stu<ty  is  the 
generation  of  dense,  slowly  moving  plasma  streams. 
These  plasmas  are  to  be  utilized  in  the  examination  of 
streaming  instabilities  between  this  directed  ton  flow 
and  a  thermal  plasma.  A  third  area  of  study  is  the 
oscillation  in  the  virtual  source  region  of  dense,  un- 
neutraltzed  ion  streams.  This  unipolar  flow  region 
duplicates  that  portion  of  the  Chapman- Ferraro  inter¬ 
action  in  which  the  ion  stream  is  reflected.  While  the 
Chapman- Ferraro  description  of  this  reflection  is  of 
a  steady- state,  non- time- varying  pccential  structure, 
the  actual  behavior  is  oscillatory  with  a  characteristic 
period  of  the  order  of  the  total  ion  time- of- flight  in 
the  sheath  region. 
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Toronto  U.  Inst,  for  Aerospace  Studies  (Canada). 

RAREnED  GAS  DTNAMIC-S:  PROCEEDINGS  Of 
THE  FOURTH  INTERNATIONAL  SYMPOSIUM, 

Toronto  U.  (Canada),  July  14-17,  1964,  ed.  byj.  H. 
de  Leeuw.  New  York,  Academic  Press,  1965  [714]p. 
incl.  Ulus,  diagrs.  tables,  refs.  (Advances  in  Applied 
Mechanics  Suppl.  no.  3)  (Sponsored  joinUy  by  Air 
Force  Office  of  Scientific  Research,  National  Aero¬ 
nautics  and  Space  Administration,  and  Office  of  Naval 
Research)  Unclassified 

From  Oie  scope  of  topics  covered  by  the  papers  and 
abstracts  presented  during  the  meeting  and  the  number 
of  participants,  a  clear  indication  of  the  Interest  and 
active  research  in  the  area  of  rarefied  gas  dynamics 
was  evident.  The  areas  covered  were:  transition  flow, 
experimental  techniques  and  apparatus,  surface  inter¬ 
actions,  kinetic  theory,  molecular  beams,  internal 
flow,  and  rarefied  plasmas  and  shock  structure. 
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Toronto  U.  Inst,  for  Aerospace  Studies  (Canada). 

ON  THE  LATERAL  INSTABILITIES  OF  AIRCRAFT 
DUE  TO  PARAMETRIC  EXaTATION,  by  M.  Masak. 
Jan.  1965  [65]p.  incl.  iUus.  diagrs.  kble,  refs. 
(UTIAS  technical  note  no.  86)  (AFOSR-65-0625) 
(Sponsored  jolntty  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-63-222  and  National  Research 
CouncU)  AD  457979  UnclassUied 

Lateral  instabilities  of  aircraft  due  to  parametric 
excitation  are  studied,  A  theoretical  discussion  in¬ 
volving  asymptotic  approximations  to  the  state  transi- 
Hon  matrix  and  a  Liapunov  stability  analysis  are  pre¬ 
sented  first.  This  is  foUowed  by  an  analogue  computer 
study  to  observe  the  actual  phenomenon.  Both  high- 
aspect- ratio  swept- wing  and  slender  delta- wing  ]et 
transports  are  considered.  (Contractor's  abstract) 
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(H>ERATING  BOUNDARIES  FOR  STEADY  HYPER- 
SfWIC  FUGHT  ON  A  MDREI  CIRCLE,  by  A.  M. 
Drummond.  [196S]6p.  Ind.  diagrs.  refs.  (AFOSR- 
65-2345)  (AFAF06R-64-222)  AD  629043 

Unclassified 

Also  published  in  Canad.  Aeronaut  and  Space  Jour. , 

V.  ll:  1-9,  Jan.  1965. 

An  analysis  is  presented  of  steaefy  flight  at  constant 
altitude  on  minor- circle  paths  about  a  q>herlcal,  non- 
rolaUng  earth.  CalculaHons  determining  the  alHtude- 
qteed  domain  available  for  flight  are  made  and  the 
limitations  imposed  on  the  domain  by  lift,  thrust  and 
temperature  bounds  are  shown.  The  principal  con¬ 
clusion  is  that  minor- circle  flight  is  possible  at  q>eeds 
up  to  and  slighfly  beyond  circular  sp^  at  an  average 
altitude  of  160, 000  ft  The  performance  is  mainly 
thrust  limited,  thou{^  Increased  allowable  skin  tempera¬ 
tures  would  result  in  an  increase  in  performance.  The 
highest  possible  value  of  the  quanUty  Cl  S/W  is  de¬ 
sirable  to  achieve  a  high  operaHng  altitude.  (Contrac¬ 
tor's  abstract) 
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SPIN  DECAY  OF  A  CLASS  OF  SATELLITES  CAUSED 
BY  SOLAR  RADIAnON,  by  B.  Etkin  and  P.  C.  Hughes. 
July  1965  [51]p.  incl.  lUus.  diagrs.  table.  (UTIAS 
rept,  no.  107)  (AF06R- 66-0725)  (^onsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF 
AF06R-64-222  and  Defence  Research  Telecommunica- 
Hons  Establishment)  AD  631934  Unclassified 

A  study  is  presented  of  the  interaction  with  the  solar 
radiaHon  field  of  a  spinning  satellite  having  long  flexible 
rods.  The  dynamics  of  thermal  bending  of  the  rods  is 
analyzed,  including  the  effect  of  vehicle  rotaHon,  and 
the  shape,  amplitude  and  phase  are  calculated.  The 
radiaHon  pressure  on  the  periodically  bent  rods  pro¬ 
duces  a  net  average  despin  torque  that  depends  criHcaUy 
on  the  phase  lag  of  the  thermal  bending.  The  theory 
is  compared  with  flight  data  from  the  Alouette  I  and 
S48  satellites,  and  the  agreement  Indicates  that  the 
mechanism  studied  is  the  primary  cause  of  despin  of 
these  vehicles. 
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THE  DESIGN  OF  A  FAHLITY  FOR  THE  MEASURE¬ 
MENT  OF  HUMAN  PILOT  DYNAMICS,  by  L.  Reid. 

June  1965,  68p.  (UTIAS  technical  note  na  95) 
(AFAFOSR-64-322)  AD  627570  Unclassified 

The  report  describes  Hie  modiflcaUon  of  Hie  UTIAS  CF- 
100  flight  simulator  and  the  development  of  a  data 
analysis  technique  in  order  to  stuc^  human  operators 
in  a  realisHc  flight  environment.  The  operator  forms 
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part  of  a  closed  loop  system  which  may  consist  of  one 
or  two  degrees  of  freedom.  A  method  of  analyzing 
data  obtained  from  short  record  runs  is  presented  which 
is  similar  to  the  wdl  known  cross- correlation,  cross¬ 
power  spectral  density  method. 
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Toronto  U.  Inst  for  Aeroqface  Studies  (Canada). 

SPIN  DECAT  OF  A  FLEXIBLE  SATELLITE  BY 
STRUCTURAL  DISSIPATION  OF  ENERGY,  by  B. 

EtUn.  Mar.  1965,  34p.  (UTIAS  rept  no.  105) 
(APAFOSR-64-222)  AO  475737  Unclassified 

This  report  analyzes  the  coigtling  of  the  rigid-body  and 
elastic  modes  of  motion  of  a  qtinning  satellite  under  2 
conditions  of  motion;  (1)  wobbling,  in  which  the  Erec¬ 
tion  of  the  qiln  vector  is  appreciably  different  from 
that  of  a  principal  axis  of  inertia  and  (2)  quasi- steady 
^in,  in  which  the  spin  vector  nearly  coincides  with 
the  principal  axis  of  maximum  Inertia.  In  the  former 
case,  elastic  modes  are  excited  into  periodic  motion, 
with  consequent  energy  Essipatlon,  even  In  the  absence 
of  an  external  force  field.  In  the  latter  case,  the  elas¬ 
tic  mode  excitation  is  caused  by,  and  requires  the 
presence  of,  the  external  gravity- graEent  field.  Order- 
of-magnttude  estimates  of  the  rate  of  energy  Essipation 
and  ^n  decay  are  presented  for  both  cases  for  the 
Alouette  1  satellite.  It  is  concluded  that  the  mechanism 
stuEed  is  not  the  principal  one  causing  the  spin  decay 
E  Alouette  1  sateUite. 
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Toronto  U.  Inst,  for  Aerospace  StuEes  (Canada) 

REFRACTION  OF  SOUND  BY  JET  FLOW  OR  JET 
TEMPERATURE,  byj.  Atvars,  L.  K.  Schubert  and 
others.  May  1965  [28]p.  incl.  Ulus,  diagrs.  refs. 
(UTIAS  techEcal  note  no.  109)  (AFO6R-66-0332) 
(^onsored  JEntly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-64-223,  National  Aeronautics 
and  Space  Administration,  and  National  Research 
CouncU  E  Canada)  AD  6^867  Unclassified 

The  heart-shaped  pattern  E  subsonic- Jet  nEse  normaUy 
peaks  somewhere  between  15°  and  45°  from  the  axis, 
depenEng  on  conEtions,  falling  Ef  sharply  as  the  axis 
is  approached.  Conflicting  explanations  E  this  direc¬ 
tivity  pattern  appear  in  the  literature.  The  present 
investigation  suggests  that  the  deep  clEt  in  the  pattern 
can  be  attributed  malEy  to  rEraction  E  the  sound  out 
E  the  jet  by  the  velocity  and  temperature  fields.  The 
evidence  lies  in  measurements  made  E  the  sound  field 
of  a  harmoEc  'point'  source  placed  within  a  3/4  "  Earn 
air  jet  The  source  is  the  orifice  E  a  tube  about  1/16" 
i.  d.  driven  through  a  conical  coupling  E  a  horn- type 
loud^eaker  driver;  this  raEates  sound  essentlaUy 
omnidirectionally  up  to  about  15,000  cps.  The  experi¬ 
ment  established  the  formation  of  an  axial  intensity 
mlEmum,  which  appears  to  be  malEy  due  to  refrac¬ 
tion.  The  depth  E  the  refraction  valley  Increases  with 
jet  velocity,  jet  temperature,  and  sound  frequency;  a 
depth  corresponEng  to  an  Intensity  reduction  of  the 
order  E  35  E)  is  attained  at  M  -  0. 9  for  3000  cps. 
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Toronto  U.  Inst  for  Aerospace  StuEes  (Canada). 

FREE- MOLECULE  FLOW  THROUGH  AXI- SYMMETRIC 
TUBES,  by  S.  J.  Townsend.  Mar.  1965  [114to.  incL 
diagrs.  table,  refs.  (UTIAS  rept  no.  106)  ^FOSR- 
65-0749)  (AFAF08R-64-276)  AD  616615 

Unclassified 

The  properties  E  the  flow  Add  E  a  gas  pasEng  through 
an  InternaUy  reflecting,  axl-symmetelc  tube  are  cal¬ 
culated.  The  major  assumptions  are:  (1)  that  the  mean 
free  path  E  mEecules  in  the  external  gas  is  large  com¬ 
pared  with  the  tube  Emensions,  (2)  that  molecules 
incident  on  the  internal  surface  undergo  complete  energy 
accommodation,  (3)  that  there  is  no  accumulation  or 
ablation  at  the  waU,  and  (4)  that  the  boundary  Estribu- 
tion  functions  for  the  ^ses  are  MaxweUian.  ExpresEons 
for  convection  E  mass,  axial  momentum  and  Mnetic 
energy  through  the  tube  are  derived.  RaEcal  Estribu- 
tions  E  these  flow  quantities  across  the  inlet  and  exit 
planes  are  treated.  Integrations  over  the  inlet  and 
eEt  planes  give  the  total  quantities  convected  through 
the  tube.  It  is  shown  that  the  properties  can  be  calcu¬ 
lated  directly  in  terms  E  tube  geometry  and  waH  tem¬ 
peratures  ResEte  also  show  that  it  is  posEble  to 
develop  a  net  thrust  on  an  internal  flow  system  under 
free- molecule  flow  ccnEtions. 
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Toronto  U.  Inst,  for  Aerospace  StuEes  (Canada). 

FLOW  VISUALIZATION  USING  A  TRAVERSING  ELEC¬ 
TRON  BEAM,  by  D.  E.  Rothe.  [1965]  [2]p.  incl.  Ulus. 
(Sponsored  jointly  by  Air  Force  Office  E  Scientific  Re¬ 
search  under  AF  AF06R-64-276  and  DEence  Research 
Board  of  Canada)  Unclassified 

Published  in  AIAA  Jour. ,  v.  3;  1945-1946,  Oct.  1965. 

A  study  is  made  to  show  the  advantages  of  a  flow 
visualization  technique  which  makes  use  E  a  thin  high- 
energy  electron  beam  that  can  be  moved  with  respect 
to  the  flow.  With  this  method  it  is  said  to  be  possible 
to  obtain  a  quantitative  correct  record  E  the  density 
Estribution  in  a  low-density  gas  flow.  For  comparison, 
an  outline  is  given  of  other  visualization  techniques 
which  have  been  applied  to  rarified  gas  flows. 
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Toronto  U.  [Inst,  lor  Aerospace  StuEes]  (Canada). 

FREE- MOLECULE  FLOW  THROUGH  CONICAL 
TUBES,  by  S.  J.  Townsend,  G.  N.  Patterson,  and 
S.  R.  M.  Sinclair.  [1965]  [12]p.  incl.  Eagrs. 
(AFAF08R-64-276)  UncUsslfled 

Also  published  in  Rarefied  Gas  Dynamics;  Proc., 
YourUi  tnternat'l.  Symposium,  Toronto  U.  (Canada) 
(JEy  14-17,  1964),  ed.  by  J.  H.  de  Leeuw.  New  York 
Academic  Press,  v.  1;'  641-652,  1965. 

The  tranq>ort  E  mass,  axial  momentum,  and  energy 
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through  axially  symmetric  tubes  in  free- molecule 
flow  Is  consider^  The  dependence  (|>on  wall  tem¬ 
perature  of  the  axial  momentum  and  energy  flows  in 
the  exit  plane  is  outlined.  The  resultant  transport 
equations  are  presented  along  with  rqiresentative 
numerical  solutions.  Extensions  of  these  flow  dis¬ 
tributions  to  the  case  of  arbitrary  speed  ratio  can  be 
carried  out.  The  problem  of  an  optimum  free  molecule 
"scoop"  for  orbltsd  vehicles  is  also  considered.  Gpti- 
mum  wall  an^es  for  convergent  cones  can  be  found, 
resulting  in  maximum  mass  flow  passed  by  the  scoop. 
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Toronto  U.  Inst  for  Aerospace  Studies  (Canada). 

THE  DETERMINATION  OF  SPATIALLY  NON- 
UNIFfHIM  ELECTRON  DENSITY  DISTRIBUTION,  by 
K  A.  Graf.  Apr.  1965  (120]p.  incl.  Ulus,  diagrs. 
tables,  refs.  (UHAS  r^t  no.  108}  (AF06R-65- 
OOSt)  (Sponsored  jointly  by  Air  Force  Office  of  Scien- 
tlflc  Research  under  AF  AF06R-64-366  and  Defence 
Research  Board  of  Canada)  AD  616614 

Unclassified 

Electron  densities  have  been  measured  in  the  sub¬ 
sonic  portion  of  a  free- expansion  argon  jet  by  micro- 
wave  and  Langmuir  probe  methods.  The  electron 
density  in  the  jet  had  a  Gaussian  radial  distribution; 
along  the  axis  of  the  jet  the  density  fell  off  approxi¬ 
mately  eiqionentially.  Microwave  measurements  were 
made  by  traversing  the  microwave  beam  across  the 
jet  This  allowed  the  spatial  variation  of  electron  den¬ 
sity  to  be  determined.  The  data  were  analyzed  with 
a  ray-tracing  technique.  Langmuir  probe  measure¬ 
ments  were  made  with  cylindrical  and  flaw  probes 
under  essentially  collison  free  conditions  and  over  a 
range  of  probe  radius  to  Debye  length  rations  of  about 
10  to  50.  Both  electron  and  ion  collection  were  meas¬ 
ured  and  analyzed.  Two  methods  are  considered  for 
interpreting  the  electron  part  of  the  characteristic,  the 
deviation- from- linearity  method  and  the  2- tangent- 
intercept  method.  The  latter  method  is  found  to  give 
values  2  or  3  times  higher  than  the  former  method. 
This  difficulty  is  overcome  by  analyzing  the  data  with 
the  aid  of  theoretical  particle- collection  curves  cal¬ 
culated  by  Laframbolse.  In  these  calculations,  the 
ratio  of  ion  and  electron  temperatures,  and  the  ratio 
of  probe  radius  to  Debye  length  are  taken  into  account 
Using  this  procedure,  the  probe  data  agree  very  well 
with  the  microwave  ebta.  (Contractor's  abstract) 
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AERODYNAMICALLY  GENERATED  SOUND,  by  H. 

S.  Rlbner.  Final  rept  Dec.  1965  [15]p.  incl,  diagrs. 
(AF06R-65-2714)  (^onsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AF06R-64- 
672,  National  Aeronautics  and  ^ce  Administration, 
and  National  Research  Council  of  Canada)  AD  627897 

Unclassified 

This  research  relates  turbulence  to  the  noise- generat¬ 
ing  features  of  the  UTIAS  4-ln.  low- speed  jet  more 


dlrecUy  than  in  prior  work,  with  a  minimum  of  sinopU- 
fying  assumptions.  The  design  and  calibration  tech¬ 
niques  of  the  aerofoil  probe  anemometer  have  been 
refined  further  and  some  illustrative  applicatioiis  have 
been  explored.  The  research  on  refraction  of  pure 
tones  injected  into  a  jet  via  hypodermic  tube  has  thrown 
further  light  on  jet  noise  dfrectionality.  In  measure¬ 
ments  with  extremely  cold  nitrogen  Jets  (-ISO’C),  the 
sound  was  found  to  be  refracted  inward  to  produce  a 
large  enhancement  along  the  Jet  axis.  Similar  behavior, 
with  quantitative  agreement,  has  been  found  with  filtered 
jet  noise.  The  convection  of  a  vortex  through  a  plane 
shock  gives  rise  to  a  weak  S-shapes  distortion  of  the 
shock  together  with  a  cylindrical  sound  wave.  The  the¬ 
ory  for  the  sound  wave  (UTIAS  repL  na  61,  1959)  has 
been  extended  to  predict  the  shape  of  the  shock  distortion 
to  within  ipper  and  lower  bounds.  Good  qualitative  agree¬ 
ment  with  the  eiqperimental  stupe  is  found. 
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A  TURBULENCE  PROBE  UTOiZING  Ah.RfH>YNAMIC 
LIFT,  by  T.  E.  Siddon.  June  1965  [32]p.  tncL  Ulus, 
diagrs.  refs.  (UTTAS  technical  note  no,  88)  (AFOSR- 
66-0615)  (^psored  jointly  by  Air  Force  Offlee  of 
Scientific  Research  under  AF  AF06R-64-672  and 
National  Research  CouncU  of  Canada)  AD  627572 

Undassifled 

The  concept  of  a  new- type  of  anemometer  for  measuring 
the  cross- stream  or  "v"- component  of  turbulent  velocity 
is  presented.  Basic  theory  concerning  the  reqtonse 
chuacteristlcs  of  the  so-i^ed  "aerofoil  probe"  is 
discussed.  St^s  in  the  development  of  a  satisfactory 
prototype  of  the  "aerofoU  probe"  are  outlined.  Various 
problems  concerning  resonant  frequencies,  acedero- 
metric  effects,  low-frequency  response  fall- off,  and 
the  effect  of  finite  aerofoil  size  were  encountered,  and 
these  are  described  in  detail.  A  method  of  dynamic 
calibration  employing  a  square-wave  turbulence  simu¬ 
lator  is  outlin^  Various  experimental  data  accumulated 
from  measurements  in  a  low- speed  turbulent  air  jet  are 
presented.  These  include  velocity  measurements,  fre¬ 
quency  spectra,  autocorrelations,  and  2  point  qwee- 
time  correlations.  Comparisons  with  hot-wire  data  are 
made  wherever  possible.  Conclusions  are  drawn  as  to 
feasibility  of  using  the  aerofoil  probe  in  preference  to 
hot-wire  techniques  for  turbulence  measurements. 
Limitations  of  both  techniques  are  compared. 
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DESIGN,  INSTRUMENTATKRi  AND  PERFORMANCE 
OF  THE  UTIAS  4-in.  x  7-ln.  HYPERSONIC  SHOCK 
TUBE,  by  A.  G.  Boyer.  May  1965  [164 ]p.  incl.  Ulus, 
diagrs.  tables,  refs.  (UTTAS  rept.  no.  99)  (AFOSR- 
65-1400)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AF06R-65-3M  and 
Defence  Research  Board  of  Canada)  AD  K11447 

Unclassified 

A  detailed  account  is  presented  of  the  research  and 
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derelgpmeiti,  destgn,  calibratUM,  and  perfarnutiice 
of  the  IITIAS  4-ln.  x  7-tn.  bjpeCBonlc  shock  tube, 
which  ie  used  as  a  modern  aerqihyslcal  research 
faeiUtjr  for  dUsoclated  and  ionized  ezs  flows.  The 
component  desicn  and  construction  features,  operating 
and  control  systems,  safety  features,  and  the  dia¬ 
phragm  techi^oes  employed,  are  described.  The 
Instrumea'atton  for  monitoring  tube  performance  and 
operatian  U  also  ttscussed.  The  operating  character¬ 
istics,  inclidlog  theoretical  and  observed  performance, 
are  presentud,  An  account  of  various  problems  which 
arose  durirg  the  development  and  operation  of  this 
facility,  and  the  corrective  measures  taken,  is  in¬ 
cluded.  (Contractor's  abstract) 
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ToronUi  U.  Inst  fir  Aerespace  Studies  (Canada). 

mSTRIikiENTATION  AND  CAUBRATION  OF  UTIAS 
11-la.  X  15-in.  HTPERKWIC  SHOCK  TUNNEL,  by 
T.  Y.  Chan,  Rf.  Uason,  and  it  M.  Reddy.  June 
1965  [92^.  incl.  <Uus.  dbgrs.  table,  refs.  (UTIAS 
technical  note  no.  91)  (AFOSR- 66-0002)  (^onsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFQBR- 65-365,  Defence  Research  Board  of 
Canada,  and  National  Research  Council)  AO  631933 

Unclassified 

An  outline  of  the  problems  encountered  In  the  calibra¬ 
tion  of  the  UTIAS  11  in.  x  IS  in.  Hypersonic  Shock 
Tunnel  and  some  of  the  solutions  are  presented.  An 
impulsively  heated  tungsten- wire  technique  was  suc¬ 
cessfully  developed  to  obtain  detonation- free,  smooth, 
and  very  repeatable  combustion  by  burning  stoichio¬ 
metric  mixtures  of  oxygen  and  hydrogen,  diluted  with 
helium.  It  was  found  that  tailor^  shock  Mach  numbers 
as  high  as  M.  -  9. 5  were  achieved.  A  test  section 
flow  calibration  was  done  by  measuring  wall  static 
pressures,  pitot  pressures  and  stagnation  point  heat- 
transfer  rates.  Qualltaltve  pressure- time  histories 
of  static  and  pitot  pressures  obtained  from  theoretical 
considerations  were  used  to  Interpret  the  experimental 
data  as  well  as  the  nozzle  starting  time  and  testing 
times.  Schlleren  pictures  of  the  flows  over  a  flat  plate 
and  a  right  circular  cylinder  are  also  presented. 
Methods  of  predicting  the  test- section  flow  quantities 
in  the  different  flow  regii  les  are  indicated.  Nozzle 
starting  processes  arc  ciqilatned  by  utilizing  available 
theories.  The  reservoir  and  test  section  conditions 
were  usually  -  30  atmoqiheres  to  90  atmoqiheres; 
Tq  -  3000’  to  fSOO’K;  Zo  =  1.00  to  1.35;  p.-  0.003  to 
O.Oipsi,  P(  -  0. 1  to 0. 8  psi,  M..'B.0  tol3.8.  Re/ft 

1.5  X  10^  to  3.82  X  10^  (based  on  flow  field  behl  id  the 
shock),  (Contractor's  absb’act) 
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Training  Center  for  Experimental  Aerodynamics, 

Brussels  (Belgium). 

NEAR  FREE  MOLECULE  BEHAVIOR  OF  GASES  WITH 


FINITE  INFINITE  COLLISION  CROSS  SECTION,  by 

J.  3.  Smoldm-en.  (1965]  [18 ]p.  ind.  table.  (AF  EOAR- 
63-38)  Unclassified 

Publtsfami  in  Rarefied  Gas  Dynamics;  Proc,  Fourth 
InternafL  Symposium,  Toronto  U.  (Canada)  (July  14- 
17,  1964),  ed  by  J.  H.  de  Leenw,  New  York, 

Academic  Press,  v.  1;  277-295,  1965. 

The  paper  deals  with  the  behavior,  at  large  Knudsen 
numbers,  of  solutions  of  the  Boltzmann  equation  in  the 
realistic  rase  of  mdecular  interactions  with  inflntte 
range.  So  far,  most  of  the  applications  of  the  Boltzmann 
equation  to  the  treatment  of  transitional  or  near  free 
mdecule  flow  problems  have  been  based  on  simple 
molecular  models  with  finite  range  of  interaction,  such 
as  the  rigid  qihere  model,  or  the  BGK  model,  which 
can  be  treated  as  a  finite  range  InteracHon.  The  pres¬ 
ent  paper  deals  essenttaUy  with  l-dimensional  problems 
such  as  Couette  flow  and  heat  conduction  between  par- 
aUel  plates,  and  power  law  type  interactions  are  con¬ 
sidered,  although  the  results  could  be  extended  to  arbi¬ 
trary  laws,  at  the  cost  of  considerable  mathematical 
complications.  The  full  Boltzmann  equation  is  replaced 
by  a  reduced  linear  integro-differenii^  equation  ex¬ 
hibiting  the  same  singulm*  behavior,  caused  essentially, 
by  the  divergence  of  the  collision  integral  if  the  distribu¬ 
tion  function  becomes  discontinuous.  It  is  then  shown 
that  the  gas- kinetic  boundary  value  problem  for  this 
linear  Integro- differential  eqizttlon  may  be  reduced  to 
the  solution  of  an  integral  equation  cf  a  rather  compli¬ 
cated  and  singular  type.  The  essential  practical  result 
from  these  mathematical  developments  is  the  nature  of 
the  Knudsen  number  dependence  of  the  dominant  term 
of  the  nrar  frM  molecule  corrections,  which  turns  out 
to  be  s  being  the  exponent  in  the  Inter¬ 

action  force  law.  Numerical  treatment  is  briefly  out¬ 
lined  for  the  case  of  hyperthermal  Couette  flow,  assum¬ 
ing  a  rather  rough  estimate  for  the  solution  of  the 
integral  equation.  (Contractor's  abstract) 


2986 

Tufts  U.  Dept,  r.  Biology,  Medford,  Mass. 

(ULTRASONIC  INTERACTION  BETWEEN  SPEaES]  by 

K.  D.  Boeder,  Summary  rept.  Junel,  1664-Aug.  31, 
1965,  4p.  (AF06R-65-2223)  (AF  AFOSR- 64- 671) 

AD  625034  Unclassified 

Certai  i  families  of  moths  have  ears  capable  of  detecting 
the  ultrasonic  pulses  emitted  by  the  sonar  system  of 
Insect-hunting  bats.  Among  other  maneuvers,  these 
moths  turn  and  fly  directly  away  from  a  source  of  faint 
ultrasonic  pulses.  This  report  covers  2  phases  of  an 
attempt  to  analyze  the  physiological  mechanisms  of  this 
system.  Working  with  microelectrodes,  interneurons 
have  been  found  that  are  driven  by  the  acoustic  receptors, 
and  whose  properties  suggest  that  they  are  directly 
concerned  in  the  evasive  behavior.  The  acoustic  sensi¬ 
tivity  of  the  receptors  has  been  found  to  be  0.02-0.03 
dyne/cm^  between  20  and  50  kHz.  The  range  of  the 
tympanic  organ  for  the  cries  of  hunting  bats  has  been 
found  to  be  32  to  <0  meters.  Work  is  in  progress  on 
the  rignificance  of  the  ultrasonic  clicks  emitted  by  cer¬ 
tain  moths  when  molested  or  exposed  to  an  artificial 
source  of  ultrasonic  pulses. 
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2987 

Tufts  U.  D^.  of  Cbemiatry,  Medford,  BMas. 

TEMPERATURE  I»BPENDENCE  OF  CHLORINE 
NQR  FREQUENaES  AND  FI  BONDINC^  by  T.  E. 

Haas  and  E.  P.  Marram.  [1965]  [5^.  incl.  rHagrs. 
table,  refa.  (Conirlbutioa  no.  333)  (AFOSR-66>1740) 
(AFAFOSR- 65-859)  AO  641544  Unclasatfled 

Also  pubHahed  in  Jour.  Chem.  Phvs. .  v.  43;  3985- 
1965. 

A  theory  is  presented  for  the  anomalous  temperature 
dependence  of  Cl"  NQR  frequencies  observed  for 
certain  transltioii-meM- chloride  compounds.  The 
basic  feature  of  the  theory  is  a  break  doirn  of  I'boncitng 
due  to  bending  vibrations,  and  a  consequent  increase 
in  the  electron  population  in  chlorine  ^  r  orbitals, 
cuasing  in  turn  an  increase  in  the  observed  NQR  fre¬ 
quency.  An  approocimate  separation  of  lattice-motion 
^ects  and  intramolecular  effect  is  made  for  the  series 
of  compounds  K2MClg;  M  =  W,  Re,  Os,  Ir,  Pt,  and 
it  is  shown  that  the  predicted  magnitude  and  b^vior 
of  the  intramolecular  effects  agree  well  with  the  ob¬ 
served  values.  (Contractor's  abstract) 


2988 

Tufts  U.  [Inst,  for  Psychologtcal  Research]  Medford, 

Mass. 

EFFECTS  ON  HAND-EYE  COORDINA'nON  OF  TWO 
DIFFERENT  A'lM  MOTIONS  DURING  COMPENSA¬ 
TION  FOR  OISPX.ACED  VISION,  by  S.  J.  Freedman, 

S.  B.  HaU,  andj.  H.  Rekosh.  [1965]  [3]p.  incl. 
table.  (AF06R-65-1365)  (AF  49(638)12^?} 

AD  621187  UncUssifled 

Also  published  in  Perceptual  and  Motor  SklUs,  v.  20; 
l(554-'i0fffl.l985. 

Comparisons  were  made  botween  the  compensations 
produced  by  sagittal  arm  motion,  a  swift  extension  of 
the  arm  from  its  resting  position  in  the  lap  to  an  ap¬ 
proximately  straight  ahead  position,  and  by  transverse 
arm  motion,  the  fully  extended  arm  starting  from  a 
position  at  45  °  to  the  body  midline  at  shoulder  height 
and  moving  parallel  to  the  surface  of  the  table  until 
approximately  straight  ahead.  Eight  right-handed  male 
college  students  were  tested  with  both  types  of  arm 
motion,  4  wearing  base  right  prisms  and  4  wearing 
base  left.  Effects  of  exposure  with  sagittal  motion  gen¬ 
eralize  more  to  transverse  than  vice  versa.  The  dif¬ 
ferences  may  be  related  to  the  greater  precision  of 
body  midline  Judgments  with  sagittal  motion.  ^  . 


2989 

[Tufts  U.  Inst,  for  Psychological  Research]  Medford, 
Mass. 


Also  pubHshwl  in  Proc.  Symposiaiii;  Bel-Air  H- 
Desaaerentakloii  Expcriinentale  et  Clinique,  Geneva 
(Switzerland)  (1965),  Geneva,  Georg  and  Cte,  1965, 
p.  79-88. 

In  this  Mscusston  on  human  sensory  deprivation, 
selected  aspects  of  experliuenial  work  adth  adults  are 
considered.  Comments  are  made  on  haUncinatory  phe¬ 
nomena  and  perceptual  fimtogs.  The  study  of  sensory 
deprivation  may  be  approached  by  searchi^  for  a  solu¬ 
tion  to  a  problem,  for  relevant  variables,  and  for  ex¬ 
planatory  principles. 


2990 

(Tufts  U.  Inst,  for  Psychological  Research]  Medforc^ 

Mans. 

REMARKS  ON  THE  RELATION  BETWEEN  PERCEP¬ 
TION  AND  MOTION,  byS.  J.  Freedman.  [1965]  [9]p. 
incl.  diagr.  refs.  (AFOBR-65-3679)  (AF  49(638)1282) 
AD  629300  Unclassified 

Also  published  in  Proc.  Symposium  ;  Bel- Air  H- 
Oesaaerentation  Experimentale  et  Clinique,  Geneva 
(Switzerland)  (1965),  Geneva,  Georg  and  Cie,  1966, 
p.  298-306. 

Experiments  (auditory- motor  and  visual- motor)  over 
the  last  10  yr  in  several  different  laboratories  have 
Implicated  the  necessity  of  self-produced  movements 
for  either  the  compensatory  adaptation  or  the  deteriora¬ 
tion  M  perceptual- mofan*  performance  to  occur.  Whether 
the  clia'ige  in  the  nature  of  motor-sensory  relationships 
is  systematic  or  asystematlc,  whether  it  is  time-lnd^ 
pendent  or  time-varied,  there  has  been  no  significant 
alteration  of  perception  and  perceptual- motor  perform¬ 
ance,  unless  the  observer  is  permitted  free  movement. 
The  experiments  imply  that  the  stability  of  spatial  per- 
c^tion  and  spatially- oriented  behavior  depends  iq>on 
continued  contact  with  the  customary  sense-  stimulating 
environment.  The  processes  which  are  described 
appear  also  to  play  a  critical  role  in  the  development  of 
effective  perceptual- motor  coordination,  and  may  be 
related  concqitually  to  Piaget's  concepts  of  assimilation, 
accommodation  and  alimentation  in  the  development  of 
the  sensory- motor  schemata  which  he  considers  requisite 
to  inteUlgence. 


2991 

TulaneU.  [Dept,  of  Physic  .jj  New  Orleans,  La. 

NUCLEAR-SPIN  LATTICE  RELAXATION  IN  PURE 
AND  PARAMAGK2TICALLY  DOPED  CaFg  FROM  4. 2" 
TO  195 °K  (Abstract),  byR.  A.  LaingandJ..  Cass. 
[1965]  [l]p.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AFAFOSR- 64-592]  and 
National  Aeronautics  and  ^ce  Administration) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys,  Soc. , 
Chattanooga,  Tenn. ,  Nov.  5-7,  1964. 


EXPERIMENTAL  DEAFFERENTATION  IN  MAN,  by 
S.  J.'  Freedman.  [1965]  [I0]p.  incl.  refs.  (AF06R- 
65-2678)  (AF  49(638)1282)  AD  628717 

Unclassified 


Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  10; 
1»8,  Feb.  S5,  1965. 


>677  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


la  aa  eUatt  to  anderstaod  the  iateraction  between  the 
aacUar>apin  ejretem  mad  the  lattice  via  dUote  concen- 
tratloaa  cf  pdramagaettc  inapurtty  ia  ioeic  eryaials, 
the  aoclear  qrtn'Iatttce  ralaailon  time  haa  beea  meaa- 
ured  as  a  fuaettoa  of  masaetie  fleld,  temperature, 
aad  orteatatioB  for  three  dUfereat  aaoiidea  of  CaFe. 

Om  of  the  ”pure"  samides  eontained  trace  amouats 
of  rare-earlli  toaa.  The  other  "pure"  sample  con- 
laiaed  trace  amounts  of  transition  ions,  and  the  turd 
sample  had  been  doped  with  1  part  ta  10&  of  Mof*. 

The  residts  showed  Oat  the  nuclear  ^tn^Utdce  re¬ 
laxation  process  was  dUfuUon- limited  above  77  °K  for 
the  two  "pure"  samples,  although  the  relaxation 
process  of  the  Uir'^-dq^  sample  was  raidd  dUfusion 
up  to  temperatures  of  at  least  90°K.  The  sample  con¬ 
taining  trace  amouats  of  transltioo- metal  ions  was 
stuAed  at  4. 3‘K  and  the  relaxation  process  was  found 
to  be  in  the  rapid- diffusion  limit  In  all  sanqtles,  in 
the  liquid- nitrogen  temperature  range,  it  appeared  that 
both  the  (Brect  and  Raman  processes  were  competing 
in  the  rUaxatiao  of  the  paramagnetic  ions.  The  re¬ 
sults  inAcate  Aat  Ae  concentration  and  type  ct  para¬ 
magnetic  inqiurlty  affect  nA  only  Ae  magnitude  A  Ae 
nudear  spin- lattice  relaxation  time  but  also  Ae  nature 
A  Ae  relaxation  process.  AdANooal  measuremente 
in  the  liqAd-helium  temperature  region  are  bAng  made 
and  are  reported  on  A  the  papar. 


3992 

Turin  U.  (Dept.  A  PhyAcs]  (Italy). 

ANGULAR  CORRELATIONS  IN  NUCLEAR  DIRECT 
ELECTRODISINTEGRATTON,  by  E.  NapAlAoo  and 
G.  Ponsano.  [1965]  $p.  (AFOSR-65-1351)  (AF  EQAR- 
92-101)  ad  922015  UncUsAfled 

Also  published  in  Nuovo  Ctmento,  Series  X,  v.  35: 
■a7iP25S;Tari;T7  1996. 

The  Angle-particle  shell  model  A  Ae  nuAeus  is  used 
to  calcAate  Ae  angidar  correlations  between  Ae  in- 
elastically  scattered  electrons  and  Ae  nucleons  emitted 
via  Ae  direct  electromagnetic  interaction  induced  by 
Ae  impinging  electrons.  General  results  are  estab¬ 
lished  and  summarised.  (Contractor's  abstract) 


2993 

Turin  U.  De) of  Physics  (lAly),; 

THE  SHORT- WAVELENGTH  APPROKIMATIW  TO 
THE  SCHRODINGER  EQUATION,  by  L,  Bertocchl,  S. 
Fublnl,  and  G.  Furlan.  (1995]  34)'.  Incl.  diagrs.  refs. 
(AF06R-6S-1847)  [AF  EOAR-64-3.')]  AD  629093 

iinriassifled 

Also  published  in  Nuovo  Ctmento.  Series  X,  v.  35; 
SB6.^3,la5nre,  1095. 

The  short-wavetengA  ajipi-wdmatlon  to  the  Schrodtnger 
equation  Is  studied  In  the  presence  A 1  and  2- turning 
points.  Two  methods  are  presented  which  allow  the 
evaluation  A  Ae  higher  corrections  to  an  elementary 
approAmation  meAod  fli-st  origins  ted  by  Wentzel, 


The  first  meAoi^  Ae  real  meAod,  employs  higher  tracs- 
eendenial  functtoos;  Ae  second  one  uses  congilex  integra¬ 
tion  techniques.  (Contractor's  abstract) 


2994 

TurAU.  Dept  A  PbyAcs  (lAly). 

ON  THE  THEfffiy  OF  SCATTERING  BY  SINGULAR 
POTENTIALS,  by  L.  Bertocchl,  S.  FublA,  stnd 
C.  Furbn.  [1965]  Up.  IncL  rAs.  (AF(SR-6S-1848) 
(AFEQAR- 64-39]  AD62S697  UncbssiRed 

Also  published  in  Nuovo  CimeAo,  Series  X,  v.  35;  633- 
643,  Jan.  16,  1995. 

Some  characteristic  features  A  Ae  scattering  by  Angular 
pAentials  are  Ascussed  boA  for  Ae  low-  and  Ae  high- 
energy  limit  The  AscusAon  is  limited  to  rq[>AAve 
potentials  A  Ae  form  g^/r".  It  is  also  shown  how  Ae 
resAts  can  be  extended  to  more  general  cases. 


2995 

Turin  U.  [Dept  A  PhyAcs]  (Italy). 

ON  THE  RACAH  ALGEBRA  FOl  THE  GROUP  R4,  by 
G.  Ponzano.  [1965]  3p.  incl.  Aagr.  (AF06R-6S-1849) 
(AF  ECAR- 64-39)  AD  625698  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v,  35: 
1231-1233,  Feb.  16,  1965. 

The  6]-symbA  for  the  group  R4  Is  e;q>licitly  calculated 
and  Ae  properties  A  the  Racah  Agebra  A  compact 
Amply  reducible  groips  are  verified.  Owing  to  Ae 
isomwphism  R^  -  R3  x  Ri,  it  is  expected  that  R4  in¬ 
variants  can  be  expressea  in  terms  A  the  corresponAng 
ones  for  lU,  From  Ae  II)  Wigner  coAficient,  the 
3n)- symbols  for  are  given  by  the  product  of  two  R3 
3nj-  symbols  A  the  same  type  wiA  Afferent  arguments. 
The  result  is  illustrated  with  graphical  representetlons. 


2996 

Turin  U.  [Dept,  of  Physics]  (Italy). 

A  CONTRIBUTION  TO  THE  STUDY  OF  2<-j  COEFFI¬ 
CIENTS,  by  G.  Ponzano.  [1965]  7p.  Incl.  Aagrs. 
(AFOSR-65-1850)  (AF  EOAR-64-39)  AD  625699 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  36; 
385-36T,  Mar.,  16,  1965. 

Relative  to  Ae  recoupling  A  severA  angular  momenta, 

8  Afferent  kinds  A  21- j  symbAs  are  considered.  ThAr 
graphical  represenAtions  and  symmetries  are  stuAed 
In  deAil,  and  expresAons  in  terms  of  lower- order 
symbAs  are  given.  (Contractor's  abstract,  moAfieA 
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Turin  U.  Dept,  of  Physics  (Italy). 

RENCRMAUZATION  EFFECTS  FOR  PARTIALLY 
CONSERVED  CURRENTS,  byS.  FtMidandG.  Furlan. 
ri985l[19^.  tncl.  refs.  (AFOSR-6S-18S1)  [AF  EOAR- 
64-39J  AD62S700  UncUssUied 

Also  published  In  Physics,  v.  1:  229-247,  1965. 

It  Is  shown  how  to  obtain,  through  the  use  of  suitable 
commutation  relations,  sum  rules  for  the  renormaliza¬ 
tion  ratios  between  bare  and  dressed  coupling  constants. 
The  method  is  completely  general  and  it  can  be  applied 
to  any  broken  symmetry.  As  an  illustration,  the  cases 
of  ttie  weak  vector  current,  both  strangeness- conserv¬ 
ing  and  strrngeness- changing,  are  considered. 
(Contractor  s  abstract,  modified) 


Turin  U.  Dept,  of  Physics  (Italy). 

SINGULAR  POTENTIALS  WITH  SHORT  RANGE,  by 
H.  CornUle  and  E.  Predazzi.  [1965]  34p.  Incl. 
dUgrs.  table,  refs.  (AFOSR-66-1717)  (AF  EOAR- 
64-39)  AD  638060  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  35; 
879-912,  Veb.  f,  1965. 

Previous  works  have  shown  the  properties  and  the 
possibility  of  useful  approximate  methods  for  the  Jost 
functions,  and  the  radial  wave  functions  in  the  case  of 
Yukawa  generalized  potentials,  less  or  equally  singu¬ 
lar  than  the  centrifugal  term.  Some  of  these  results 
are  extended  to  a  larger  class  of  short-range  potentials 
which,  near  the  origin,  can  be  represented  as  a  finite 
superposition  of  inverse  powers  of  the  radial  variable; 
namely,  the  most  singular  term  is  repulsive  with  a... 
arbitrary  inverse-power  behavior.  For  simplicity, 
the  degrees  of  the  other  terms  are  obtained  from  one 
of  the  leading  terms  by  the  decreasing  of  unities.  The 
key  (as  for  the  Inverse  power- square  case)  is  to  find 
a  singular  factor  remoring  the  singular  part  near  the 
origin  of  the  outgoing  (ingoing)  waves,  and  keeping 
unaltered  the  symptotic  character  of  the  outgoing 
(ingoing)  waves.  After  this,  the  analysis  follows,  as 
closely  as  possible,  the  usual  development.  By  in¬ 
vestigating  the  asymptotic  behavior  of  the  Laplace 
transform,  the  existence  of  the  Jost  function  is  proved. 
The  definition  of  the  Jost  function  as  a  series,  whose 
p-th  term  comes  from  the  contribution  of  the  iteration 
of  order  p  of  the  inverse  Laplace  transform  is  diver¬ 
gent.  A  method  is  presented  for  evaluating  the  Jost 
function  by  means  (rf  convergent  sequences,  which 
allow  the  calculation  of  approximations  which  are 
always  convergent  without  any  arbitrary  cut-cdf  or 
hard-core  procedures.  All  the  above  formalism  is 
given  for  the  t  =  0  case.  (Contractor's  abstract) 


Turin  U.  DqpL  of  Physics  (Italy). 

71IE  PROJECTIVE  GROUP  AS  A  REAUZAUQN  OF 
THE  SU(N,  1)  GROUP,  by  A.  Glovanntni  and  F.  (Hicaii. 
[1965]  6p.  incl.  refs.  (AFOSR-6S-1721)  (AF  EOAR- 
64-39)  AD  639546  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  40;  881- 


The  dynamical  group  of  the  N-dimensional  harmndc 
oscillator  is  a  realization  in  terms  of  creation  and 
destrucUon  operators  of  the  projective  gro«p  of  linear 
factional  transformations.  A  suilable  contraction  on 
this  groi9  yldds  the  group  SU- as  the  degeneracy  gro«9 
of  the  system.  (Contractor's  abstract) 


urin  U.  Dept,  of  Physics  (Italy). 

1  FFERENTIAL  PROPERTIES  OF  FEYNMAN  AMPLI¬ 
TUDES,  by  V.  DeAUaro,  B,  Jaksic,  andT.  Regge. 
[1965]  [lOp,  incl.  diagrs.  (AF08R-60-1723)  (In 
coop^tion  with  Princeton  U. ,  N.  J. )  (Rponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  EOAR- 64-39  and  National  Science  Foundation) 

/  D  639549  Unclassified 

^80  published  in  High  Energy  Physics  and  Elementary 
Particles:  Lectures  Presented  at  a  Seminar,  Inter¬ 
national  Centre  for  Theoretical  Physics,  Trieste  (Italy) 
(May  3-June  30,  1965).  Vienna,  International  Atomics 
Energy  Agency,  1965,  p,  263-272. 

A  new  approach  to  the  t'tudy  of  the  analytical  properties 
of  Feynman  amplitudes  is  described  in  this  paper.  The 
differential  properties  of  each  term  in  the  relativistic 
e;q>an8lon  of  scattering  amplitudes  are  investigated.  By 
differential  properties  is  meant  the  existence  of  ordinary 
differential  equations  for  each  variable  appearing  in  the 
term,  suci  equations  being  a  suitable  substitute  for  the 
integral  representation  when  coupled  with  simple  bound¬ 
ary  conditions. 


Turin  U.  Dept,  of  Physics  (Italy). 


THEORY  OF  CORRECTIONS  TO  UNITARY  SYMMETRY 
FORMULAE,  by  G.  Furlan,  F.  Lannoy  and  others. 

[1965]  33p.  incl.  diagrs,  refs.  (AF06R-66-1725) 

[AF  EOAR-84-39]  AD  639550  UnctossUied 

Also  published  in  Nuovo  Cimento,  Series  V,  v..  40; 
597-629,  Nov.Tl,  1965., 

A  systematic  analysis  ol  the  equal- time  commutation 
relations  of  the  generators  of  an  algebra  with  certain 
physical  operators  is  made,  A  method  is  then  Introduced 
whereby  considering  matrix  elements  of  such  ccmimuta- 
tors  between  physical  one- particle  states  and  using 
completeness  and  invariance  under  space- time 
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Imidatloaa,  correcttoos  to  broken  symmetry  groi^y* 
Ibeoretteal  formnUe  are  obtained.  Several  appUcattons 
to  weak,  dectromagnettc  and  strong  tnteractiona  are 
tken  made.  (Contractor's  abstract) 


3003 

TurtaU.  Oept  of  Physics  ataly). 

A  DISPERSION  THEORY  OF  SYMMETRY  BREAKING, 
by  S.  FubiJti,  G.  FurUn,  and  C.  RossettL  (1965] 
33p.  incl.  refs.  {AFOSR-S«^1720)  (AFEQAR-64- 
39]  AO  839545  UncUssified 

Also  pobliahed  in  Nuovo  Cimentoi  Series  X  v.  40: 
HTT-TIU,  Dec.  31,  1985. 

A  new  relativtstic  approach  to  the  problem  of  broken 
symmetries  is  proposed  This  is  the  covariant  gen¬ 
eralisation  of  the  non-relativistic  sum  rUes  obtained 
in  previous  investlgptioos.  The  result  is  in  the  form 
of  diqierston  sum  rules  where  the  pole  term  repre¬ 
sents  the  groig>- theoretical  answer  and  the  cut  the 
breakiag  correction.  The  method  is  applied  to  SU3 
and  chiral  SU«  x  SU3  leading  to  very  satisfactory  re¬ 
sults  and  predctions.  (Contractor’s  abstract) 


3003 

Turin  U.  (Dept,  of  Physics]  (Italy), 

A  NEW  APPROACH  TO  SCATTERING  BY  SINGULAR 
POTENTIALS,  by  S.  Fid>inl  and  R.  Stroffol'ni.  [1965] 
5p.  (AF06R-66-2716)  [AF  EOAR- 64-39]  AO  644091 

Unclassified 

Also  published  in  Nuovo  Cimento.  Series  X  v.  37: 
ren-lfifj;  June  16,  1965. 

The  problem  of  giving  an  unambiguous  mathematical 
meamr«  to  the  soluttons  of  nonrenormalizable  field 
theories  has  been  the  object  of  several  investigations. 
One  possible  line  of  attack  is  to  consider  simple 
models  given  by  singular  nonrelattvistic  or  relativistic 
potential  scattering  equations  as  a  guide  to  obtain  new 


ideas  and  techniques  to  be  generalised  to  the  field- 
thecretlcal  case.  A  dlscussioo  is  given  at  a  new  point 
of  view  in  the  study  of  singular  potentials,  which  allows 
a  systematic  j-entment  of  a  large  class  of  potentials. 
The  approach  proposed  is  essentially  based  on  the  study 
of  the  pdydromy  of  the  wave  ftwetion  tl(r)  in  the  r  vari- 
aide.  The  important  point  is  that  both  singular  and 
regular  potentials  exhibit  very  simple  and  general  fea¬ 
tures  in  this  framework. 


.7004 

I  .urin  U.  Dept,  of  Physics  (Italy)] 

SDtGULAR  LOGARITHMIC  POTENTIALS  IN  COORDI¬ 
NATE  SPACE,  by  H.  CorniUe  and  E.  Predazzi.  [1965] 
(n]p.  (AF  EOAR- 64-39)  Unclassified 

Published  ill  Jour.  Math.  Phys. ,  v.  6:  1730-1740, 
Nw.~IS85r 

In  previous  works  study  was  made  of  the  problem  of  the 
determination  of  the  Jost  function  for  singular  repulsive 
potentials  behaving  near  the  origin  like  inverse  powers. 
The  key  was  to  define  "new  Joet  solutions"  which,  still 
being  asymptotically  ingoing  (or  outgoing)  waves,  tend 
to  constant  (.Tost  functions)  near  the  mrigin.  It  was 
shown  from  the  perturbation  expansion  in  coordinate 
^ce  of  these  "new  Jost  sedutions"  that  construction 
at  the  Jost  functions  can  be  made  by  connecting  the 
radial  coordinate  r  and  the  order  of  the  perturbation 
e:q>ansion  p.  More  precisely,  if  introduction  is  made  of 
an  r(p)  dependence,  the  Jost  function  is  the  limit  of  con¬ 
vergent  sequences  provided  r(p)  goes  to  zero  less  1 
rapidly  than  a  given  limiting  dependence  r^Jp),  In  this 
paper,  working  in  coordinate  q>ace,  the  same  method 
is  extended  for  two  other  famllitles  of  singular  poten¬ 
tials:  (1)  consideration  is  given  to  the  case  in  which  the 
most  singular  nart  of  the  potentials  behaves  like 
G2(log  r'M^r’  ",  (n.>  1,  6  arbitrary)  near  the  origin; 
(2)  study  is  made  of  exponentially  singular  repulsive 
potentials  of  finite  range.  It  is  found  that  the  most 
singular  is  sqpposed  to  be  the  potential,  the  higher 
becomes  the  available  limit  .:g  dependence.  (Contrac¬ 
tor's  abstract) 
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3005 

United  Aircraft  Corp.  Research  Latw. ,  East  Rartfor J, 
Conn. 

VARIATKHiAL  APPROACH  TO  PERTURBATICM 
THEORY.  I.  APPUCATTON  TO  THE  CALCOLATHXf 
OF  ATOMIC  PtXJUUZABIUTIES,  tiy  H.  J.  KdUcer 
and  H.  H.  Michels.  [1965]  [9)p,  inch  dlagrs.  tables, 
refs.  (AFOSR-66-006S)  (AF  46(638)1133)  AO  633236 

Unclassified 

A^ p^llrt^  l^our.  Chem.  Phys.,  t,;  43:  1027- 

A  variational  approach  to  perturbation  theory  in  derived 
which  establlsheo  the  relationship  between  variational 
and  conventional  approaches  that  utilize  eapansions  in 
terms  of  atomic  or  molecular  eigenfunctions.  This  ap¬ 
proach  is  based  upon  the  observation  that  the  variational 
approach  to  perturbation  theory  is  formally  equivalent 
to  a  variational  method  lor  constructing  a  eqpecial  set  of 
excited-state  wavefuoctlons.  A  mathematical  demon¬ 
stration  of  this  equivalence  has  been  formulated.  With 
me  use  of  this  new  ;qipraach  to  perturbation  theory, 
both  the  static  and  dynamic  polarizabilities  of  the  two- 
electron  helium  isoelectronic  series,  H',  He,  and  Ll'^ 
and  a  four-electron  system  represented  by  the  beryl¬ 
lium  atom  have  been  calculated.  Multiconfiguration 
open-shell  wavefunctions  were  employed.  These  flexible 
wavefunctii,-"  i  permit  a  quantitative  analysis  cf  the  near, 
degenerate  s-p  orbital  mixing  in  the  ground  state  of  the 
beryllium  atom.  The  inclusion  of  this  orbital  degen«r?.cy 
effect  results  in  a  substantial  reduction  in  the  calculated 
polarizability.  (Contractor's  abstract) 


3006 

United  Aircraft  Corp.  Research  Labs. ,  East  Hartford, 
Conn. 

NON- EQUILIBRIUM  lONIZA'HON  USING  ELECTRO¬ 
STATIC  PROBING  TECHNIQUES,  by  R.  H.  Bullis. 

Final  rept.  Mar.  1,  1963-Feb.  28,  1965,  Apr.  26,  1965. 
[37lp.  incl.  dlagrs.  refs.  (Rept.  no.  0-920072-6) 
(AF06R  65-1241)  (AF  49(638)1221  AD  621276 

Unclassified 

Research  was  conducted  to  determine  the  electron  en¬ 
ergy  distribution  in  the  cesium  plasma  in  an  arc- mode 
thermionic  converter  and  to  determine  the  changes  in 
this  distribution  produced  by  the  presence  of  a  highly 
inert  gas  background  pressure.  Electrostatic  probes 
were  used  to  measure  various  plasma  properties,  such 
as  electron  energy  distribution,  electron  number  den¬ 
sity,  and  plasma  potential.  Calculations  were  made  of 
the  plasma  production  and  loss  rates.  A  bibliography 
of  the  publications  resulting  from  this  work  and  re¬ 
prints  of  the  most  recent  papers  covering  portions  of 
the  rosearch  are  included.  (Contractor's  abstract 
modified) 


3007 

United  Aircraft  Coip. 
Coon. 


Research  labs. ,  East  Hartford, 


EFFECTS  OP  INERT  GAS  OVERPRESSURE  ON  ARC 
CHARACTERISTICS,  by  R.  H.  BuUts,  W.  J.  Wlcgand, 
andO.  W.  Bell.  [1965]  (t\p.  incl.  dii^s.  refs. 

(AFOSR  65-2500)  (Also  hmod  with  its  AFOSR  65-1241; 

AD  631276)  (AF  4A(BS8)TS3ir'AS  68034 

Presented  at  Twenty  Fifth  Annual  Conf.  of  Physical 
Electronics,  Mass.  Inst,  of  Tech. ,  Mar.  24-26,  1965. 

To  determine  the  effect  of  the  presence  of  an  inert  gas 
on  the  properties  of  the  nonequilibrium  cesium  plasma 
which  exists  in  the  interelectrode  qiace  of  an  arc-mode 
thermionic  converter,  detailed  electrostatic  probe 
measurements  have  been  made  of  electron  temperature, 
electron  number  density,  and  the  plasma  potential  over 
a  wide  range  of  inert  gas  pressures.  By  employing 
electrostatic  probe  techniques  to  measure  the  prqperties 
of  the  nonequUibrium  cesium  plasma,  direct  assessment 
has  been  made  of  the  effects  of  an  overpressure  of  inert 
gas  on  the  plasma  properties  without  having  to  Ltclude 
extraneous  effects  such  as  changes  in  the  work  functions 
of  the  emitter  and  collector  produced  by  the  interaction 
<d  the  inert  gas  with  these  surfaces.  In  addition,  spectro¬ 
scopic  measurements  have  been  made  to  determine  the 
behavior  of  the  atomic  and  molecular  excited  state  papu¬ 
lations  with  changes  in  inert  gas  pressure,  converter 
output  and  maximum  electron  density  in  the  neutraliza¬ 
tion  plasma.  The  range  cf  inert  gas  pressure  over  which 
v<dume  ionization  processes  can  be  sustained  in  the  non¬ 
equilibrium  neutralization  plasma  in  the  converted  with 
argon  used  as  the  inert  gas  has  been  determined  from 
these  measurements. 


3008 

United  Aircraft  Coip. 
Conn. 


Research  Labs. ,  East  Hartford, 


CHARACTERIS’nCS  OF  THE  NEUTRAUZATKBf  PLAS¬ 
MA  IN  THE  ARC-MODE  THERMIONIC  CfXiVERTER, 
by  R.  H.  Bullis  and  W.  J.  Wlegand.  [1965]  12R.  incl. 
diagrs.  (Bound  with  its  AFOSR  65-1241;  AD  621276) 

(AF  48(63S]r22f;  Unclassified 

Further  detailed  measurements  of  the  properties  of  the 
nmiequilibrium  plasma  existing  in  the  interelectrode 
space  of  arc-mode  converters  have  been  made  with  co¬ 
axial  electrostatic  Langmuir  probes.  Previous  probe 
measurements  have  detected  the  existence  of  a  small 
retarding  sheath  in  the  immediate  vicinity  of  the  emitter 
as  well  as  a  variation  in  the  plasma  potential  which  is 
accelerating  for  electrons  and  which  extends  over 
distances  from  the  emitter  surface  corresponding  to  20 
to  30%  cf  the  interelectrode  spacing.  Detailed  studies 
have  been  made  to  determine  the  behavior  of  the  potential 
distribution  for  variations  in  emitter  temperature, 
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cesium  pressure,  converter  spacing,  and  output.  From 
these  studies  the  position  of  the  minimum  point  in  the 
potential  well,  which  is  accelerating  for  electrons,  has 
been  found  to  be  strongly  affected  by  changes  in  emitter 
temperature  and  cesium  pressure.  The  over-all  po¬ 
tential  drop  in  the  electron  accelerating  region  near  the 
emitter  i^ipears  to  be  independent  of  the  energy  required 
to  excite  a  cesium  atom  from  the  ground  state  to  the 
6Pi/2,  6P3/2  first  excited  states.  The  average  fields 
found  to  exist  in  this  region  range  from  300  to  1500  v/m. 
The  small  retarding  sheath  near  the  emitter  surface  has 
been  found  to  be  strongly  influenced  by  the  production 
rate  of  ims  at  the  emitter  surface,  A  strong  correla- 
tiim  has  been  observed  between  several  of  the  parameters 
of  the  plasma  and  the  output  characteristics  of  the  arc¬ 
mode  converter,.  The  observed  variations  in  electron 
number  density  .ind  electron  energy  distribution  with 
position  in  the  interelectrode  space  determined  from 
probe  measurements  correlate  well  with  spectroscopical¬ 
ly  determined  electron  densities  and  electron  tempera¬ 
tures,  (Contractor's  abstract) 


3009 

United  Aircraft  Corp.  Research  Labs. ,  East  Hartford, 
Conn. 

STUDIES  OF  NON- EQUILIBRIUM  IONIZATION 
(Abstract),  by  R.  H.  Bullls  and  W,  J,  Wiegand  [1965] 
[2]p.  (Bound  with  AFOSR  65-1266;  AD  622527) 

(AF  49(558)12217  Unclassified 

Presented  at  Eighth  AFOSR  Contractors'  meeting  on 
Ion  and  Plasma  Propulsion  Research,  Los  Angeles, 

Cam,,  Apr.  29-30,  1965. 

Investigations  of  the  effects  of  cathode-anode  spacing 
and  of  khe  presence  of  a  relatively  high  inert  gas  back¬ 
ground  pressure  on  the  properties  of  the  non- equilibrium 
cesium  plasma  generate  in  the  arc-mode. thermionic 
plasma  diode  have  been  made  using  coaxial  electrostaiic 
probe  and  spectroscopic  techniques.  From  detailed  co¬ 
axial  electrostatic  probe  stuoies  of  the  nonequilibrium 
cesium  arc,  it  has  been  established  that  an  accelerating 
region  for  electrons  exlat.^  in  the  plasma  Immediately 
adjacent  to  the  cathode  surface.  Correlations  of  poten¬ 
tial  drop  and  position  of  the  minimum  point  of  the  poten¬ 
tial  well,  which  extends  from  the  cathode  surface  several 
thousand  Debye  lengtJis  into  the  plasma,  have  been  made 
with  variations  in  emitter  temperature,  cesium  pressure, 
and  cathode-anode  spacing.  Studies  have  been  conducted 
to  determine  the  effects  of  the  presence  of  an  inert  gas 
background  pressure  on  the  properties  of  the  non- 
equilibrium  arc.  Spectroscopic  observations  of  the  arc 
cteracteristics  indicated  that  the  population  of  cesium 
molecules  in  excited  states  was  drastically  reouced  with 
increasing  argon  background  pressure.  These  results 
will  be  correlated  with  electron  number  densities  deter¬ 
mined  by  probe  techniques  and  tl  e  mechanisms  postulated 
for  the  production  of  the  enhancement  in  the  degree  of 
iemiza^ion  observed  in  the  non-  equilibrium  arc. 


3010 

United  Aircra't  Corp.  Research  Labs. ,  East  Hartford, 
Conn. 

AN  ASYMPTOTIC  SOLUTION  FOR  OPTIMUM  POWER- 
LIMITED  ORBIT  TRANSFER,  by  T.  N.  Edelbaum, 

Oct.  1965,  10  p.  (AFOSR  65-2002)  (AF  49(638)1239) 

AD  623170  Unclassified 

A  complete  first-order  asymptotic  solution  was  ob¬ 
tained  for  optimum  power-limited  transfer  between 
coplanar  eUq)t:r  orbits  of  arbitrary  size,  eccentricity, 
and  orientation.  The  solution  was  obtained  by  the 
averaging  metliod  of  Bogoliuhov  and  Mitropolsky  and 
corresponds  to  what  is  called  'the  improved  first  ap¬ 
proximation’  mclud<ng  both  secular  and  short-period 
terms.  The  problem  for  which  the  solution  is  presented 
corresponds  to  miminum-fuel  transfei  in  fixed  time  of 
a  low  thrust  rocket  eperatmg  at  constant  power  and 
variable  thrust.  The  average  acceleration  of  the  rocket 
is  assumed  small  in  relation  to  the  acceleration  of 
gravity.  Analytic  expressions  were  derived  for  the 
orbit  elements,  the  payoff,  and  the  optimum  control. 


3011 

United  Aircraft  Corp.  Research  Labs. ,  East  Hartford, 
Conn. 

OPTIMUM  POWER- LIMITED  ORBIT  TR-WSFER  IN 
STRONG  GRAVITY  FlEl.DS,  by  T.  N.  Edeloaum. 

[1965]  t5]p.  incl.  diagrs.  refs.  (AFOSR  65-2328) 

(AF  49(638)1239)  AD  629302  Unclassified 

Presented  at  AIAA/ION  Astrodynamics  Guidance  a.id 
Control  Conf. ,  Aug.  24-26,  1964,  Los  Angeles,  CtHli. 

Also  published  bi  AlAA  Jour. ,  v,  3;  921-925,  May 

'965. - 

Analytic  solutions  are  obtained  for  optimum  transfer 
between  arbitrary  coplanar  or  coaxial  ell4)ses  in  strong 
central  gravitational  fields  Fuel  consumption  is 
minimized  for  fixed  transfer  times  with  powerlimlted 
propulsion.  The  first-order  sccuf;*r  solution  obtained 
is  i-alld  only  if  many  revolutions  are  made  about  the 
primary  body  during  the  transfer.  T.he  necessary  con¬ 
ditions  of  Euler,  Weierstrass,  and  Jacobi  are  satisfied 
so  that  the  solutions  actually  furnish  a  local  minimum.. 
Multiple  solutions  are  obtained  for  large  changes  in  in¬ 
clination  or  argument  of  perigee.  The  analysis  shows 
which  of  these  solutions  furnishes  an  absolute  minimum.. 
It  is  found  that  all  extremals  violate  the  Jacobi  condi¬ 
tion  and  cease  to  be  minimizing  solutions  if  they  are 
followed  far  enough,  (Contractor's  abstract) 
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3012 

[United  Electrodynamics,  Inc. ,  Alexandria,  Va,] 

DATA  PROCESSING  TECHNIQUES  FOR  THE  DETEC¬ 
TION  AND  INTERPRETATION  OF  TELESEISMIC  SIG- 
NA1£,  by  C.  H.  Archambeau,  .1.  C.  Bradford  and 
others.  [1965]  [6]p.  incl.  diacirs.  table.  (Sponsored 
jointly  by  Advanced  Research  Projects  Agency;  Air 
Force  Office  of  Scientific  Research  under  AF  49(838)- 
1117,  and  Air  Force  Technical  Applications  Center) 

Unclassified 

Published  in  Proc.  IEEE,  v.  53:  1860-1865,  Dec.  1965. 

This  paper  is  a  collection  of  six  papern  describing  re¬ 
cent  de'  elopmer.is  in  automated  detection  and  identifica¬ 
tion  of  teieseismic  earthquakes  and  explosions  m  a 
seismic  nol  le  background.  The  first  paper  evaluates 
the  assumption  that  the  outputs  of  seismometer  arrays 
can  be  added  since  the  signals  will  reinforce  while  the 
noise  is  cancelled.  The  second  paper  describes  a 
method  utilizing  orthogonal  expansions  o'  the  Kautz 
type  in  an  effort  to  determine  spectral  and  temporal 
(Ufforences  between  both  types  of  signals  and  nolst. 

The  third  pacer  describes  a  thermal  equilibrium  anal¬ 
ogy  to  estimate  the  noise  energies  in  each  mode  to  ac¬ 
count  for  the  observed  depth  and  frequency  behavior. 

The  use  of  multiple  and  partial  coherence  functions  tor 
resolving  noise  backgrounds  into  their  propagation  com¬ 
ponents  is  described  in  the  fourth  paper.  Coropres- 
sional,  shear,  and  -surface  wave  components  of  signals 
can  be  separated  from  seismic  noise  backgrounds  by 
recognizing  their  differing  polarization  properties,  as 
shown  in  the  fifth  paper.  The  source  mechanisms  can 
theoretically  be  identified  from  their  radiation  patterns 
provided  instrument  and  travel  path  distortions  are 
removed.  A  firuil  paper  describes  this  theory  and  how 
these  various  methods  of  detecting  and  iiKilating  the 
signals  can  be  integrated  into  an  automated  signal  analy¬ 
sis  system.  (Contractor's  abstract,  modified) 


3013 

United  States  Industrial  Chemlc.-'.ls  Co.,  Cincinnati,  Ohio. 

PROTONATION  OF  ORGANOCYANOCOBALTAl  E(in) 
COMPLEXES:  A  NEW  CYNTHESIS  OF  NITRILES,  by 
J.  Kwiatel.  and  J.  K.  Seyler.  [1965]  [5]p.  incl.  refs. 
(AFOSR  65  -  2362)  (AF  49(638)1214)  AD  629112 

Unclassllied 

Also  published  in  Jour.,  Organometal.  Chem.,  v.  3:' 


The  protonation  reactions  of  certain  organocyanoco- 
baltaie  (HI)  complexes  were  studied.  Complexes  con¬ 
taining  01  game  groups  (R),  where  R  =  -C-C=C  or 
-C-C=0,  are  cleaved  to  yield  RH.  Those  containing 
organic  groups  (R'),  where  R’  =  alkyl,  benzyl  or  phenyl 
groups,  undergo  rearrangement  to  yield  new  complexes 
which  release  R'CN  on  further  treatment  with  bas". 
Mechamsms  for  these  reactions  are  proposed  and  dis¬ 
cussed. 


3014 

United  States  Industrial  Chemicals  Co.,  Cincinnati,  Ohio. 

PREPARATION  OF  ORGANOCYANOCOBALTATE(III) 
COMPLEXES,  by  J.  Kwiatek  and  J,  K.  Seyler.  [1965] 
[12]p.  incl.  diagrs.  tables,  refs.  (AFOSR  65-2363) 

(AF  49(638)1214)  AD  629122  Unclassified 

Also  published  in  Jour.  Organometal.  Chem. ,  v.  3; 

1665.  ' 

Two  methods  were  found  for  the  preparation  of  organo- 
cyanorobaltaie  (IT)  complexes.  The  first  involves  ad¬ 
dition  of  fCo(CN)5H]^*  to  activated  olefins.  The  second 
Involves  reaction  of  [Co(CN)5]^*  with  organic  halides. 
Studies  show  the  mode  of  attachment  of  the  organic 
groupings  and  indicate  the  role  of  certain  of  these  com¬ 
plexes  in  hydrogenations  and  hydrogenolyses  catalyzed 
by  pentacyanocobaltate  (II)  anion,  Ailyllc  conversions 
of  the  type  s-n  and  ir-o  were  de.nonstrated.  A  mech¬ 
anism  (or  the  cleavage  of  orga  iic  halides  is  discussed. 


3015 

Uppsala  U.  Inst,  of  Physics  (Sweden) 

HIGH  PRECISION  NUCLEAR  PROPERTIES  STUWES, 
by  K.  Siegbahn.  Jan.  1,  1965  [6]p.  (AF  EOAR  62-123) 

Unclassified 

Precision  6-ray  spectrometers  have  been  employed  in 
studies  of  nuclear  transition  energies  and  inteiisilies. 
Angular  correlations  between  (y,  y),  (>,  e)  and  (e,  e) 
have  been  measured,  as  well  as  dfferential  angular 
correlations  in  some  cases. 


301C 

Uppsala  U.  [Inst,  of  Physics]  (Sweden). 

LOW  FIELD  GALVANOMAGNETIC  EFFECTS  ON  Bi-Sb 
ALLOYS  AT  4.2°  K,  by  B.  ROnnlund,  L.  Ericsson  and 
O.  Beckman.  [1965]  [8]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-1175)  (AF  EOAR-63-53)  AD  321615 

Unclassified 

^so^g^llshed  in  Arklv  Fyslk,  v.  29:  237-244,  Jan. 

Galvanomagnetic  measureroente  at  4°  K  are  reported  on 
bismuth-antimony  alloys  containing  5  and  12  at-% 
antimony.  The  mobility  tensor  indicates  electron  el¬ 
lipsoids  of  the  same  shape  as  in  bismuth.  A  pronounced 
change  ir  the  parameters  of  the  hole  ellipsoids  of  revole- 
tion  might  be  caused  I  y  the  influence  of  an  extra,  high 
mobility  valence  band. 
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3017  3019 


Uppsala  U.  [Inst,  of  Physics]  (Sweden). 

STUDY  ON  THE  RELAXATION  OF  DISLOCATIONS  IN  F 
F.  C.  C.  METALS,  by  M.  Mongy.  [1965]  [4]p.  (AFOSR- 
65-1176)  (AF  EOAR-63-53)  AD  622393  Unclassified 

Also  published  in  Acta  Univ.  Uosalien. .  v.  54;  3-6. 

1865.1^  ■  - 

The  effect  of  orientation  of  single  crystals  on  the  shape 
and  position  of  the  internal  friction  peak  was  investi¬ 
gated.  Single  crystals  of  4  face  centered  cubic  metals, 
aluminum,  copper,  silver,  and  gold  were  measured  in 
the  [100],  [110],  and  [111]  directions.  Minimum  values 
were  obtained  in  the  [111]  direction  for  aluminum, 
copper,  and  gold,  and  in  the  [100]  direction  for  silver. 

A  high  degree  of  anisotropy  in  the  values  of  the  activa¬ 
tion  energy  and  the  relaxation  frequency  was  observed 
in  all  the  metals.  The  values  of  the  activation  energy 
and  relaxation  frequency  in  polycrystalline  samples 
represent  a  mean  value  of  those  measured  in  the  3 
principal  directions  of  the  single  crystals. 


3018 

Uppsala  U.  [Inst,  of  Physics]  (Sweden). 

INVESTIGATION  OF  THE  BOROONI  PEAK  IN  GOLD 
AND  OTHER  F.  C.  C.  METAl^,  by  M.  Mongy.  [1965] 
[10]p.  incl.  diagrs.  tables.  (AFOSR-65-1385)  (AF  EOAR- 
65-53)  AD  621313  Unclassified 

Also  published  in  Arklv  Fyslk,  v.  29;  343-352,  Mar. 

TSBFT 

The  Bordonl  peak  has  been  Investigated  in  the  3  princi¬ 
pal  directions  [111],  [100]  and  [110]  of  a  single  crystal 
of  gold  at  the  frequencies  5,  10,  20  and  45  mc/s.  The 
results  confirm  the  previous  measurements  on  single 
crystals  of  aluminum,  copper  and  silver.  The  activa¬ 
tion  energy  and  the  relaxation  frequency  differ  much 
from  one  orientation  to  the  other  and  the  minimum 
values  are  obtained  when  the  ultrasonic  waves  are  ap¬ 
plied  in  the  [111]  direction  The  comparison  of  the 
Bordonl  peak  with  Zener's  single  relaxation  theory 
shows  that  the  peak  in  the  [111]  direction  is  due  to  a 
single  relaxation  process  while  a  spectrum  of  relaxa¬ 
tions  is  responsible  for  the  peak  in  the  other  2  direc¬ 
tions.  The  activation  energy  and  the  relaxation  fre¬ 
quency  obtained  in  the  [111]  direction  are  found  to  be 
very  near  to  those  characterizing  the  single  relaxation 
peak  in  copper  and  silver.  The  values  of  (CfH/fQbdp) 
calculated  using  these  activation  energies  and  relaxa¬ 
tion  frequencies,  show  that  the  ratio  is  invariant  in  the 
3  metals.  This  is  in  agreement  with  Seeger's  model 
and  shows  that  the  theory  can  only  be  applied  when  the 
peak  is  due  to  a  single  relaxation  process.  (Contractor’s 
abstract) 


Uppsala  U.  Dept,  of  Physics,  (Sweden). 

STUDY  OF  THE  BORDONI  PEAK  IN  A  SILVER  SINGLE 
CRYSTAL,  by  M.  Mongy,  K.  Salama  and  O  Beckman. 
[1965]  [8]p.  incl.  diagrs.  tables.  (AFOSR- 65- 1894) 

(AF  EOAR-63-53)  AD  626094  Unclassified 

Also  published  in  Nuovo  Cimento.  Series,  X,  v..  36; 
10-17,  Mar.  1965. 

The  Bordoni  peak  was  investigated  in  the  [100],  [111] 
and  [110]  orientations  of  a  silver  single  crystal.  The 
measurements  were  made  at  frequencies  10,  20  and 
50  mHz  in  the  temperature  range  80°  to  300°K.  The 
activation  energies  and  the  relaxation  frequencies  are 
found  to  be  different  from  one  orientation  to  the  other; 
the  mimmum  values  are  obtained  when  the  ultrasonic 
waves  are  applieo  parallel  to  the  [100]  direction.  The 
comparison  of  the  peak  with  Zener's  single  relaxation 
theory  shows  that  the  peak  in  the  [100]  direction  is  due 
to  a  single  relaxation  process.  In  the  other  2  direc¬ 
tions,  the  results  favor  a  spectrum  of  different  relaxa¬ 
tion  frequencies  with  a  constant  activation  energy.  The 
values  of  the  activation  energy  and  the  relaxation  fre¬ 
quency  characterizing  the  single  relaxation  process 
are  compared  with  those  previously  obtained  in  copper. 
The  results  of  both  metals  are  discussed  in  view  of 
Seeger's  theory.;  (Contractor's  abstract) 


3020 

Uppsala  U.  [Inst,  of  Physics]  (Sweden). 

DOPING  PROPERTIES  OF  SbjTes  INDICATING  A  TWO 
VALENCE  BAND  MODEL,  by  B.  ROnnlund,  0.  Beckman, 
and  H.  Levy.  [1965]  [6]p.  incl.  diagrs.  (AF  EOAR-63- 
53)  Unclassified 

Published  in  Jour.  Phys.  and  Chem.  Solids,  v.  26: 
1281-1286,  Aug.  1965. 

Seebeck  coefiicient  and  electrical  conductivity  has  fyeen 
measured  on  Sb2Te3  doped  with  Pb,  I,  CuBr2,  Sn,  etc. 
The  material  is  always  strcngly  p-type  with  S  =  80  pV/*K 

and  o  varying  between  2*105  and  5'105(am)''..  The 
S  vs  o  curve  indicates  2  valence  bands  with  parameters 
)iQ(m*/n3®^  =  0-0057  m^/Vs  and  0-034  m^/Vs  separated 
by  0-23  eV.  The  doping  behavior  is  discussed  in  terms 
of  the  crystal  bonding.  (Contractor's  abstract) 


3021 

Uppsala  U.  Inst,  of  Physiology  (Sweden). 

RESEARCH  ON  THE  GENESIl  OF  ACTION  POTENTIAL 
IN  EXCITABLE  TISSUES,  by  T.  Teorell.  Final  rept. 
May  20,  1965,  [3I]p,  incl.  ^agrs.  tables,  refs. 
(AFOSR-65-1487)  (AF  EOAR-64-33)  AD  623212 

Unclassified 
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Research  is  reported  on  the  genesis  of  action  potentials 
in  excitable  tissues.  The  work  is  divided  into  6  sections 
which  discuss  the  following  topics;  (1)  Some  new  results 
concerning  stable  and  unstable  concentration  profiles  in 
fixed  charge  membranes;  (2)  Pressure  -  volume  rela¬ 
tions  in  living  cells  in  the  electrohydraulic  presso¬ 
receptor  analog;  (3)  Ion  fluxes  in  electro-convection 
systems;  (4)  Analysis  of  tiu:  components  of  action  poten¬ 
tials  in  terms  of  nonlinear  mechanics,  (5)  The  fixed 
membrane  theory  in  flocculation  phenomena,  and  (6) 

The  mechanism  of  selectivity  of  the  dextran  gels. 


3022 

Utah  State  U.  Dept,  of  Chemistry,  Logan. 

PYROLYSIS  STUDIES.  Xm.  KINETICS  OF  THE  VAPOR 
PHASE  PYROLYSIS  OF  ARYLETHYL  METHYL  CAR¬ 
BONATES.  A  LINEAR  FREE-ENERGY  RELATIONSHIP 
FOR  ORTHO  SUBSTITUENTS,  by  G,  G.  Smith  and  B.  L. 
Yates.  [196S]  [S]p.  incl.  diagrs.  tables,  refs,  (APOSR- 
65-0678)  (AF  AFOSR-62-268)  AD  616470 

Unclassified 

Also  published  in  Jour.  Org,  Chem. ,  v.  30:  434-438, 
Feb.  1965. 

The  absolute  reaction  rate  constants  in  the  pyrolysis  of 
a  series  of  ortho-,  meta-,  and  para- substituted  1 -aryl- 
ethyl  methyl  carbonates  and  some  ortho- substituted 
1-arylethyl  acetates  have  been  aetermlned.  The  mech¬ 
anism  of  the  pyrolysis  of  the  carbonates  is  discussed. 
Even  in  the  pyrolysis  of  the  ortho- substituted  esters, 
proxii  iity  effects  are  at  a  minimum  for  it  is  found  that 
a  linear  free-energy  relationship  is  obeyed  between  the 
pyrolysis  of  the  ortho- substituted  acetates  and  car¬ 
bonates.  Important  differences  are  found  between  this 
relationship  and  the  linear  free-energy  relationship 
obeyed  by  the  meta-  and  para- substituted  isomers. 
(Contractor’s  abstract) 


3023 

Utah  State  U.  Dept,  of  Chemistry,  Logan. 

PYROLYSIS  STUDIES.  XIV.  THE  PYROLYSIS  OF 
t- BUTYL  BENZOATES,  by  G.  G.  Smith  and  B.  L. 

Yates.  [1965]  [3]p.  incl.  tables.  (AFOSR-65-0879) 

(AF  AFOSR-62-268)  AD  617231  Unclassified 

Also  published  in  Canad.  Jour.  Chem.,  v,  43:  702-704, 
1665.  - 

It  was  thought  that  a  study  of  the  thermal  elimination 
of  benzoic  acids  from  t-butyl  benzoate  esters  would 
be  suitable  for  the  determination  of  upvalues.  Four 
consecutive  runs  were  made  for  4  different  esters,  the 
reactor  having  a  completely  deactivated  surface  before 
the  measuring  of  each  ester.  From  the  results  obtained. 
It  is  clear  that  the  thermal  decomposition  of  t-butyl 
benzoates  is  not  a  simple  intramolecular  homogeneous 
reaction  but  rather  the  reactir  1  is  subject  to  occurring 
also  on  the  walls  which  activate  the  reactor  and  cause 
an  increasing  amount  of  heterogeneous  reaction,  it  is 
apparent  that  pyrolysis  of  t-butyl  benzoate  is  not  suit¬ 
able  for  studying  linear  free  energy  relationships. 


3024 

Utah  State  U.  Dept,  of  Chemistry,  Logan. 

PYROLYSIS  STUDIES.  XV.  THERMAL  RETROGRADE 
ALDOL  CONDENSATION  OF  8-HYDROXY  KETONES, 
by  G.  G.  Smith  and  B.  L.  Yates.  [1965]  [Ijp.  incl. 
diagrs.  table.  (AFOSR- 65- 1647)  (AF  AFOSR-62-268) 
AD  624374  UnclassUied 

Also  published  in  Jour.  Org.  Chem. ,  v.  30:  2067,  1965. 

The  vapor  phase  kinetics  are  investigated  of  a  retro¬ 
grade  aldol  condensation  of  4-hydroxyl-4-methyl- 
2-pentanone  which  thermally  decomposes  to  acetone. 
Based  on  the  kinetics  obtained  and  the  products  formed, 
it  is  proposed  that  8-hydroxy  ketones  thermally  de¬ 
compose  in  the  vapor  state  through  a  6-membered 
cyclic  transition  state  mechanism  similar  to  those 
formerly  proposed  for  the  pyrolysis  of  esters, 
8-hydroxyl  olefins,  and  8,  y-unsabirated  acids.  The 
investigation  indicates  that  although  the  acidity  of  the 
hydrogen,  which  is  thought  to  be  Involved  in  the  transi¬ 
tion  state,  is  not  particularly  important,  the  greater 
basicity  of  the  C  =  O  bond  in  the  8'hydroxy  ketones 
over  that  of  C  =  C  bond  is  significant. 


3025 

Utah  State  U.  Dept,  of  Chemistry,  Logan. 

PYROLYSIS  STUDIES,  PART  XVL  A  MECHANISTIC 
STUDY  OF  THE  PYROLYSIS  OF  8-HYDROXY-OLEnNS, 
by  G.  G.  Smith  and  B.  L.  Yates.  [1965]  [4]p.  incl. 
tables,  refs.  (AFOSR-66-0567)  (AF  AFOSR-62-268) 

AD  632591  Unclassified 

Also  published  in  Jour.  Chem.  Soc, .  v.  1331;  7242- 
7246,  Dec,  1965. 

The  pyrolysis  of  8-hydroxy -olefins  to  olefins  and  car¬ 
bonyl  compounds  has  been  shown  to  be  a  first-order 
homogeneous  unimolecular  reaction.  Alkyl  groups  at 
the  1-position  of  but-3-en-l-ol  have  much  less  effect 
on  the  rate  of  pyrolysis  than  when  they  are  In  a  struc¬ 
turally  similar  position  of  ethyl  formate.  This  implies 
that  there  is  less  heterolytic  splitting  of  the  C-CHOH 
bond  in  8-hydroxy-olefins  in  the  transition  state  than 
C-0  splitting  In  ester  pyrolysis.  A  3-phenyl  sub¬ 
stituent  in  but-3-en-l-o4  increases  the  rate  of  pyrolysis 
more  than  similar  substitution  in  ethyl  formate.  Ap¬ 
parently  there  is  greater  use  of  the  ir-electrons  in  the 
transition-state  pyrolysis  of  8-hydroxyolefins  than  in 
ester  pyrolysis.  Tertiary  alcohols  decompose  more 
radily  than  secondary  and  primary  alcohols,  A  com¬ 
parison  of  the  entropies  of  activation  indicates  that 
tertiary  alcohols  are  in  a  more  favorable  conformation 
for  thermal  decomposition  than  the  primary  alcohols. 
(Contractor's  abstract) 


3026 

Utah  U.  Dept,  of  Chemical  Engineering,  Salt  Lake  City. 

IGNITION  AND  COMBUSTION  OF  SOUD  PROPEL¬ 
LANTS,  by  J.,  Cheng,  L.  S.  Bouck  and  others.  Oct.  1, 


I 
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1964-Sept.  30,  1965.  83p.  incl.  Ulus,  diagrs.  tables, 
refs.  (AFOSR-66-1672)  (AF  AFOSR  65-40)  AD  837496 

Unclassified 

This  report  discusses  the  progress  and  accomplish¬ 
ments  of  several  projects  ^ring  the  grant  period. 
TheoreUcal  analyses  have  been  made  of  the  ignition 
process  employing  a  model  which  considers  surface 
regression  and  a  simplified  2-dimensional  model, 
which  treats  the  nonhomogeneous  nature  of  the  com¬ 
posite  propeUant.  Eiqierimental  studies  of  Ignition 
were  made  by  use  of  a  shock  tube  and  of  electricaUy 
heated  wires.  A  technique  was  perfected  for  the  study 
of  the  thermal  effects  of  propellant  constituent  reac- 
Uons  in  the  time  scale  of  interest  in  ignition.  A  rare¬ 
faction  tube  vas  employed  to  extinguish  samples  of 
burning  propellants,  and  extinguishment  requirements 
of  several  propellants  were  determined. 


3027 

Utah  U.  Dept,  of  Chemistry,  Salt  Lake  City. 

INTRAMOLECULAR  HYDROGEN  BONDING  IN  cis-CY- 
CLOPROPANEPOLYCARBOXYUC  ACIDS,  by  J.  L. 

Haslam,  E.  M.  Eyring  and  others.  [1965]  [6]p.  incl. 
diagra.  tables,  refs.  (AFOSR- 65-0720)  (AFAF06R- 
64-476)  AD  615670  Unclassified 

Presented  at  146th  National  Meeting  of  the  American 
Chemical  Society,  Denver,  Colo. ,  Jan.  22,  1964. 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v..  87:< 

r-6,  Janr5719'65. 

Acid  dissociation  constants  and  specific  rates  of  re¬ 
action  between  a  base  and  an  Intramolecularly  hydro¬ 
gen-bonded  proton  in  monoanions  of  dicarbpxyllc  acids  have 
have  been  determined  at  10  and  25°  in  0,1  M  ionic 
strength  aqueous  solution  for  the  following  acids: 
cls-3,3-dimethylcyclopropane-l,2-dlcarboxylic  acid, 
ci8-3,3-diphenylcyclopropane-l,2-dlcarboxylic  acid, 
and  8plro[cyclopropane- 1 ,9'-lluorene]-cl8«  2,3-dlcar- 
boxylic  acid.  The  kineUc  data  otXalned  with  the  tem¬ 
perature-jump  relaxation  method  permit  an  assignment 
of  relative  strengths  of  intramolecular  hydrogen  bonds 
in  agreement  with  <lata.  Rough  values  of 

E^,  ah*,  and  AS*  are  calculated,  and  their  signifi¬ 
cance  is  considered.  Kinetic  data  are  also  reported 
for  N,N-dimeth>l-o-aroinobenzolc  acid  at  25°  and 
ci8-cyclopropane-l,2,3-trlcarboxylic  acid  at  10  and  25°. 


3028 

Utah  U.  Dept,  of  Chemistry,  Salt  Lake  City. 

EQUIUBRIUM  AND  KINETIC  STUDIES  OF  THE  DE¬ 
PROTONATION  OF  THE  MONOANION  OF  SEVERAL 
DICARBOXYUC  ACIDS  IN  WATER  AND  IN  DEUTERIUM 
OXIDE,  by  J.  L.  Haslam,  E.  M.  Eyring,  and  others. 
[1965]  [S]p.  incl.  dlagr.  tables,  refs,  (AFOSR  65-2370) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF-APOSR-64-476,  Natlowl  Institute  of 
Arthritis  and  Metabolic  Diseases,  and  Utah  U.  Research 
Fund)  AO  629798  Unclassified 


Presented  at  149th  National  Meeting  of  the  Amer. 

Chem.  Soc.  Detroit,  Michigan,  April  1985. 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  87: 
i5?7-425I,“Oct."5,  1965. 

The  rate  constant  for  the  rapid  abstraction  by  hydroxide 
ion  of  a  proton  from  the  monoanion  of  3  alkyl- substituted 
succinic  acids  varies  inversely  as  the  ratio  of  the  acid 
dissociation  constants  Kaj/Ka^.  These  data  confirm 
the  generality  of  this  result  found  previously  for  a 
series  of  2,2-disubstituted  malunlc  acids  and  for  three 
cis-3, 3-disubstituted  cyclopropane- 1,2-dicarboxylic 
acids.  Acid  dissociation  constants  and  rate  constants 
for  the  proton  abstraction  were  also  determined  in 
D2O  for  the  3  cyclopropane  acids  as  well  as  for  the 
3  succinic  acids.  These  isotopic  dat'  {  well  as  acid 
dissociation  constants  for  the  monome.iiyl  esters  of 
these  acids  are  consist)  .it  with  the  interpretation  that 
the  breaking  of  an  intramolecular  hydrogen  bond  in  the 
monoanion  is  rate  determining  although  these  data  can¬ 
not  conclusively  establish  the  presence  of  such  an  intra- 
mole  'ular  hydrogen  bond.  (Contractor's  abstract) 


3029 

Utah  U.  [Dept,  of  Chemistry]  Salt  Lake  City., 

LASER  TEMPERATURE-JUMP  STUDIES  OF  FAST 
REACTIONS,  by  E.  M.  Eyring.  Final  technical  rept. 
Oct.  1,  1963-Sept,  30,  1965.  5p.  incl.  refs.  (APOSR- 
65-2941)  (AF  AFOSR-64-476)  AD  628027 

Unclassified 

A  ruby  laser  was  assembled  from  commercial  com¬ 
ponents  for  use  as  a  single-pulse,  source  of  heat  in 
temperature-jump  relaxation  kineUc  studies  of  very 
be  rapid  reactions  in  aqueous  and  nonaqueous  solutions. 
Preliminary  results  were  obtained  with  an  aqueous 
uranyl  ion  mononierdimer  equilibrium  to  which  copper 
nitrate  was  added.  A  neodymium  doped  glass  laser  rod 
radiating  at  1. 06u  was  not  found  satisfactory  for  tl  e 
same  purpose.  A  concurrent  investigation  of  a  fast 
protolytlc  reaction  in  water  and  DgO  by  the  conven¬ 
tional  Jotle  heating  temperature- jump  method  yielded 
solvent  D2O  kinetic  isotope  effect  data  with  ramifica¬ 
tions  for  enzyme  kinetics. 


3030 

Utah  U.  Dept,  of  Metallurgy,  Salt  Lake  City. 

ORIGIN  OF  DETONATION-GENERATED  IONIZATION 
WAVES,  by  M.  A.  Cook  and  D.  A.  Newell.  Sept.  15, 
1965.  34p.  incl.  diagrs.  tables,  refs.  (AFOSR-6S-1918) 
(AF  AFOSR  65-56)  AD  629231  Unclassified 

The  high  electron  density  which  exists  in  the  external 
ionization  wave  that  propagates  away  from  the  free  sur¬ 
face  of  a  detonating  explosive  was  Investigated  by  elec¬ 
trostatic  probes  and  an  impurity-doping  method.  Two 
Impurities,  potassium  nitrate  and  cesium  nitrate,  were 
added  to  RDX  in  different  molar  concentrations.  The 
conduction  in  the  ionization  wave  was  measured  by  the 
electrostatic  probe  technique.  The  increased  maximum 
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conduction  at  the  front  of  the  ionization  wave  and  the 
increased  thickness  of  the  wave  for  doped  RDX  as 
compared  with  conduction  measurements  obtained 
with  pure  KEX  were  discussed  in  terms  of  2  current 
models  for  the  origin  of  the  ionization  wave  -  the 
shock  wave  model  and  the  detonation  generated  plasma 
model. 


3031 

Utah  U.  Dept,  of  Metallurgy,  Salt  Lake  City. 

DETONATION-GENERATED  IONIZATION  WAVES  AT 
REDUCED  PRESSURES,  by  M.  ^  Cook  and  D.  A. 
Newell.  Sept.  26,  1965,  40p.  incl.  Ulus,  diagrs. 
refs.  (AFOSR-65-220g)  (AF  AFOSR  65-56) 

AD  629238  Unclassified 

Investigations  were  conducted  into  the  phenomena  ac¬ 
companying  detonation  of  RDX  charges  in  constraining 
tubes  at  reduced  air  pressure.  Electrostatic  probe, 
and  photomultiplier  techniques  were  used  to  measure 
the  conduction,  luminosity,  and  velocity  of  the  ioniza¬ 
tion  wave  which  was  expelled  from  the  free  surface  of 
the  explosive.  Velocity  data  were  also  obtained  for  the 
detonation  products.  Color  and  Infrared  framing 
camera  photographs  of  the  ionization  wave  phenomena 
were  obtained  at  different  initial  air  pressures.  The 
experimental  results  were  compared  with  results  re¬ 
ported  of  shock  wave  phenomena  in  shock  tubes.  (Con¬ 
tractor's  abstract) 
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Utah  U.  Dept,  of  Metallurgy,  Salt  Lake  City. 

INFLUENCE  OF  ELECTRICAL  FIELDS  ON  SHOCK 
OF  DETONATION  TRANSITION,  by  M.  A.  Cook  and 
T.  Z,  Gwyther.  Sept.  28,  1968,  (12]p.  incl.  Ulus, 
diagrs.  Ubles.  (AFOSR- 65- 2653)  (AF  AFOSR-65-S6). 
AD  629239  Unclassified 

The  prediction  that  one  should  be  able  to  influence  de¬ 
tonations  in  condensed  explosives  as  well  as  gaseous 
ones  by  means  of  axial  electric  fields  is  studied  by 
means  of  the  deflagration  to  detonation  transition 
(DDT)  in  a  modified  card  gap  (or  SPHF  plate)  test  by 
observing  the  influence  of  an  applied  field  on  the  distance 
Sj  into  the  receptor  where  the  DDT  occurs.  This  dis¬ 
tance  S2  for  Composition  B  was  shown  to  be  appreciably 
influenced  by  an  applied  electric  field.  The  magnitude 
of  the  effect  in  2  in.  diameter  cast  Composition  B  (donor 
and  receptor)  and  nearly  a  5  cm  lucite  SPHF  plate  was 
about  0.15mm/lCV/cm,  a  positive  to  negative  potential 
increasing  the  distance  S2  and  a  negative  to  positive 
on''  decreasing  So  (unless  the  DDT  occurs  too  close  to 
an  electrode).  (Contractor's  abstract) 
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Utah  U  (Dept,  of  Physics]  Salt  Lake  City. 

INTERNAL  FRICTION  UNDER  HYDROSTATIC  PRES¬ 
SURE,  by  M.  H.  Miles,  K,  L.  DeVries,  and  P.  Gibbs. 


[1965]  [3]p.  incL  diagrs.  ..s.  [AF  49(638)853] 

Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  36:  852-854,  Mar. 

im: - 

Internal  friction  measurements  of  zone-refined  A1  were 
obtained  up  to  pressures  of  5  kbar.  The  log  of  the  back¬ 
ground  damping  was  found  to  increase  linearly  with 
pressure,  with  slopes  of  about  1.5  x  10*^  kbar*l  and 
47.7  X  10'^  kbar**  for  CSj  and  kerosene  pressure 
media,  respectively.  A  reversible,  intrinsic,  pres¬ 
sure  dependence  of  the  ampUtude-dependent  part  of  the 
decrement  h  was  found  for  A1  of  the  approximate  form 
5(InA)  up  *  M+N  CQ,  where  M  = -4.5x10*®  kbar**, 

N= -4.2x10*®  kbar**,  and  ig  is  the  strain  amplitude. 
Theoretical  expressions  for  the  value  of  the  "misfit 
parameter”  ('  and  its  pressure  derivative  are  derived 
from  the  Granato-LUcke  theory  in  terms  of  M,  N,  and 
elastic  constant  data.  It  is  suggested  that  the  Granato- 
LUcke  theory  does  not  apply  to  zone-refined  A1  at  these 
strain  amplitudes.  (Contractor's  abstract) 
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Utah  U.  Dept,  of  Physiology,  Salt  Lake  City. 

SYMPATHETIC  ACTlVITy  AND  THE  SYSTEMIC  CIR¬ 
CULATION  m  THE  SPINAL  CAT,  by  A.  F.  de  Molina 
and  E.  R.  Perl.  [1965]  [21]p.  incl.  diagrs.  refs. 
(AFOSR- 66- 1459)  (AF  AFOSR  65-748)  AO  641173 

Unclassified 

Also  published  in  Jour.  Physiol,,  v.  181:' 82-102, 

1965. 

A  description  is  given  of  a  series  of  experiments  in 
the  spinsil  cat  whose  purpose  was  to  relate  reflex  and 
background  discharge  of  sympathetic  preganglionic 
neurones  to  the  systemic  circulation.  Reflex  dis¬ 
charges  evoked  by  single  afferent  volleys  in  spinal 
nerves  usually  appeared  in  only  certain  post-ganglionic 
branches  of  the  stellate  and  upper  lumbar  ganglia.  A 
number  of  types  of  stimuli  wtUch  reflexly  excite  pre¬ 
ganglionic  neurones  evoked  transient  increases  in  the 
systemic  arterial  pressure,  anchor  altered  flow  in  the 
femoral,  inferior  mesenteric  and  brachial  arteries. 
Afferent  fibers  associated  with  reflex  variations  in  ar¬ 
terial  flow  conducted  between  10  and  25  m/sec,  the 
same  range  of  velocities  as  those  evoking  preganglionic 
reflexes.  It  was  concluded  that  in  the  splnid  cat;  the 
distribution  of  preganglionic  impulses  is  specific  in 
terms  of  effector  organs  and  demonstrates  independent 
control  of  some  portions  of  the  sympathetic  outflow; 
cycling  of  the  systemic  arterial  pressure  with  its  re- 
latl'>n  to  sympathetic  activity  indicates  some  form  of 
vasomotor  control  at  the  spinal  level. 
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Utah  U.  Dept,  of  Psychology,  Salt  Lake  City. 

PRODUCTIVE  THINKINC  IN  SCIENCE  EDUCATION, 
by  C.  W.  Taylor.  Oct.  1965,  33p.  incl.  refs.  (AFOSR- 
66-0010)  (AF  AFOSR  63-144)  AD  631629  Unclassified 
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The  paper  dtacutaes  approachea  to  the  communication 
ot  acientUic  information,  at  preuniversity  level,  which 
will  stimulate  creative  tbou^  processes.  Distinctions 
are  emphaslaed  between  teaching  for  the  purpose  of  re¬ 
producing  old  knowledge  vs.  producing  new  ideas.  Cre¬ 
ativity  is  only  beginning  to  bMome  measureable.  It  is 
associated  with  such  characteristics  as  the  sensing  of 


problems,  originality,  flexibility  that  is  spontaneous, 
flexibility  that  is  adaptive,  fluency  of  ideas,  fluency  of 
associations,  fluency  of  expressions,  redefining  in  un¬ 
usual  ways,  juggling  many  ideas  simultaneously,  pene¬ 
tration,  visu^zation,  el^ration,  foresight,  and  cer¬ 
tain  kinds  of  evaluation  abilities. 
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Vanderbilt  U.  Dept,  of  Physics,  Nashville,  Tenn. 

MEASUREMENTS  OF  A  PRECURSOR  ELECTRON 
FRONT,  Iqr  J.  P.  Barach  and  J.  A.  Sivinski.  [1965] 
(djp.  incl.  illus.  diagrs.  refs.  (AFOSR-66-12S7) 

(AF  AFOSR-64>287)  AO  641714  Unclassified 

Also  published  in  Phys.  Fluids,  v.  8:  2158-2161,  Dec. 

1965.*^  - 

A  precursor  electron  front  of  a  few  kiloamperes  is  in¬ 
duced  ahead  of  the  shock  flow  in  an  electric  shock  tube. 
Velocity  measurements  show  the  electron  front  has  a 
constant  number  density  of  2  x  10^^  cm'3  and  a  veloc¬ 
ity  proportional  to  gas  conductivity.  This  front  is  a 
field-driven  wave  and  heats  the  gas  so  the  subsequent 
shock  velocity  is  about  doubled.  (Contractor's  abstract, 
modified) 
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Vanderbilt  U.  Dept,  of  Physics,  Nashville,  Tenn. 

FLOW  MODES  IN  ELECTRIC  SHOCK  TUBES,  by 
J.  P.  Barach  and  R.  E.  Vermillion.  [1965]  [9]p. 
incl.  diagrs.  refs.  (AF08R-66-1299)  (AF  AFOSR- 
64-287)  AO  641715  UncUssified 

Also  published  in  Phys.  Fluids,  v.  8:  1976*1984,  Nov. 
1965. 

Three  modes  of  plasma  flow  in  a  low  pressure  electric 
shock  tube  have  been  studied.  A  diffusion  type  flow  oc¬ 
curs  below  10  u  Initial  pressure.  Flow  with  a  separated 
shock  front  ahead  of  the  usual  single  luminous  front  is 
found  to  occur  for  high  initial  pressures,  large  distances 
downstream  or  lower  Mach  numbers.  The  separated 
shock  front  is  found  to  occur  when  it  is  stable  against 
Taylor  interchange  with  the  driver,  brought  on  by  flow 
deceleration.  Calculations  based  on  a  simple  blastwave 
model  give  agreement  with  the  experimental  data.  (Con¬ 
tractor's  abstract,  modified) 
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Vermont  U.  Dept,  of  Physics,  Burlington. 

PARAMETRICALLY  EXCITED  SURFACE  WAVES,  by 
R,  P.  Brand  and  W.  L.  Nyborg.  [1965]  [7]p.  incl. 
diagrs.  Uble,  refs.  (AFOSR- 65- 1104)  (AF  AFOSR- 
63-62)  AD  620532  UncUssified 

Also  published  in  Jour.  Acoust.  Soc.  Arcer. ,  v.  37: 
509-5l]C  Mar.  1965, 

Experimental  results  are  given  on  waves  established  at 
the  upper  surface  of  liquid  in  a  rectangular  plexiglas 
vessel  executing  uniform  vertical  oscillation,  with 
frequencies  primarily  in  the  range  50-500  cps.  Observed 
wave  frequencies  and  wavelengths  are  in  reasonable 
agreement  with  Benjamln-Ursell  theory,  but  observed 
values  of  the  critical  onset  amplitude  ^  are  much 
greater  than  expected.  Considerable,  though  Insuf-  ' 
flcient,  improvement  results  from  modifying  the  theory 


so  that  acousUc  boundary  Uyers  at  the  container  waUs 
are  taken  into  account.  Using  this  modified  theory, 
the  ratio  of  observed  to  predicted  is  as  much  a 
14  at  low  frequency,  hut  decreases  to  about  2  at  the 
upper  frequency  limit.  It  is  suggested  that  the  dis¬ 
crepancy  may  arise,  at  least  in  part,  from  time-de¬ 
pendent  solid-liquid  surface  energy,  the  time-depend¬ 
ence  resulting  from  oscillation  of  the  mlniscus  at  vessel 
walls.  (Contractor's  abstract,  modified) 
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Vermont  U.  [Dept,  of  Physics]  Burlington. 

HIGH  AMPLITUDE  SOUND  AS  A  PHYSICAL  AGENT, 
by  W.  L.  Nyborg.  [19^]  7p.  incL  diagr.  table,  refs. 
(AFOSR-65-2182)  (Sponsored  Jointly  I9  Air  Fbrce 
OHlce  of  Scientific  Research  under  AF  AF06R-63-62 
and  National  Institutes  of  Health)  AD  627184 

UnelasBlfied 

Presented  at  the  meeting  of  the  Fifth  Internat'L  Cong, 
of  Acoustics,  Liege  (Belgium),  Sept.  7-14,  1965. 

Also  published  in  Proc.  of  the  Fifth  Intemat'l.  Cong, 
of  Acoustics,  Liege  (Belgium),  1965,  Belgium,  v.  la; 
KUSecUon,  1965. 

&t  fluids,  especially  in  liquids,  an  Important  second- 
order  quantity  in  explaining  sonically  generated  changes 
is  a  time-independent  velocity  field,  the  acoustic 
streaming.  Using  available  theory,  calculations  are 
presented  which,  although  not  precise,  are  Indicative 
of  possibilities  for  more  exact  analysis  of  sonic  effects. 
Only  the  moderately  high  amplitudes  (10^  -  109  cps)  are 
considered  due  to  the  limited  range  of  application  of 
second-ordor  analysis.  Violent  activity,  i.e.,  transient 
cavitation,  is  excluded,  but  effects  of  stable  cavitation, 
l.e.,  vibration  of  bubbles  at  sub-collapse  levels,  are 
included.  It  appears  that  bubble-associated  acoustic 
streaming  yields  velocity  gradients  of  sufficient  mag¬ 
nitude  to  fragment  droplets  and  macromolecules,  pro¬ 
vided  their  characteristics  lie  in  certain  ranges. 
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Vermont  U.  Dept,  of  Physics,  Burlington. 

EFFECT  OF  LOCAUZED  SOUND  ON  AN  ELEC¬ 
TRODE  REACTION  (Abstract),  by  W.  E.  Rowe. 

[1965]  [l]p.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  AFOSR- 63- 62]  and 
National  Institutes  of  Health)  Unclassified 

Presented  at  Sixty-ninth  meeting  of  Acoust.  Soc.  of 
Amer. ,  June  2-5,  1965,  Washington,  D.  C. 

PubUshedin  Jour.  Acoust.  Soc.  Amer.,  v.  37:  1214, 
June  1965, 

Ultrasound  in  the  absence  of  cavitation  was  applied  in 
a  special  manner  to  a  process  in  which  the  sonic  effect 
on  a  surface  monolayer  could  be  studied.  The  process 
selected  involved  cyclic  anodic  and  cathodic  polariza¬ 
tion  of  a  platinum  electrode  in  acid  electrolyte.  It  was 
shown  that  in  such  u  cycle  adsorbed  monolayers  of 
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(ucjrgen  and  tqrdrog<;n  %re  depoMted  and  removed,  aa  re¬ 
vealed  by  cteracterimie  cbanges  In  recordlnga  of  the 
electrode  potenbal  E  tie  a  function  of  time  t.  In  the 
preient  study,  the  test  electrode  used  was  a  platinum 
sphere  approx  0.5  nitu  in  dian  moiuited  on  the  tip  of  an 
tfi>kc/see  Mas(^  horn.  Sound  applied  during  selected 
parts  of  the  cycle  caused  pronounced  changes  in  recorded 
X  vs  t  plots.  The  observ^  changes  probably  result 
from  mass  transport  of  tttssolved  gas  and  from  stress 
on  adsorbed  layers,  both  tran^rt  and  stress  being 
associated  with  acoustic  streaming. 
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Victoria  U,  Dept,  of  Chemistry,  Wellington  (New  Zealand). 

M08RB.AUER  STUDIES  OF  CHEMICAL  BONDING,  by 
J.  F.  Duncan  and  R.  M.  Golding.  [1965]  [21]p.  incl. 
diagra.  tables,  refs.  (AFOSR-65.16S1)  (AF  AFOSR'63- 
37)  AD  624363  Unclassified 

Also  published  in  Quart.  Rev. ,  v.  19:  36-56,  1965. 

MOasbauer  spectroscopy,  the  study  of  gamma- ray  ab¬ 
sorption  or  emission  tetween  the  nuclear  ground  and 
excited  states,  is  discussed  relative  to  its  pertinence 
to  chemical  analysis.  The  fundamental  and  theoretical 
aspects  are  first  discussed,  especially  as  they  pertain 
to  internal  magnetic  fields,  electric-field  gradients, 
isomeric  or  chemical  shift,  and  temperature-depend  - 
ence.  Such  practical  aspects  as  experimental  apparatus, 
the  number  of  suitable  isotopes,  the  prevention  of  loss 
in  resonant  gamma- ray  energy,  and  the  experimental 
features  of  the  Mosslrvusr  spectra  are  also  considered. 
Chemical  applications  of  Mossbauer  spectroscopy  arc 
reviewed  and  several  examples  of  its  use  in  chemical 
works  are  presented. 
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Victoria  U.  Dept,  of  Chemistry,  Wellington  (New  Zealand). 

APPLICATIONS  OF  THE  MOSSBAUER  EFFECT  IN 
CHEMISTRY,  by  J.  F.  Duncan.  Final  rept.  [1965]  [5]p. 
(AFOSR-65.2530)  (AF  AF06R-63-27)  AD  627923 

Unclassified 

The  quadrupole  splitting  for  all  iron  compounds  has 
been  pr^cted  and  tl  '  magnetic  susceptibility  of  Fe^'*' 
and  Fe^  complexes  calculated,  when  the  iron  atom  is 
in  a  crystal  field  of  octahedral  symmetry  and  tetragonal 
symmetry.  The  results  have  enabled  the  investigator 
to  relate  the  electric  field  gradient  at  the  iron  nucleus 
and  the  magnetic  moment  of  high  spin  ferrous  and  low 
spin  ferric  compounds.  This  work  is  related  to  the 
Mossbauer  programme.  Using  quantum  mechanics, 
predictions  were  made  of  the  Intensities  and  splitting 
of  Mossbauer  absorption  lines.  In  particular,  the  asym¬ 
metry  of  the  quadrupole  split  Mossbauer  spectrum  of 
polycry  stall  me  triphenylchlorostannane  observed  by 
Goldanskli,  the  so-called  'Goldanskll  effect',  has  been 
explained. 


3043 

Vienna  V.  Inst,  for  Theoretical  Physics  (Austria). 

INVESTIGATION  OF  LOW  MULTIPUCITV  JETS 
FROM  INACTIONS  OF  24.5  GeV>  PHOTONS  WITH 
HYDROGEN,  bu  K.  J.  G.  TOlg-Hanke.  Scientific 
note  no,  8.  March  1965,  [lB]p.  incl.  diagrs.  (AFOSR- 
65-0998)  (AF  61(052)433)  UncUssified 

The  aim  of  this  investigation  is  to  collect  data  for 
comparison  of  pp  and  v~p  interactions,  to  search  for 
resonances  and,  if  any  to  see  if  they  decay  in  a  cas¬ 
cade.  Low  nultiplicity  jets  namely  4-prongs  were 
used  because  previous  work  dealing  with  comparison 
to  n  *p- 4-prong  jets  at  16  GeV/c  has  been  done.  The 
behavior  of  P-P'  prong  j  .ts  indicated  that  the  initial 
particles  tt  .d  to  maintain  their  CM  momentum  and 
the  pions  created  from  a  cylindrical  cloud  along  the 
axis. 
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Vienna  U.  Inst,  for  Theoretical  Physics  (Austria). 

INVESTIGATION  OF  THE  COULOMB-NUCLEAR  IN¬ 
TERFERENCE  IN  ELASTIC  K*p  SCATTERING  AT 
LOW  ENERGIES,  by  K.  Schlosser,  B.  Buschbeck- 
Czapp,  and  others.  Scientific  note  no.  29,  Apr.  1965, 
[17]p.  incl.  diagrs.  tables.  (APOSR-65-0990) 

(AF  61(052)644)  UnclassUled 

Twenty-thousand  photos  have  been  scanned  tor  elastic 
K*p  scattering  in  the  momentum  region  100-360  mev/c; 
536  1-prong  and  1923  2-prong  events  were  analyzed. 

The  phase  angle  and  the  absolute  value  of  the  nuclear 
part  of  the  elastic  scattering  amplitude  was  determined. 
This  result  was  found  without  the  application  of  zero- 
range  theory.  (Contractor's  abstract,  modified) 
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Vienna  U.  Inst,  for  Theoretical  Physics  (Austria), 

THE  10  vq+v  decay  in  THE  QUARK  MODEL,  by 
W.  E.  Thirring.  [1965]  2p.  (AFOSR-65-0991)  (AF- 
61(052)644)  Unclassified 

Also  published  In  Phys.  Ltrs. ,  v,  16:  335,  June  1, 
1965,  (AF6SR-66- 0969;  AD  635356) 

An  equation  representing  the  partial  width  of  the  decay 
(o»VQ+y  is  derived  from  relativistic  consideration.  The 
equation  is  then  compared  with  the  standard  expres¬ 
sion  representing  the  partial  width. 
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Vienna  U.  Inst,  for  Theoretical  Physics  (Austria). 

ON  CLASSICAL  SYSTEMS  WITH  INTERNAL  SYMME¬ 
TRY  GROUPS,  by  R.  Sexl.  Scientific  note  no,  28, 


;  690  < 
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Mar.  22,  1965  [16)p.  incl.  ref*.  (AFO8R-M-0992) 

(AF  61(052)644  UnelaBsUied 

The  invariance  groups  of  the  hydrogen  atom  and  the 
harmonic  oscillator  are  compared.  They  are  known 
to  be  04  and  U(3)  respectively.  The  coordinates  and 
momenta  transform  nonlinearly  in  the  case  of  the 
hydrogen  atoms.  Therefore  the  finite  symmetry  trans¬ 
formations  generated  by  Lena's  Vector  cannot  be  given 
in  closed  analytic  form.  A  geometrical  interpretation 
of  these  transformations  is  however  easily  possible. 

It  is  shown,  furthermore,  that  closed  orUts  in  classi¬ 
cal  physics  always  correspond  to  a  degeneracy  with 
respect  to  augvlar  momentum  in  quantum  mechanics. 


3047 

Vienna  U.  Inst,  for  Theoretical  Physics  (Austria). 

SYMMETRY  GROUP  CONTAINING  LORENTZ  IN¬ 
VARIANCE  AND  UNITARY  SPIN,  by  T.  FuUon  and 
J.  Wess.  [1965]  [4]p.  (AFOSR-66.087S)  (AF  61(052)- 
644)  AO  638953  UnclassUied 

Also  published  in  Phys.  Ltrs. ,  v,  14:57-60,  Jan.  1, 

166S. 

A  previously  proposed  group,  g  g,  embodying  both  ordi¬ 
nary  spin  and  SU(3)  to  account  for  the  symmetries  of 
the  strongly  interacting  particles  is  discussed.  The 
groups  S  is  some  extension  of  the  inhomogeneous 
Lorenta  group,  L,  by  means  of  the  i  litary  spin  group, 
and  its  little  group  is  [SU(6)]q,  where  q  is  the  momen¬ 
tum.  In  view  of  the  remarkable  success  in  applying 
[SU(6)]q  to  the  elementary  particle  spectrum,  the  dif¬ 
ficult  question  of  the  Lorentz  invariance  of  ,9  6  becomes 
a  crucial  one.  An  approach  to  the  problem  of  Lorentz 
invariance  is  proposed.  Rather  than  studying^  6>  z 
simple  formal  generalization  of  L  to  a  group^if",  differ¬ 
ent  from  ff  e,  which  has  L  as  a  subgroup  and  [SU(6)]q 
as  a  little  group,  is  considered.  The  generators  of  L 
commute  with  those  of  SU(3).  It  is  also  shown  that  the 
pseudoscalar  octet  and  vector  nonet  mesons  can  be  put 
into  a  manifestly  L  covariant  representation  which  re¬ 
duces  to  the  35  dimensional  representation  previously 
proposed  for  these  particles. 


3048 

Vienna  U.  Inst,  for  Theoreticil  Physics  (Austria) 

ELECTROMAGNETIC  FORM  FACTORS  AND  THE 
GENERAUZED  PIONCARF  GROUP,  L,  by  T.  Fulton 
and  J.  Wess.  [1965]  [5]p.  incl.  refs.  (AFOSR-66-087e) 
(AF  61(052)644)  AO  639453  Unclassified 

Also  published  in  Phys.  Ltrs.,  v.,  15:  177-179,  Mar. 

- 

The  contribution  of  iso-orbit  effects  to  the  electromag¬ 
netic  form  factors  is  discussed.  The  generalized 
Poincare'  group  covarient  arguments  are  used  to  con¬ 
struct  current  operators  for  mesons  and  baryons. 


3049 

Vienna  U.  Inst,  for  Theoretical  Physics,  (Austria). 

HASS  RELATIONS  AND  THE  "SUPER-U«EKrZ 
GROUP"  L,  byT.  Fulton  and  J.  Wess.  [1965]  [3]p. 
(AF06R-66-0877)  (AF  61(052)644)  AO  639452 

Unclassified 

Also  published  in  Phvs.  Ltrs. .  v.  14:  334-336,  Feb. 

1571^"' — 

The  significance  of  the  36  Hermltian  momentum  opera¬ 
tors  introduced  in  the  generalisation  of  Lorentz  grotgM 
L{{  to  the  inhomogeneous  group  L  was  discussed.  It  is 
shown  that  the  mass-squared  operator  is  a  specific 
set  of  components  of  a  L-covariant  tensor,  i^ch  yield 
the  Gell'hbnn-Okubo  mass  formula. 


3050 

Vienna  U.  Inst,  for  Theoretical  Physic.s,  (Austria). 

HIGH  ENERGY  PARTICLE  RESONANCES,  CROSS 
SECTION  AND  SYMMETRIES,  by  W.  E.  Thirrli«. 

Mar.  11,  1965,  4p.  Sept.  1,  1964-Feb.  28,  1965. 
(Technical  status  rept.  no,  5)  (AF  61(052)644) 

Unclassified 

The  line  of  approach  was  a  relativistic  extension  of 
SU(6),  a  combination  of  internal  and  space-time  sym¬ 
metries.  A  group  L  which  is  the  semidirect  product 
of  SL(6,  c)  and  36  translations  was  investigate.  Re¬ 
lations  between  the  Boson  masses  and  the  form  factors 
of  Baryons  were  derived  and  found  to  be  in  agreement 
with  experimental  numbers.  Some  results  are  given  of 
elastic  scattering  of  low  energy  K*  and  charge  exchange 
scattering  at  low  K*  momenta. 


3051 

Vienna  U.  [Inst,  for  Theoretical  Physics]  (Austria), 

[INVESTIGATION  ON  THE  DYNAMICS  OF  UQUIDS 
BY  MEANS  OF  NEUTRON  AND  GAMMA  SCATTERING] 
Zur  Untersuchung  der  Dynamlk  von  FlUssigkeiten 
mittels  Neutronen-und  Ganima-Streuung,  by  P,  Wein 
Weinxierl  and  E.  Ujlaki.  [1965]  7p.  incl.  diagr,  refs, 
(AFOSR-66-1682)  (AF  61(052)845)  AD  638529 

Unclassified 

Also  published  in  Acta  Phys.  Austrlaca,  v.  21:  218- 
— 

The  present  situation  of  our  knowledge  on  the  dynamics 
of  liquids,  especially  polar  liquids  like  HjO,  is  shortly 
summarized.  A  method  is  described  by  which  informa¬ 
tion  on  liquid  dynamics  is  obtained  from  Rayleigh  scat¬ 
tering  of  recollless  emitted  v -radiation  by  the  liquid 
saniple.  The  condition  of  large  source  width,  ^  E 
lO'^ev,  and  high  Mossbauer-factor  seems  best  fuJlUed 
by  the  46  kev  transition  in  A  bent  crystal  dif¬ 

fraction  spectrometer  with  60  cm  radius  is  required 
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to  aelect  the  46  kev  line  from  the  complex  spectrum. 
The  design  of  the  entire  e^pment  comprising  this 
diffraetion  spectrometer  and  a  velocity  drive  for  speeds 
up  to  lOm/sec  for  the  source  is  described. 


1052 

Vienna  II.  [Inst,  for  Theoretical  Physics]  (Austria) 

[INVESTlGA'nON  OF  THE  IkOSSBAUER  SPECTRUM 
OF  THE  K  X-RAY  OF  Fe^''  BY  MEANS  OF  HTIXIAULIC 
M068BAUER  ANALYZER]  Untersuchung  des  Moss- 
bauerspektrums  der  K-KonversionsUnle  von  Fe^*^  mlt 
HiUe  ^es  hydraulisehen  Mossbauerspektrometers, 
fay  P.  Schabel  and  E.  UJlaU.  [1966]  [9^.  incL  diagr. 
refs.  (AFOSR-66-1683)  (AF  61(052)845)  AD  638055 

Unclassified 


Mm  ^^shed  in  Acta  Phys.  AustrUca,  v.  21;  154- 


A  Tsossbauer  analyzer  has  been  developed  by  using  the 
constant  flow  of  a  viscous  Uquld.  The  principal  parts 
of  its  construction  are  described.  The  results  of  some 
Mossbauer  resonance  experiments  are  given,  Including  the 
the  investigation  of  the  velocity  spectrum  of  the  K  con¬ 
version  X  ray  occurring  at  resonance  scattering  by  a 
stainless  steel  I'oil  containing  natural  Fe’ '  abundance. 


3033 

Vienna  U.  Inst,  for  Theoretical  Physics,  (Austria). 

[M06SBAUER  EFFECT  OF  THE  46.5  keV-UNE  OF 
TUN(»TEN  183]  Mossbauercffekt  der  46,5  keV- Unie 
von  W-183,  by  M.  Drog  and  E.  Ujiakl.  [1065]  (4]p. 
incL  diagrs.  (aFOSR-66-1693)  (AF  61(052)845) 

AO  638528  Unclassified 

Also  published  in  Acta  Phvs.  Austriaca,  v.  20;  171- 

174715557 - 

Comparative  data  on  Mossbauer  effects  in  tungsten  of 
atomic  weights  182  and  183  are  given.  For  the  latter, 
a  separation  of  the  excited  states  at  99  kev  and  46.5 
kev  was  obtained  and  the  lifetimes  measured. 


3054 

V.rginia  Polytechnic  Inst.  Dept,  of  Chemistry,  Blacks¬ 
burg. 

THE  OXIDATION  OF  ATdSENIC  (m)  AND  ANTIMONY 
(m),  by  J.  G.  Mason.  Final  rept.  Feb.  1,  1963- Feb. 
1,  1965.  [17]p.  incl.  diagrs.  (AFOSR-6S-0662) 
(AFAFOSR -63-210)  AD  614476  Unclassified 

The  kinetics  of  the  Cr(VI)-A8(III)  reaction  have  been 
measured  in  perchloric  acid  solutions,  acetic  acid 
solutions,  acetic  acid-acetate  buffers,  NH^NC^,  and 
HgPQj  -  HPO|  buffers.  The  reaction  shows  catalysis 
by  H+,  and  HOAc.  The  general  form  of  Ue  rc*p  laws 
IS  Perchloric  acid; 


Acetic  Acid  and  Acetate  Buffers: 

(ko  +  kHOAcl80Acp  ^iJ^^gJ^:H2POj-HPOi 

-d(Cr(VI)]  k[As(ID)J[H2P04-l[Cr(VDl 
Buffers;  - 7 - * — ; — ; - .  In 


dt 


1  +  B*[H2POil 


phosphate  buffers,  a  Cr(VI)  ■  H2PO4  complex  is 
indicated  as  an  oxidizing  agent.  In  the  other  systems, 
the  following  mechanism  is  consistent  with  the  experi¬ 
mental  facts;  As(III)  -f  HCrOJf:tA8(ni)  •  HCrO)  pre- 
et^bbrium;  As(III)  •  HCrOii  proo’Kts. 


3055 

(Vitro  Corp.  of  America]  Vitro  Labs. ,  Silver  Spring, 
Md. 


NON-SEP  ARABLE  SOLUTIONS  OF  THE  HELMHOLTZ 
WAVE  EQUATION,  by  D.  S.  Moseley,  [1965]  [4]p. 
(AFOSR-65-107^  (AF  49(638)1148)  AD  619831 

Unclassified 

Also  published  in  Quart.  Appl.  Math. ,  v.  22;  354-357, 


A  set  of  solutions  not  obtainable  by  the  me*hod  of 
separation  of  variables  is  presented  for  the  vector 
Helmholtz  wave  equation  in  circular  cylindrical  co¬ 
ordinates  limited  to  nonangular  dependence.  These 
are  constructed  of  Bessel  and  trigonometric  functions. 
For  example,  if  A  is  the  vector,  the  r-component  of 
the  simplest  member  of  the  set  is 
A,  =  Cj  [mrjg(pr)  cos  (mz)  -f  pzjj(pr)  sin  (mz)]e*‘<‘'^, 

where  Cj  is  an  arbitrary  constant,  m  and  p  are 
propagation  constants,  and  lu  is  angular  frequency. 
Brief  reference  is  made  to  3-dimensional  solutions 
in  rectangular  coordinates.  (Contractor's  abstract) 


3056 

Von  Karman  Inst,  for  Fluid  Dynamics,  Rhode-Saint- 
Genese  (Belgium). 

RECOVERY  OF  INTERPLANETARY  VEHICLES  BY 
LOW-THRUST  BRAKINC  OOTSUJE  THE  ATMOSPHERE, 
by  L.  Moulin.  [1965]  [7]p.  incl.  diagrs.  (AFOSR-65- 
2346)  (AF  EOAR- 63-39)  AO  629209  Unclassified 

Also  published  in  Astronaut.  Acta,  v.  11:- 110-117, 
19657 

An  attempt  has  been  made  to  optimize  the  problem  of 
recovering  an  interplanetary  vehicle  through  the  earth's 
atmosphere.  Optimum  conations  are  defined  as  those 
which  would  minimize  the  deadweight,  which  includes 
the  fuel  required  for  rocket  braking,  and  amount  of 
material  which  is  ablated  for  heat  protection  dui'ing 
the  flight  into  the  atmosphere.  It  is  shown  that  when 
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electrical  propolaioa  can  be  need,  an  optinnun  eonpro- 
mise  betwM  partial  rocket  and  atmoa^ric  braking 
may  exiat,  depending  upon  the  reapective  qualities  at 
the  propoLaion  system  and  ablative  materUL  (Con¬ 
tractor's  abstract) 


3057 

Von  Kkrman  Inat.  for  Fluid  Dynamics,  Rhode-Saint- 
Genese  (Belgium). 

DEVELOPMENT  OF  A  METHOD  FOR  METEOR 
TRAJECTORY  ANALTSB,  by  L.  Moulin  and  J.  Devekay. 
Nov.  1065,  [35]p.  IncL  diagra.  Ubles.  (AFOeR-6S- 
2940)  lAF  EOAR-65-12)  AO  627695  Unclassified 

Analysis  of  meteor  trajectories  has  been  viewed  as  a 
means  to  improve  the  knowledge  about  aerodynamic 
beating  during  atmospheric  re-entry,  for  velocity 
raises  beyond  escape  velocity.  A  method  of  analysis 
is  presented.  Applicadon  to  one  natural  meteor  known 
as  Meanook  132  has  been  made  and  the  results  com¬ 
pared  with  those  obtained  by  other  methods. 


3058 

Von  Karman  bsl.  for  Fluid  DFnamics,  Rhode-Saint- 
Genese  (Bel(dum)> 

LAMINAR  SEPARATION  IN  SUPERSONIC  AND  HYPER¬ 
SONIC  FLOWS,  by  J.  J,  Ginoux.  Final  rept.  Oct.  1965. 
(27]p.  incL  Ulus,  diagrs.  tables,  refs.  (AFDSR  65- 
2715)  (AFEQAR  65-11)  AO  628182  Unclassified 

High  speed  2-dimenaional  reattaching  flows  are  char¬ 
acterized  by  the  development  of  regularly  spaced 
vortices  in  the  boundary  layer,  whose  effect  is  to  pro¬ 
duce  heat  transfer  rates  at  reattachment  which  are, 
locally  over  the  span,  considerably  higher  in  laminar 
and  transitional  flows  than  in  the  turbulent  case.  These 
results  are  expected  to  occur  both  at  supersonic  and 
hypersonic  speeds,  as  these  vortices  were  observed 
over  a  range  of  Mach  nos  of  1.5  to  7.0.  A  basic  differ¬ 
ence  in  the  recovery  of  total  energy  at  reattachment 
was  observed  between  laminar  and  transitional  flows 
over  ramps,  bi  the  latter  case,  the  recovery  tempera¬ 
ture  was  maximum  at  reattachment  and  decreased  to 
the  laminar  theoretical  value  in  a  region  downstream 
of  reattachment,  wiiere  the  flow  was  turbulent.  The 
aerodynamic  heating  of  sweptback  wings  can  be  pre¬ 
dicted  by  a  simple  method  drived  from  flat  plate 
theory  and  by  superimposing  flow  components  parallel 
and  perpendicular  to  the  leading  edge.  Streamwise 
vortices  do  not  seem  to  affect  the  average  beat  transfer 
coefficient. 
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3059  3061 


[Wales  U.  Coll.  ]  Edward  Davies  Chemical  Lab. , 
Aberystwyth  (Gt.  Brit. ). 

THE  REACTIONS  OF  METHYL  RADICALS  WITH 
FORMAMIDE,  N-METHYL-  AND  NN-DIMETHYL- 
FORMAMIDE,  by  L.  F.  R.  Cafferata,  J.  A.  Kerr, 
and  A.  F.  Trotman- Dickenson.  [1965]  [4jp.  incl. 
tables,  (AFOSR-65-I473)  (AF  EOAR-63-23) 

AD  622752  Unclassified 

Also  published  in  Jour.  Chem.  Soc.  (London),  No.  242; 


The  following  rate  constants  have  been  obt''*jif  'r  the 
abstraction  of  hydrogen  atoms  trom  form..iiiide  jy 
methyl  radicals;  forniamide  (170  -  247°)  log  k 

(mof^  cc  sec.'S  =  10. 5  -  (6, 600/2. 3  RT);  N-methyl- 
formamide  (161-287°)  log  k  (moPi  cc  sec"l)=  10.9  - 
(7,600/2.3  RT);  NN-dimethylformamide  (120-298°K) 

logk(mor^  cc,  sec'^)  =  11.4  -  (8,300/2.3  RT).  These 
results  are  compared  with  methyl-radical  reactions 
with  aldehydes  and  formates. 


3060 

[Wales  U.  Coll.  ]  Edward  Davies  Chemical  Lab., 
Aberystwj'th  (Gt.  Brit.). 

PYROLYSES  OF  ETHYL  CYANIDE,  T-BUTYL 
CYAl'lIDE,  CUMYL  CYANIDE,  AND  ACETAMIDE, 

AND  BOND  STRENGTHS  IN  CYANIDES,  by  M.  Hunt, 

J.  A.  Kerr,  and  A.  F.  Trotman- Dickenjon.  [1965] 

[61p,  incl,  tables,  refs.  (AFOSR-&5-2497)  (AF  EOAR- 
63-23)  AD  627833  Unclassified 

Also  published  in  Jour.  Chem.  Soc, ,  (London),  No. 

933-  p.  5074-0080,  Sept.  1965. 

Pyrolyses  of  several  cyanides  and  acetamide  have  been 
carri^  cut  by  the  aniline-carrier  iechrique.  Ethyl 
cyanide  decomposes  by  3  reactions  yielding  ultimately 
hydrogen,  methane,  and  ethylene  as  gaseous  products; 
the  deccmposition  to  give  a  methyl  ladical  is  a  first- 
order  homogeneous  reaction  with  (686-765°K);  log  k 

(sec  ^)  =  14. 1  -  (72, 700/2. 5RT).  The  analogous  reac¬ 
tion  for  t- butyl  cyanide  has  (602- 652’ K);  log  k  (sec 
15. 2  -  (70,  200/2. 3RT).  The  rate-'letcnnining  step  for 
the  production  of  methane  in  the  pyr^t'  sis  of  cumyl 
cyanide  is  of  the  first-order  and  homogeneous  with 
(520-624°K):  log  k  sec  -1)  =  12  J  -  (oc,  100/ 2.  3RT). 

The  methane  probably  arises  from  bond  lupture  in  the 
nitrile  yielding  a  methyl  radical,  bet  it  is  possibly 
produced  by  direct  molecular  elimiration.  Acetamide 
decomposes  mainly  by  the  molecular  elimination  of 
ammonia  for  which  the  rate  constant  is  (663-747°) 

log  k  (sec  ■^)  --  14.7  -  (73,  400  2.  3RT). 


[Wales  U.  Coll,  j  Edward  Davies  Chemical  Lab, , 
Aberystwyth  (Gt.  Brit. ). 

REACTIONS  OF  FREE  RADICALS  CONTAINING 
NITROGEN,  t>  A,  F.  Trotman-Dickenson.  Final 
rept.  Oct.  25,  1965.  [lOjp.  incl.  tables  (4FOSR-65- 
2886)  (.AF  EOAR-63-23)  AD  627816  UncUssified 

Hydrazines,  Anilines  and  C>ani(les  were  p.  rolysed 
and  the  heats  of  formation  of  the  resulta  it  radicals 
and  the  strengths  of  the  bontls  formed  by  them  deduced. 
The  reactions  of  methyl  and  ethyl  radicals  with  a 
variety  of  amino  compounds  were  studied.  The  reac¬ 
tion  of  difluoroamino  radicals  in  the  addition  to  olefins 
and  aromatic  compounds  and  in  the  transfer  of  hydrogen 
and  halogen  atoms  were  investigated.  (Contractor's 
abstract) 

3062 

Warner  and  Swascy  Co. ,,  Flushing,  M.  Y. 

MATRIX  ELEMENTS  FOR  VIBRATION- ROTATION 
TRANSITIONS  IN  THE  HBr  OVERTONE  AND  HOT 
BANDS,  by  H.  J..  Barkov,  A.  L.  Shabott,  and  B.  Sesh 
Rao.  11965]  [8jp.  incl.  diagrs.  tables,  refs.  '  VFOSH- 
65-2262)  (AF  49(638)1127)  AD  625988  Unclassilied 

AUo  published  m  Jour.  Chem,  Phys,,  v.  42;  4124- 
4131,  June  15,  1985. 

The  strengths  of  the  vibration- rotation  lines  of  Ihclirst  over-- 
tone,  hot-band,  aiidfjndamentalbandnfllBrh.'.vebeeiimeas' 
ured  by  a  curve  of  growth  method,  applying  a  correction 
for  2  overlapping  lines  devised  by  Sakai.  The  squares 
of  the  electric-dipole  matrix  elements  I  Bo^(m;  and 

|Bj  (m)  r  for  the  lines  have  been  calculated,  and  have 

been  fitted,  respectively,  to  a  cubic  and  quadratic 
polynomial  in  m,  using  the  method  of  least  squares. 

The  experimental  results  lor  all  3  bands  are  compared 
W'th  the  theory  of  Herman  and  Wallis.  The  fact  that 
the  experimental  |  ®q^(0)  |2  is  less  than  that  calculated 

from  a  linear  dipole-moment  function  clearly  requires 
a  positive  value  of  M^i  the  second  r'lcrivative  of  the 
dipole- .iioment  function.  The  squares  of  the  matrix 
elements  1  ^^^(O)  are  used  to  calculate  Mj  and  M^,, 

'he  dipolc-moment  coefficients,  for  Morse  and 
anharmomc  ojcUlators.  Of  all  the  possible  sets  of 
M,  and  M  obtained  in  ei'ch  case,  the  one  giving  results 

*  ^  2  2 
in  better  agreement  with  '1^(0) I  is  chosen.  The 

chosen  values  of  the  dipoU-momcnt  coefficients  are 

Mj  =  *  4. 56  X  10'^^  esu  and  Mj  -  ♦  0. 69  x  ’  0'^  esu 

cm'^  for  the  Morse  oscillator  and  M  •  *  4.63  x  10'" 

-3  1  ^ 

esu  and  0. 70  x  10  esu  cm'*  for  the  anhiirmomc 
oscillator..  Since  the  sign  of  M^  is  positive,  the  Morse 
oscil.itor  results  are  preferred.  (Contractor's  abstract) 
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3063 


Warner  and  Swasey  Co. ,  Flushing,  N.  V. 

APPLICABIUTY  OF  INFRARED  EMISSION  AND 
ABSORPTION  SPECTRA  TO  DETERMINATION  OF  HOT 
GAS  TEMPERA'!  URE  PROFILES,  by  R.  H.  Tourin 
and  B,  Krakow,  [1965]  [6]p.  incl.  diagrs.  refs. 
(AFOSR-65-1436)  [AF  49(638)1132]  AD  622691 

Unclassified 

Also  published  in  Appl.  Opt.,  v.  4:  237-242,  Feb.  1965. 

Changes  in  IR  emission  and  absorption  spectra  of  hot 
gases  brought  about  by  controlled  variations  of  gas 
temperature  profile  were  measured,  ^ectral  emis¬ 
sion-absorption  temperatures  were  determined  fro.Ti 
the  spectral  data  as  a  function  of  wavelength.  These 
temperatures  proved  independent  of  wavelength  for 
an  isothermal  profile,  despite  a  large  variation  of  ab¬ 
sorption  with  wavelength.  For  nonisothermal  profiles, 
the  emission-absorption  temperature  varied  with 
wavelength  in  a  characteristic  manner  for  each  profile. 
These  results  established  more  firmly  the  validity  of 
the  IR  emission-absorption  technique  of  gas  temperature 
measurement,  and  confirmed  a  previous  hypothesis 
that  the  wavelength  dependence  of  spectrally  determined 
temperature,  observed  for  most  flames,  is  a  tempera¬ 
ture  profile  effect.  The  spectral  emittance  equation  for 
a  gas  was  formulated  in  terms  of  observable  quantities 
for  isothermal  and  nonisothermal  cases,  taking  the 
spectrometer  slit  function  into  account.  (Contractor's 
abstract) 

3064 


Warner  and  Swasey  Co. ,  Flushing,  N.  Y. 

DETERMINATION  OF  HOT-GAS  TEMPERATURE 
PROFILES  FROM  INFRARED  EMISSION  AND  AB¬ 
SORPTION  SPECTRA,  byB.  Krakow.  [1965|[21p. 
incl.  diagr.  tables.  (AFOSR-66-0352)  (AF  49(638) 

1 1 32)  AD  631 61 6  Unclassified 

Presented  at  AIAA  2nd  .-lerospacc  Sciences  Meeting, 
New  York,  N.  Y.,  Jan.  25-27,,  1965. 

Also  published  in  ^.lAA  Jour. ,  v.  3:  1359-1360, 

July  15(15’ 

Emittance  equations  and  methods  of  solution  are 
aerived  for  the  temperature  gradlants  exisimg  in  a  gas, 
The  method  was  tested  by  measurements  of  known 
temperature  profiles  of  hot  CO2  produced  by  flames  on 
flat  frame  burners.  The  temperature  profile  as  calcu¬ 
lated  by  means  of  an  iteration  scheme  agreed  well  with 
the  zonal  temperatures  determined  by  an  infrared 
brightness  method. 

3065 


Washington  State  U.  [Dept,  of  Physics)  Pullman. 

PHOTODESORPTION,  by  R.  O.  Adams  and  E.  E. 
Donaldson.  [1965]  |5lp.  incl  diagrs.  refs.  (AFOSR- 
65-1216)  (AF  AFOSR-62-86)  AD  621315  Unclassified 


Also  published  in  Jour.  Chem.  Phys. ,  v.  42:  770-774, 

Jann5:'1662r' 

Monochromatic  radiation  with  a  wavelength  between 
2000  and  6000  A  is  shown  to  desorb  CO  from  surfaces 
cf  Fe,  Ni,  and  Zr.  The  desorption  efficiency  has  a 
maximum  at  2700  A  for  Ni,  at  less  than  2500  A  for  Zr, 
and  in  the  visible  region  for  Fe.  Photodesorption  from 
W  and  Mo  was  not  detected.  A  suggested  mechanhsm 
for  photodesorption  indicates  that  valuable  imormation 
concerning  surface  binding  can  be  obtained  from  re- 
fmed  measurements. 


3066 


Washington  State  U.  Dept,  of  Physics,  Pullman. 

ELECTRICAL  BREAKDOWN  IN  VACUUM:  NEW 
EXPERIMENTAL  OBSERVATIONS,  by  M.  Rabinowitz 
and  E.  E.  Donaldson,  [1965]  [6]p.  incl.  Ulus,  diagrs. 
refs,  (AF  AFOSR-62-86)  Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  36:1314-1319, 
Apr.  1965. 

Electrode  geometry  effects  neglected  by  previous  in¬ 
vestigators  are  shown  to  be  significant  for  electrical 
breakdown  in  vacuum  for  gap  lengths  0  to  1  mm 
exhibiting  breakdown  at  0  to  60  kv  for  Al,  Cu,  and 
stainless  steel  electrodes.  In  particular,  data  demon¬ 
strating  curvature,  area,  and  polarity  effects  are 
reported.  The  effects  of  material  transfer,  particle 
mertia,  protrusion  formation,  erosion,  and  patterned 
deposits  are  also  reported. 


3067 


Washington  State  U.,  [Dept,  of  Psychology,  Pullman] 

NOTE  CW  INDIVIDUAL  STORAGE  LOADS  AND  INDIVI- 
UAL  LOAD  REDUCTIONS,  by  K.  E.  Lloyd.  [1965] 

[2jp.  incl.  table.  (AFOSR-65-2669)  (AF  AFOSR-63- 
256)  AD  629697  Unclassified 

Also  published  in  Psychol,  Repts, ,  v.  16:  995-996, 

T95F 

Sequential  memory  tasks  requires  E  to  construct  a 
sequence  of  items  to  be  remembered  and  cues  to  recall 
these  items.  In  a  series  of  studies,  sequences  were 
constructed  in  terms  cf  the  average  number  of  Items 
S  was  remembering  at  a  recall  point  and  of  the  average 
number  of  items  S  was  asked  to  recall  at  a  recall  point. 
These  averages  were  based  on  values  assigned  to 
individual  items  and  reca'l  points.  The  present  study 
systematically  varied  the  distribution  of  these  individual 
values  that  formed  the  averages.  Bimodal  distributions 
affected  recall  differently  from  symmetrical  distribu¬ 
tions.  (Contractor's  abstract) 
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3068 

Washington  U.  [Dept.  cA  Electrical  Engineering]  St.  Louis, 
Mo. 

FUNCTIONAL  REPRESENTATION  OF  NONLINEAR 
SYSTEMS.  INTERPOLATION  AND  LAGRANGE  EXPAN¬ 
SION  FOR  FUNCTIONALS,  by  D.  Gorman  and  J. 
Zaborsky.  [1965]  [9^.  incl.  diagrs.  rels.  (AF06R-65- 
2061)  (AF  AFOSR-65-482)  AD  627737  UncUssifled 

An  original  analytic  representation  is  introduced  for 
systems  where  differential  equations  are  available. 

The  structure  of  the  functional  is  analyzed  with  nonzero 
mitial  conditlops.  Functional  representations  are 
introduced  for  systems  described  by  past  measured 
input-output  records.  (Contractor's  abstract) 


3069 

Washington  U.  Dept,  of  Electrical  Engineering,  Seattle, 

MACHINE  LEARNING  FOR  GENERAL  PROBLEM 
SOLVING,  by  D.  L.  Johnson.  1964-1965.  83p.  incl. 
diagrs,  Ubles,  refs.  (AFOSR-66-0835)  (AF  AF08R- 
65-939)  AD  632576  Unclassified 

Tnree  efforts  are  reported  that  explore  different 
approaches  to  machine  learning  and  problem  solving. 

The  first  extends  methods  previously  applied  to  trigono¬ 
metric  identities  to  problems  of  finding  proofs  of 
Boolean  algebra  identities.  The  problem  of  storing, 
choosing,  and  applying  transformations  was  a  major 
difficulty,  A  special  coding  system  was  developed  that 
allows  a  single  transformation  to  be  stored  that 
accounted  for  all  possible  combination'!  of  variables. 

The  program  enables  problems  to  be  s  dved  after 
"learning"  that  could  not  have  been  soh  rd  Initially. 
Preliminary  phases  of  an  effort  are  described  that 
mvestigates  concept  formatiom  modeled  i,;  one  sense 
after  the  work  of  Piaget.  The  second  extends  an  adap¬ 
tive  tree  pruning  system  exemplified  in  playing  cness. 
The  present  system  has  a  higher  playing-to- learning 
time  ratio  resulting  from  the  removal  of  "statistical 
learning",  A  record  of  decisions  during  search  is 
stored  without  perturbing  learning  parameters  and  is 
subsequently  processed  to  form  two  new  lists,  each 
containing  learning  parameters  and  thresholds  that 
caused  parts  of  the  tree  that  could  and  could  not  be 
pruned.  Constraints  imposed  on  the  system  for  pruning 
adjustment  are  discussed.  The  third  effort,  an  attempt 
to  apply  some  of  the  learning  methods  to  Slagle's 
symbolic  integration  (SAINT)  program,  was  discontinued, 
both  because  of  hardvTare  and  software  limitations  and 
because  complexity  ot  the  integration  process  might 
obscure  the  basic  learning  problem  that  is  being  studied. 


3070 

Washington  U.  [Dept,  of  Mathematics]  St..  Louis,  Mo. 

SETS  OF  UNIQUENESS  AND  MULTIPUCITY  FOR 
iP’®,  by  I.  I.  Hirschman,  Jr.  and  Y.  Katanelson. 
[196-;  [U]p.  (AFOSR-66-2440)  (AF  AFOSH-65-721) 
AD  644357  Unclassified 


Also  published  m  Israel  Jour.  Math.,  v.,  3;  221-231, 
Dec,  1965. 

The  spaces  \P>  induce  a  classification  of  the  closed 
subsets  Oof  T,  the  reals  modulo  1,  as  sets  of  (p,  a) 
multiplicity  (or  (p,  a)  uniqueness)  as  6  is  (or  is  not) 
the  support  of  a  non- zero  distribution  c  such  that  v 

(n)  £  xP>“.  (Contractor 's  abstract) 

3071 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

TRIPLET  STATE  ESR  OF  METAL  CHELATE  CC»d- 
POUND6,  by  I.  M.  Brown,  S.  1.  Weissman,  and 
1.  C,  Snyder.  [1965]  ]7|p.  incl.  diagrs.  ta’ole,  refs. 
(AFOSR-65-1341)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AF06R-62- 
365]  Atomic  Energy  Commission  and  National  Science 
Foundation)  AD  62291 1  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  42;  1105- 

TITr,^'rr,T965. 

The  electron  spin  resonance  speetr.i  of  a  senes  of 
metal  chelate  compounds  are  reported.  The  metals 
are  alkaline  earths;  the  ligands  ire  bidentate  and  tri- 
dentate  derivatives  of  2,  2'-bipyndine  and  1, 10- 
phenanthrolbie  and  related  comp'iunds.  The  ESR 
spectra  are  interpreted  as  due  to  randomly  oriented 
molecular  triplets.  Most  spectra  can  be  computer- 
simulated  with  a  spin-Hamiltoman  corresponding  to  a 
magnetic  dipole-dipole  interaction  of  the  unpaired 
electrons  of  D  '^0. 01  cm'*  and  E  s  0.  The  vanishing 
value  of  E  IS  interpreted  to  mean  that  the  complexes 
have  S^  symmetry  with  the  ligands  on  opposite  sides 
of  the  cation  and  having  mutually  perpendicular  planes. 
The  spectra  of  some  potassium  chelate  dimers  are 
also  reported.  These  characteristically  appear  to  have 
nonvaniohing  E  values. 
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Washington  U.  [DeptJ  of  Physics,  St.  Louis,  Mo. 

MATRIX  ELEMENTS  OF  A  FERMION  SYSTEM  IN  A 
REPRESENTATION  OF  CORRELATED  BASIS  FUNC¬ 
TIONS,  by  E.  FeenbergandC.-W.  Woo.  [1965]  [15]p. 
incl,  diagr.  tables,  refs,  (AFOSR-65-0811) 

(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR-62-412  and  National 
Science  Foundation)  AD  616219  Unclassified 

Also  published  in  Phys.  Rev.,  v.  137;  A391-A405, 

3ah.  18,  1985 

7 

The  ground  state  and  low  excited  states  of  liquid  He 
(and  other  fermion  systems)  can  be  constructed  from  a 

set  of  basis  functions  ikdn)  ^  i  ♦(  |  n)  in  which 

B  ^ 

lii  Q  is  the  ground-state  boson-type  solution  of  the 

Schrddinger  equation  and  the  model  functions  4! (In) 
are  Slater  determinants  suitable  for  describing  states 
of  the  noninteracting  Fermion  system.  Diagonal  and 
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nondngonal  matrix  elements  of  the  identity  and  the 
Hamiltonian  operator  are  evaluated  by  a  cluster- expan¬ 
sion  technique.  An  orthonormal  basis  system  is  con¬ 
structed  Irom  ♦(In)  and  used  to  express  the  Hamiltonian 
operator  in  quasiparticle  form;  a  large  diagonal  compo¬ 
nent  containing  constant,  linear,  quadratic,  and  cubic 
terms  in  free-quasiparticle  occupation-number  operators 
and  a  nondiagronal  component  representing  the  residual 
interactions  involved  in  collisions  of  2  and  3  free 
quasiparticles.  (Contractor’s  abstract) 


3073 

Washington  U.  [Dept.] of  Physics,  St.  Louis,  Mo. 

GROUND  STATE  AND  LOW  EXCITED  STATES  OF  A 
BOSON  LIQUID  WITH  APPLICATIONS  TO  THE 
CHARGED  BOSON  SYSTEM,  by  D.  K.  Lee  and  E. 
Feenberg.  (1965|  [121p.  incl.  diagrs.  tables,  refs. 
(AFOSH-65-0812)  (AF  AFOSR-62-412)  AD  617236 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  137;  A731-A742, 
feb.  1,,  196?: 

The  maximum  deviation  of  the  radial  distribution  func¬ 
tion  from  its  asymptotic  value  is  used  as  an  eiqiansion 
parameter  m  calculating  the  properties  of  a  degenerate 
boson  SyMem.  The  uniform  limit  holds  at  low  densities 
under  appropriate  constramts  on  the  Fourier  transforms 
of  the  interaction  potential  and  also  at  high  densities 
for  the  charged-boson  system.-  In  the  uniform  limit  a 
procedure  based  on  (1)  a  Jaslrow-type  Inal  function, 

(2)  the  Wu-Feenberg  functional  for  the  kinetic  energy, 

(3)  the  Kirkwood  superposition  approximation,  or  the 
more  accurate  Abe  form  for  the  3-particle  distribution 
function,  yields  the  Bogoliubov  formulas  for  the  ground- 
state  energy  and  the  excitation  energies  of  a  degenerate 
or  nearly  degenerate  boson  system.  Numerical  results 
are  also  computed  at  interm^iate  and  moderately  low 
densities  (0.01  ;  r^  i  100).  (Contractor's  abstract, 
modified) 

3074 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

DYNAMIC  NUCLEAR  ENHANCEMENT  IN  METALUC 
SODIUM,  by  J.  F.  Reichert  and  J,  Townsend.  [1965] 
|7|p.  incl.  diagrs.  refs.  (AFOSR-65-0813)  (AF  AFOSR- 
62-4121  AD  616268  UnclassUied 

Also  published  in  Phys.  Rev.,  v.,  137;.  A476-A482, 

Jari.  18,  1S65. 

A  double- resonance  spectrometer  was  constructed 
capable  of  making  accurate  measurements  of  all  the 
dynamical  variables  expressed  m  the  master  equation 
governing  the  time  evolution  of  the  dynamic  nuclear 
enhancement  of  a  single  sodium  sample.  This  system 
could  measure  the  rate  of  rise  of  the  nuclear  polariza¬ 
tion  after  the  onset  of  saturation,  the  rate  of  decay 
of  the  polarization  after  the  saturation  was  removed, 
and  the  nuclear  Tj  by  the  standard  180  -90"  pulse 
method.  It  was  found  that  each  of  these  processes  had 


the  same  time  constant  T^  =  13. 2  i  0. 2  msec  within 
experimental  error,  in  agreement  with  theory.  The 
steady-state  enhancement  as  a  function  of  electron 
saturation  gave  a  value  of  the  leakage  coefficient  f 
to  be  0. 88  ±  0. 05  at  29°C.  The  values  of  T^  and  f 

enable  one  to  calculate  T^e,  i.  e. ,  the  spin- lattice 

relaxation  time  due  to  the  conduction-electron-nuclear 
contact  interaction,  to  be  14. 9  i  0. 8  msec.  These 
data  demonstrate  that  the  electron-nuclear  contact 
mteraction  is  the  dommant  mode  of  nuclear  relaxation 
for  sodium  at  room  temperature.  (Contractor's 
abstract) 

3075 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo 

NECESSARY  CONDITION  ON  THE  RADIAL  DISTRIBU¬ 
TION  FUNCTION,  by  E.  Feenberg.  [1965]  [2^. 
(AFOSR-65-1810)  (^onsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-82- 
412  and  National  Science  Foundation)  AD  625682 

Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.  6;  658-659, 
Apr.  1965. 

Trial  functions  g(r)  may  be  used  as  radial  distribution 
(unctions  to  study  the  ground- state  properties  of  a 
uniform  extended  quantum  fluid.  A  result  obtained  by 
Wigner  and  Seitz  in  the  study  of  the  charged  electrcms 
gas  imposes  an  integral  inequality  on  any  assumed 

g(r).  The  relation  is  *"5*  I  1  -  g(r))''  dr/[.'o’ll  ' 

dr]^'^--!.  792/3^^^  =  1.243.  This  inequality  places 

an  effective  constraint  on  the  location,  magnitudes, 
and  width  of  the  nearest-neighbor  peak.  (Contractor's 
abstract) 

3076 

Washington  U.  (Dept.)  of  Physics,  St.  Louis,  Mo. 

DYNAMICAL  CORRELATIONS  AND  THE  NUCLEAR 
PHOTOEFFECT,  byT.-P.  Wang  and  J.  t/.  Clark. 
[1965]  (38lp.  incl.  tables,  refs.  (AFOSR- 66-0447) 
(%)onsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR-62-412)  AD  630313 

Uncla'<silied 

Also  published  in  Prog.  Theoret.  Phys.  (Japan),  v.  34: 
776-813,  Nov.,  1965. 

Strong  dynamical  correlations  unplied  by  realistic  2- 
nucleon  potentials  have  substantial  effect  on  energy 
moments  of  the  photonuclear  cross  section  calculated 
by  means  of  the  dipole  sum  rules.  A  model  is  devised 
in  which  it  IS  found  that  the  bremsstrahluiig  weighted 
cross  section,  which  is  sensitive  to  the  long-range 
behavior  of  the  2-body  correlation  factor  f,  may  be 
significantly  decreased,  and  the  integrated  cross  sec¬ 
tion  and  the  first  moment  of  the  cross  section,  which 
are  sensitive  to  the  2-nucleon  potental  and  to  the 
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short-range  behavior  of  f,  are  strongly  enhanced  rela¬ 
tive  to  values  of  these  moments  based  on  a  Fermi  gas 
model  and  monotonlc  central  potentials,^  The  numerical 
results  are  not  inconsistent  with  the  most  relevant 
experunental  data. 

3077 

Washington  U.  [Dept,  of  Physics]  St,  Louis,  Mo. 

PRIMARY  C06MIC-RAY  ALPHA-PARTICLES.  IV  - 
ENERGY  SPECTRUM  AT^l^N  GEOMAGNETIC 
LATTITUDE,  by  D.  E.  Guss.  [1965]  [15]p.  incl. 
diagrs.  tables,  refs.  (Sponsor^  jomtly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AFOSR-63- 
382],  Army  Research  Office  (Durham)  and  National 
Science  Foundation)  Unclassified 

Published  in  Nuovo  Cimento,  Series  X,  v.  39;  27-41, 

5eptrT,“l'865. 

From  the  analysis  of  an  emulsion  stack  eiqiosed  to  the 
primary  cosmic  radiation  over  Texas  on  Feb.  8,  1959, 
the  a -particle  mtegral  energy  spectrum  was  found  to 
be  well  represented  by  a  simple  power  law  of  the  total 
energy  N(W)  =  CW  m  the  kinetic  energy  range 
(2. 5  -  7. 5)  gev,  nucleon.  The  value  of  exponent  was 
found  to  be  y  :  1. 56  ±  0, 18,  which  is  not  appreciably 
different,  but  perhaps  somewhat  lower  than  a  value 
■y  a  1. 65  found  at  solar  minimum  in  the  kinetic  energy 
range  (1.8  -  3)  gev/^ucleon.  A  slightly  smaller 
exponent  at  solar  maximum  is  consistent  with  a  solar 
modulating  mechanism  which  preferentially  removes 
low-energy  particles  from  the  primary  cosmic- ray 
spectrum.  These  emulsions  were  exposed  at  a  time 
near  solar  maximum,  and  the  result  is  not  consistent 
with  a  value  v  =  1. 0  'n  this  energy  range  at  solar 
maximum,  as  has  been  suggested.  By  using  glass- 
backed  plates  and  a  low-temperature  Isotliermal  proc¬ 
essing  technique,  the  emulsion  noise  was  reduced  to  a 
level  where  measurements  could  be  extended  to  or  - 
particle  kinetic  energies  of  7. 5  gev/nucleon.  Agree¬ 
ment  of  the  point  on  the  integral  spectrum  at  a  kinetic 
energy  of  7  gev/nucleon  with  flux  values  found  at  Guam 
during  a  period  of  similar  cosmic- ray  intensity  shows 
that  there  is  no  significant  noise  contribution  in  these 
emulsions  which  varies  with  cell  size  in  the  same  way 
as  the  Coulomb  scattering  signal. 


3078 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

MEASUREMENT  OF  THE  mCsSBAUER  RECOILLESS 
FRACTION  IN  /t-Sn  FOR  1. 3  TO  370'’K,  by  C. 
Hobenemser.  [1965]  [12^.  incl.  illus,  diagrs.  tables, 
refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  AFOSR-64-383]  and 
National  Science  Foundation)  Unclassified 

Published  in  Phys,  Rev.,  v.  139;  A185-A196, 

3ul.  5,"  1965. 

Doppler-shift  measurements  of  Mffssbauer  recoiless 
fractions  f  in  "-Sn  show  discrepancies  of  the  order  of 


20  to  30%  and  sometimes  bear  quoted  errors  of  i  10%. 
Such  discrepancies  can  be  caused  by  usmg  incorrect 

values  of  o,  the  mternal  conversion  coefficient;  t  , 

’  m*' 

the  mean  life  of  the  excited  slate:  F,  and  r„,  the 

absorber  and  source  Imewidths;  and  B,  the  nunresonant 
background  present  in  the  de'ector  at  the  energy  of  the 
MOssbauer  yrays.  In  the  present  work,  the  use  of  a 
black  resonant  absorber  and  the  technique  x-y  delayed 
coincidences  combine  to  eliminate  dependence  on  these 
parameters  in  first  approximation.  In  particular,  the 
results  f  0. 455±0. 010  at  77. 3°K  and  f  =  0. 72±0. 01  at 
4,  2’K  are  obtained.  The  errors  arc  systematic,  and 
are  due  largely  to  uncertainties  in  evaluating  the 
residual  resonant  transmission  of  the  black  absorber, 
the  total  magnitude  of  which  is  about  5%  for  T  _100°K. 
For  the  experimental  temperature  range  of  1.3  '..T  - 
370'K,  f  values  are  obtained  at  over  300  points  for  two 
different  source  samples.  The  results  are  as  much 
as  20%  higher  than  some  previously  reported  values, 
and  also  do  not  agree  well  with  the  theoretical  calcula¬ 
tions  of  DeWames,  Wolfram,  and  Lehaman  for  T 
150°K.  On  the  other  hand,  when  the  data  are  expressed 
in  terms  of  a  Debye  temperature  £  derived  at  each 
temperature  from  the  Debye  formula  for  f,  the  £  values 
show  remarkably  little  variation  with  temperature,  and 
fall  on  a  smooth  curve.  The  results  at  low  temperature 
help  to  clarify  the  data  of  Wiedemann,  Kienle,  and 
Pobell  in  the  superconductmg  region  and  immediately 
above.  (Contractor’s  abstract) 


3079 

Washington  U.,  [Dept,  of  Physics]  St.  Louis,  Mo. 

NEW  MOSSBAUER  f  VALUES  IN  tl-Sn  (Abstract),  by 
C.  Hohenemscr  and  W.  F,  Walters.  [1965]  |2J>. 
Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under[AF  AFOSR-64-383]  and  National 
Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer,  phys.  Soc. ,  New 
York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n, 

V,  10:  64-65,  Jan.  28,  1965. 

Doppler-shift  measurements  of  MOssbauer  f  values 
show  discrepancies  of  the  order  of  20%-30%,  and  some¬ 
times  bear  quoted  errors  of  ±10%.  Such  discrepancies 
can  be  caused  by  using  incorrect  values  of  ot ,  the 
internal  conversion  coefficient;  Fl/F,  the  emission- 
absorption  width  over  the  natural  width;  and  B,  the 
nonresonant  background.  In  a  previous  "relative" 
experiment  for  1. 3  to  373°K,  a  black  resonant  ab¬ 
sorber  was  clamped  in  front  of  the  source.  The  count¬ 
ing  rate  depended  only  weakly  (through  the  resonant 
transmission  correction)  on  a  and  rl/F.  However,  f 
values  were  obtainable  only  if  f  was  known  for  a  single 
temperature  (for  normalization)  or,  equivalently,  if  B 
was  known.  In  a  new  eiqieriment,  the  black  absorber 
IS  retained,  but  B  dependence  is  avoided  by  identifying 
the  23.8-kev  y-rays  by  their  electronically  measured 
life-time.  Prompt  coincidences  from  Te  x-rays  are 
removed  by  critical  absorption.  The  result;  f  =  0. 46 
±  0. 01  at  77°K.  This  converts  the  relative  data  to  f 
values.  It  yields  f  =  0, 74  ±  0. 02  at  4‘  K. 
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Washington  U.  [Dept,  ol  Physicsj  St.  Louis,  Mo. 

ON  ARYLBORON  FREE  RADICALS,  by  S.  I.  Weissman 
and  H.  van  Willigen.  [1965J  [2^.  incl,  dugr. 
(AFOSR-65-2079)  (Sponsored  jointV  by[Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-65-771 ) 
and  National  Science  Foundation)  AD  627494 

Unclassified 


Also  published  in  Jour.  Anier.  Cheni.  Soc.,  v.  87: 
1965. 


Experiments  are  conducted  on  trimesitylboron,  which 
are  in  disagreement  with  those  of  Leffler,  Doland,  and 
Tanigaki  (Jour.  Anier.  Chem.  Soc.,  v.  67;  928,  1965), 
Leffler,  et  al,  concluded  that  dimesityboron  fluoride 
over  Na-K  alloy  giies  the  radical  Mes2B,  that  addition 


of  pyridine  to  this  radical  gives  a  second  radical  Mes^B 
-  .'yr,  and  that  the  trimesitylboron  negative  ion,  MeSjB, 
decomposes  to  Mes  B  after  prolonged  reduction.  It  is 
concluded  from  the  present  investigation  that  it  is  the 
dimesitylboron  fluoride  or  its  radical  which  decomposes 
and  forms  the  trimesitylboron  negative  ion.  Formation 
ol  MeSj-  Pyr  is  highly  improbable.  (Contractor's 
abstract) 
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Washington  U.,  Dept,  of  Physics,  St.  Louis,  Mo. 

PARAMAGNETIC  RESONANCE  ABSORPTION  OF  FREE 
RADICALS  AND  OTHER  SUBSTANCES,  by  R.  E. 
Norberg,  S,  I.  Weissman  and  others.  Final  technical 
rept.  Oct.  1,  1964-Sept.  30,  1965.  Oct.  21,  1965  [4lp. 
(AFOSR-66-0167)  (AF  AFOSR-65-771)  AD  628138 

Unclassified 

Results  of  studies  in  the  following  areas  are  briefly 
summarized;  spectra  of  triplets  and  biradicals;  effect 
of  optical  configuration  on  rates  of  electron  transfer;' 
intramolecular  migration  of  triplet  excitation;  triaryl- 
boron  free  radicals;  ESR  of  MnFg  ions  in  potassium 

and  ammonium  fluogermanates;  pulsed  NMR  in  Al  and 
Cu  single  crystals;  spin- spin  relaxation  of  f19  m  LaFj 

single  crystals;  and  pulsed  NMR  Ne^t  m  liquid  and 
solid  neon. 


with  an  adsorbed  solid  solution  was  obtained,  an 
attempt  was  made  to  study  these  systems  in  the 
absence  of  the  adsorbent,  but  many  difficulties  were 
encountered.  Studies  of  the  sulfur  trioxide  system 
were  an  accidental  by-product  ol  an  attempt  to  study 
a  simple  molecular  interaction  of  chains  of  SOj  mole¬ 
cules  in  the  monomer  SO^.  The  actual  situation  was 
much  more  complicated  than  anticipated,  and  the  result 
of  the  work  was  the  first  lengthy  contribution  to  the 
physical  chemistry  of  this  very  important  compound 
since  the  1920's.  Work  on  the  botanical  polymer  from 
locust  bean  gum  represents  an  attempt  to  apply  the 
methods  of  adsorption  study  to  a  much  more  complex 
system,  and  it  presents  many  problems  of  Interest  in 
biochemistry  as  well  as  in  pure  physical  chemistry. 
Dilute  solutions  of  hydrogen  in  simple  liquids  was 
studied  in  2  contrasted  situations;  the  physical  interac¬ 
tion  that  leads  to  solution  as  H2  in  liquid  argon,  and  the 
chemical  solution  in  liquid  sodium.  A  bibliography  of 
publications  is  included. 
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R^shington  U.  Dept,  of  Chemistry,  Seattle. 

SOLID  SOLUTION  OF  ARGON  AND  KRYPTON:  RE- 
.  FDfED  MEASUREMENTS,  by  B.  E.  F.  Fender  and 
G.  D.  Halsey,  Jr.  [1965]  [5^1.  incl.  tables,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  49(638)723)  and  Petroleum  Research 
Fund)  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  42;  127-131, 

3an7T~I?5B. 

Vapor  pressures  of  argon-krypton  mixtures  at  vanish¬ 
ingly  small  solid  accumulation  have  been  analyzed  to 
give  values  of  the  interaction  energy  parameter  w^^ 

for  a  number  of  Ar-Kr  solid  solutions  at  temperatures 
between  65°  and  101  °K  and  in  the  argon  mol-fractlon 
range  4%  to  16%.  Vapor  pressures  and  triple  points 
of  pure  argon  and  krypton  are  also  reported.  The  mol- 
fraction  dependence  of  w^  is  negligible,  and  compati¬ 
ble  with  that  predicted  by  an  exact  torm  of  the  regular 
solution  or  Ising  lattice  problem.  (Contractor's 
abstract) 
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Wa.shington  U.  Dept.,  of  Chemistry,  Seattle. 

VAN  DER  WA<\LS  FORCES  IN  CONDENSED  SYSTEMS, 
by  G.  D.  Halsey,  Jr.  Final  rept,  [1965]  [5^.  (AFOSR- 
65-0014)  (AF  49(638)723)  Unclassified 

A  brief  summary  ol  scientific  accomplishments  under 
this  contract  is  presented.  Must  of  the  work  pertained 
to  the  study  of  the  relatively  high-temperature  inter¬ 
action  of  gases  with  solids.  A  second  general  topic 
treated  was  that  of  solid  solutions  of  the  simplest  mole¬ 
cules  available.  After  observing  that  rapid  equilibrium 


Washington  U.  '  Dept,  of  Chemistry,  Seattle. 

THE  SOLUBILITY  OF  HYDROGEN  IN  LIQUID  SODIUM, 
byD.  W.  McClure  and  G.  D.  Halsey,  Jr.  [1965]  [6^. 
incl,  diagrs.  refs.  [AF  49(636)723]  Unclassified 

Published  in  Jour.  Phys.  Chem.,  v.  69:  3542-3547, 

?5ftTT965r 

The  solubility  of  gaseous  hydrogen  m  molten  sodium  has 
been  determined  over  the  temperature  range  260-350°, 
m  the  region  where  concentration  varies  as  the  square 
root  of  the  pressure,  up  to  the  concentration  where 
there  is  separation  of  a  hydride  phase..  The  heat  of 
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solution  is  small,  -  2  i  2  kcal  mol  of  Similar  re¬ 
sults  for  deuterium  are  reported.  (Contractor's 
abstract) 
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Washington  U.  Dept,  of  Chemistry,  Seattle. 

INFRARED  SPECTRUM  OF  by  C. 

2 

Chackerian,  Jr.  and  D.  F.  Eggers,  Jr.  [196S{[lip. 
incl.  tables,  (AF06R-65- 21 63)  (Sponsored  jomtly  by 
Air  Force  Office  oi  Scientific  under  [AF  49(638)797] 
and  National  Science  Foundation)  AO  629380 

Unclassified 

Also  published  m  Jour.  Chem.  Phys. ,  v,  43;  757-758, 

JuIyf^iWB.’ 

12  18 

The  observed  vibrational-band  centers  of  C  0-  be- 
“1  “ 

tween  1600  and  5000  cm  are  reported  and  compared 
with  calculated  values,  A  1. 5-m  Ebert  vacuum-grating 
spectrometer  was  used  with  spectral  shtwldth  between 
0, 1  and  0. 3  cm'I  to  obtain  the  spectrograms.  The 
vibrational-band  centers  given  aie  believed  to  be 
accurate  to  ±  0. 05  cm*^.. 
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Washington  U.  Dept,  of  Chemistry,  Seattle, 

PERTURBATION  OF  SINGLET-TRIPLET  TRANSITIONS 
ENERGIES,  by  R.  E.  Kellogg  and  W.  T.  Simpson. 

[1965J  [SJp.  incl.  diagr.  table,  refs,  (AF  AFOSR-63-64] 

Unclassified 

Published  in  Jour,  Ainer.  Chem,  Soc. ,  v,  87;'  4231- 
4234,  Oct.  5,  1965. 

The  first  singlet-triplet  transition  energies  for  various 
substituted  butadienes  have  been  measured.  A  red  shift 
found  consistently  going  with  1-  or  1,  4- substitution  but 
not  consistently  with  2-  or  2, 3-substitution  is  taken  as 
evidence  of  hyperconjugation.  A  major  conflicting 
possibility  for  explaining  spectral  shifts  is  Internal 
dispersion  forces.  The  dispersion  force  effect  here 
is  minimized  because  the  transition  studied  has  almost 
zero  transition  moment.  A  valence  bond  theory  of 
perturbation  of  ir-electron  systems  is  developed  and 
used  to  explain  the  results,  A  formula  for  free  valence 
of  residual  affinity  can  be  adapted  from  another,  comple¬ 
mentary,  expression  which  automatically  appears  in  the 
theory.  It  is  judged  more  approximate  to  emphasize 
the  complementary  expression,  which  is  called  fixed 
valence.  The  fixed  valence  for  a  site  is  the  sum  of  the 
Dirac-Penney  bond  orders  of  all  bonds  in  the  unper¬ 
turbed  molecule  Involving  that  site.  The  perturbation 
energy  for  radical  attack  is  found  to  be  inversely  pro¬ 
portional  to  the  fixed  valence.  (Contractor's  abstract) 
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Washington  U.  Dept,  of  Chemistry,  Seattle. 

A  STUDY  OF  BONDING  IN  IRON  COMPOUNDS  USING 

700 


THE  MOSSBAUER  EFFECT,  by  N.  E.  Erickson. 

Final  rept.  June  3,  1965,  186p.  incl.  diagrs.  tables, 
refs.  (AFOSR-65-1225)  (AF  AFOSR-63-253, 

AF  AF06R-64-594,  and  AF  49(638)1004) 

Unclassified 

A  series  of  studies  are  described  in  which  the  relation¬ 
ship  between  certain  features  of  Mbssbauer  spectra 
and  the  bondmg  characteristics  oi  iron  m  various  types 
of  compounds  were  mvestigated.  A  study  of  Mdssbauer 
spectra  of  a  number  of  low-spin  and  high-spin  ferrous 
and  ferric  mixed  cyanide- di-im me  complexes  is  re¬ 
ported.  It  was  found  that  when  the  differences  in  chemi¬ 
cal  isomeric  shifts  between  similar  ferrous-ferric  com¬ 
pounds  are  plotted  versus  the  average  shift  of  the  pair, 
the  resulting  curve  is  linear  and  valid  for  both  high-and 
low-spin  compounds,'  A  linear  relationship  was  found 
to  exist  between  average  chemical  isomeric  shift  and 
redox  potentials  of  these  pairs.  This  work  reports 
the  first  Mbssbauer  study  of  iron  in  a  negative  oxida¬ 
tion  state  and  the  first  Mbssbauer  studies  of  cis-trans 
isomerism  in  iron  compounds,  where  the  isomerism 
arises  from  the  relative  positions  of  2  groups  around 
a  single  metal  atom. 


3088 

Washington  U.,  Dept,  of  Chemistry,  Seattle. 

AN  EXAMPLE  OF  Snl  CLEAVAGE  OF  A  SULFIDE,  by 
W.  M.  Schubert  and  Y.  Motoyama.  [1965]  [2]p.  incl. 
diagr.  table,  refs.  (AFOSR-66-0306)  (AF  AFOSR-64- 
590)  AD  629806  Unclassified 

Also  published  in  Jour.  Amer.;  Chem.-  Soc. ,  v.  67; 

tt  lias  been  established  that  unimolecular  carbon- 
sulfur  heterolysis  is  the  rate- controlling  step  in  the 
conversion  of  alkyl  o-dimethylaminobenzyl  sulfides 
to  N,  N-dimethyl-benzaliminium  ion  in  aqueous  acidic 
media.  This  appears  to  be  the  first  authentic  instance 
of  an  alkyl-sulfur  bond  of  a  sulfide.  In  pure  water, 
the  alkyl  o-dimethylaminobenzyl  sulfides  are  hydro¬ 
lyzed  to  benzaldehyde  practically  instantly.  In  dilute 
aqueous  acidic  media,  in  which  the  substrate  is  present 
largely  as  the  nitrogen  conjugate  acid,  SH'^,  the  reac¬ 
tion  rate  is  slow  enough  to  measure.  The  over-all 
reaction  proceeds  quantitatively  in  two  stages;  the 
sulfide  to  PhCH  =  NME^  and  then  to  PhCHO.  The  re¬ 
port  concerns  the  kinetics  of  the  first  stage.  First- 
order  rate  constants  for  the  stage  were  obtained  by 
an  ultraviolet  spectrophotometric  method. 
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Washington  U..  ]Dept.  of  Physics]  Seattle.. 

EFFECTS  OF  TURBULENCE  IN  He  H  THERMAL 
COUNTERFLOW,  by  J.-  T.  Tough,  W.  D.  McCormick, 
and  J.  G,  Dash,  [1965]  [5 jp,  incl,  diagrs,  refs. 
(AFOSR-66-0401)  (AF  AFOSR-62-298)  AD  629533 

Unclassified 

Alsu  published  in  Phys.  Rev.,  v.  140;  A1524-A1526, 

N5v."^'25;i^65r' 
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Measurement  of  the  damping  of  small-amplitude 
transverse  vibrations  of  a  fine  wire  was  used  to  investi¬ 
gate  thermal  counterflow  of  He  n  in  wide  channels  of 
rectangular  cross  section.  Below  a  critical  heat  cur¬ 
rent,  the  damping  is  independent  of  the  current,  and  is 
dictated  by  laminar  viscous  flow  of  normal  fluid.  At 
higher  heat  currents,  the  damping  increases  above  the 
subcritlcal  value,  and  the  excess  damping  has  been 
studied  as  a  function  of  parameters  of  the  apparatus  and 
liquid.  The  dependence  of  the  magnitude  of  the  critical 
heat  current  on  temperature  and  channel  width  is  de¬ 
scribed  by  a  critical  Reynolds  number  R  =  pV  d/  q  a- 

0  nc 

1 200,  where  V  is  the  normal  fluid  velocity  corre- 
’  nc 

spending  to  the  critical  heat  current,  d  is  the  channel 
width,  n  is  the  normal  fluid  viscosity,  and  p  is  the  total 
density.  R  is  independent  of  wire  diameter  and  vibra¬ 
tion  freque&y.  The  excess  damping  was  found  to  fit  a 
single  empirical  expression  over  a  wide  range  of  eiqierl- 
mental  parameters.  An  outstanding  characteristic  ctf 
the  supercritical  damping  force  is  its  dependence  on 
the  Reynolds  numbei^R  -  R  )  (Contractor's 
abstract) 
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Washington  U.  [Dept,  of  Physics]  Seattle. 

THE  SPECIFIC  HEAT  OF  ADSORBED  MONOLAYERS 
OF  "^He,  by  D.  L.  Goodstein,  W.  D.  McCormick,  and 
J.  G.  Dash.  [1965]  [2]p.  (AF06R-66-2849) 

(AF  AFOSR-62-298)  AD  645173  Unclassified 

Also  published  in  Proc.  Ninth  Internat'l.  Conf.  on 
Low  ‘Temperature  Physics,  Columbus,  Ohio  (Aug.  31- 
Scpt.  4,  1964),  ed.  by  J.  6.  Daunt,  D.  0.  Edwards, 
and  others.  New  York,  Plenum  Press,  v.  LT9  (Pt,  B); 
368-369,  1965. 

Apparatus  and  measurements  on  the  specific  heat 
capacity  of  adsorbed  helium-three  are  described  in 
m  terms  of  a  fractional  coverage  referred  to  argon 
atom  monolayer  films.  A  report  of  Initial  findings 
for  helium-four  on  copper  and  on  argon  arc  also  re¬ 
ported  along  with  more  extensive  data  of  helium-three 
on  argon  between  0. 2  and  2. 0°K. 
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Washington  U.,  [Dept,  of  Physics]  Seattle. 

THE  FLOW  OF  He  H  AT  MODERATE  REYNOLDS 
NUMBERS,  byj.  T.  Tough,  W.  D.  McCormick,  and 
J.  G.  Dash.  [1965]  [4]p.  incl.  diagrs.  (AF  AFOSR-62- 
298)  Unclassified 

Published  in  Proc.  Ninth  Internat'l,  Coni,  on  Low 
Temperature  Physics,  Columbus,  Ohio  (Aug.  31-Sept. 
4,  1964),  ed.  by  J.  G.  Daunt,  D.  O.  Edwards,and 
others.  New  York,  Plenuir.  Press,  v.  LT9(Pt.  A):  287- 
290,  1965. 

The  damping  of  small-amplitude  vibrations  of  a  fine 
wire  IS  used  as  a  probe  of  the  onset  and  development  of 
critical  flow  phenomena  in  He  II.  The  wire  Is  located 
in  a  thermal  counterflow  produced  in  a  channel  of 


rectangular  cross-section.  The  vibrating  wire  re¬ 
sults  are  another  indication  of  classical  turbulence 
type  phenomena  in  He  D  counterflow,  both  in  the 
occurrence  of  a  critical  Reynolds  number  and  in  the 
dependence  of  the  excess  damping  force  on  (R  -  R  )v  2, 
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Washington  U.  [Dept,  of  Physics]  Seattle, 

DISCUSSHMf  OF  FACTORS  AFFECTING  THE  ABSO¬ 
LUTE  ACCURACY  OF  MOSSBAUER  f  MEASUREMENTS, 
by  R.  M.  Housley.  [1965]  [6]p.  incl.  diagrs.  (AF06R- 
65-1966)  (AF  AFOSR-64-594)  AD  626525 

Unclassified 

Also  published  in  Nuclear  Instr,  and  Methods,  v.  35; 

n-ii,  Tuiy  mi. 

The  possible  influence  on  MOssbauer  f  measurements 
of  the  following  effects  are  considered;  (1)  resonant 
nucl(%.r  self  absorption  in  the  source;  (2)  inelastic 
electronic  scattering  in  the  source;  (3)  non- resonant 
nuclear  absorption  in  the  absorber;and  (4)  inelastic 
electronic  scattering  and  resonant  nuclear  scattering 
in  the  absorber.  Sources  of  the  effects  and  methods 
of  calculating  or  measuring  the  strength  of  the  effects 
are  discussed. 
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Washington  U.  [Dept,  ol  Physics]  Seattle, 

INTERNAL  CONVERSION  IN  Fe®’  FR(»-  THE 
MOSSBAUER  EFFECT  IN  IRON,  by  R.  H.  Nussbaum 
and  R.  M.,  Housley.  [1965]  [8k>.  incl.  diagr.  table, 
refs,  (AFOSR-65-2571)  (Sponsored  Jointly  by  Air  Force 
Office  Scientific  Research  under  AF  AF08R-84-594 
and  National  Science  Foundation)  AO  628824 

Unclassified 

Also  published  ir.  Nuclear  Phys. ,  v.  68:  145-152, 

June  1965. 

The  conversion  coefficient  of  the  14. 4  kev  MOssbauer 
transition  in  Fe®’^  was  determined  from  the  effective 
nuclear  resonance  cross  section  of  a  thin  natural  iron 
foil  placed  in  a  saturating  magnetic  field.  Near  natural 
line  widths,  were  obtained  with  a  single  line  source 
with  precisely  known  resonant  fraction.  The  total 
conversion  coefficient  of  9. 0  s  0, 4  is  in  agreement 
with  recent  values  from  nuclear  spectroscopy. 
(Contractor's  abstract) 
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MEAN-SQUARE  NUCLEAR  DSSPLACEMENT  OF  Fe®’ 
IN  Zn  FROM  THE  MOSSBAUER  EFFECT,  by  R.  M. 
Housley  and  R.  H.  Nussbaum.  [1965]  [2]p.  incl.  diagr, 
(AF06R-6S-2597)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  .\F  AF06R-64-594 
and  National  Science  Foundation)  AD  628825 

Unclassified 
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Also  published  In  Phyn.  Rev.,  v.  138:  A753-A754, 

IlTslytrim - 

57 

Fe  in  Zn  shows  »  quadrupole  splitting  of  0. 53  ± 

0. 03  mm/ sec  and  a  chemical  shift  of  0. 53  t  0. 02  mm/ 
sec  relative  to  an  Fe  metal  absorber  at  room  tempera¬ 
ture.  The  measurements  of  the  Mossbauer  fraction  f 
indicate  a  ratio  of  mean-square  displacements 

/  X  >  If  '  V  X  I.  >  2  at  room  temperature  relative 

to  the  crystal  c  axis.  This  is  in  qualitative  agreement 
with  lattice-dynamical  calculations.  (Contractor's 
abstract) 
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Washington  U.  [Dept,  of  Physics]  Seattle. 

f  MEASUREMENTS  WITH  BLACK  ABSORBERS,  by 
J.  G.  Dash.  [1965]  [(>.  Incl.  dlagrs..  (AFCI6R-66- 
1605)  (AF  AFOSR-84-594)  AD  641765  Unclassified 


Also  published  in  Moisbauer  Effect  Methodology, 
Proc.  of  the  First  Symposium,  New  York  (Jan.  28, 
1965),  ed.  by  I.  J.  Gruverman.  New  York,  Plenum 
Press,  v.  1:107-114,  1965, 


A  discussion  is  given  of  a  technique  lor  the  measure¬ 
ment  of  the  MOssbr.uer  fraction  (()  of  v  radiation 
intensity  which  employs  an  absorber  which  is  opaque 
to  the  Mossbauer  line  but  transparent  to  the  recoil 
radiation. 
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INTERNAL  FliLD  OF  FE®''  IN  NI  IN  THE  REGION  OF 
THE  CURIE  POINT,  by  D.  G.  Howard,  B.  D.  DunUp, 
and  J.  G.  Dash.  [1065]  Sp.  incl.  diagrs.  refs. 

(AF  AFOSR-64-594)  Unclassified 

Published  m  Phys.  Rev.  Ltrs. ,  v.  15:  628-632, 

Oct.  Ti;  f965. 

The  variation  of  magnetization  with  temperature  of  a 
ferromagnetic  material  near  the  Curie  point  T  may  be 
calculated  to  be  M  const  x  ( 1  -T  T|,)8, where  ^depends 
upon  the  model  used.  Beta  is  =  0. 31  for  a  3-dimensional 
Ising  mode;  and  1/2  for  the  molecular  field  approxima¬ 
tion,  Mlissbauer  spectra  were  obtained  with  a  multi¬ 
channel  spectiometer  and  these  were  resolved  into  6- 
iine  pat  erns  tp  to  0, 98  T^,.  Above  this  temperature 
the  normal  in.ensity  ratios  appear  to  be  preserved, 
through  they  are  no  longer  resolved.  Beta  was  found 
to  be  0, 33  4  0. 03  in  the  region  0, 84  <  T/T^,  •  0. 99  and 

followed  the  1/  2  power  law  closely  at  higher  tempera¬ 
tures. 
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PHASE  CHANGE  IN  ADSORBED  HEUUM  AT  LOW 
TEMPERATURE,  by  D.  L.  Goodstein,  J,  G.  Dash, 
and  W.  D.  McCwmick,  [1905]  [3]p.  incl.  diagrs. 
refs,  (AFOSR-66-0378)  (AF  AF03R-65-923) 

AD  629831  Unclassified 


Washington  U.  [Dept,  of  Physics]  Seattle. 

FERROMAGNETISM  OF  DILUTE  SOLUTIONS  OF  CO¬ 
BALT  IN  PALLADIUM,  by  R.  D.  Dunlap,  J.  G.  Dash, 
and  others.  [1965]  [5^.  incl.  diagrs.  table.  (AF06R- 
66-1608)  (AF  AF06R-64-594)  AD  643424 

Unclassified 

Also  published  in  Proc.  Nlntn  Internat'l.  Conf.  on 
Low  Temperature  Phyalcs,  Columbus,  Ohio  (Aug.  31- 
Sept.  4,  1964),  ed.  by  J.  G.  Daunt,  D,  0.  Edwards 
and  others.  New  York,  Plenum  Press,  v.  LT9(Pt.  B): 
1007-1011,  1965. 

Previously  reported  measurements  of  ferromagnetic 
transitions  in  solid  sulutlmis  of  the  cobalt-palladium 
system  cover  the  concentration  range  from  100  to  0. 1% 
Co.  The  most  dilute  sample  was  reported  to  have  a 
Curie  temperature  of  7°K  and  the  extrapolation  of  the 
Tg  vs  concentration  curve  see.med  to  indicate  that  a 
transition  would  occur  for  arbitrarily  small  concentra¬ 
tions  of  cobalt.  The  present  work  is  an  extension  of 
these  results  in  an  attempt  to  determine  whether  there 
is  a  critical  concentration  below  which  ferromagnetism 
does  not  exist  at  T  =  0. 


Also  published  in  Phys,  Rev.  Ltrs.,  v.  15:447-449, 

]?cpTnr:T5B5r“ 

^eciftc-heat  data  arc  presented  for  adsorbed  helium 
in  the  temperature  range  from  0. 25  to  4'’K,  at  several 
partial  monolayer  coverages.  The  results  are  inter¬ 
preted  as  indicating  the  existence  o!  2  surface  phases. 


3099 

Wayne  State  U,  Dept,  of  Physics,  Detroit,  Mich. 

LANDAU  LEVEL  OSCILLATIONS  IN  THE  MAGNETO- 
ACOUSTIC  ABSORPTION  IN  ZINC,  by  H.  V.  Bohm 
and  L.  Mackinnon.  [1965]  [4jp,  incl.  diagrs.  (AF 
AFOSR-62-379)  Unclassified 

Published  in  Proc.-  Ninth  Internat'l,  Conf,  on  Low 
Temperature  Physics,  Columbus,  Ohio  (Aug.  31-Sept. 

4,  1964),  ed.  by  J.  G.  Daunt,  D.  O.  Edwards, and 
others.  New  York,  Plenum  Press,  v.  LT9(Pt.  B): 
786-789,  1965. 

Most  of  the  work  so  far  described  has  been  confined  to 
the  orientations  H  4.  q  and  H  II  q,  where  H  is  the 
magnetic  field  and  q  the  propagation  direction  of  longi¬ 
tudinal  megacycle  ultrasonic  waves.  This  paper 
describes  some  ewerlmental  results  obtained  for  other 
relative  orientations  of  H  and  q.  The  ultrasonic 
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apparatus  used  was  that  described  by  Kamm  and  Bohm 
(Rev.  Sclent,  Instr. ,  v.  33;  957,  1962)  operating  at 
frequencies  between  230  and  350  mcps  in  the  tempera¬ 
ture  range  4. 2°  to  1. 4°K.  Experimental  results  indi¬ 
cate  that  the  magnetoacoustic  technique  is  capable  of 
providing  information  on  certain  fermi  surface  cross- 
sectional  areas  as  well  as  on  caliper  dimensions. 


3100 

Wayne  State  U.  Dept,  of  Physics,  Detroit,  Mich, 

INVESTIGATIONS  OF  THE  ELECTRONIC  STRUCTURES 
OF  METALS  USING  ULTRASONIC  TECHNIQUES,  by 
N,  Tqiley.  [1965]  [I8]p.  incl.  dlagrs.  refs,  (AFOSR- 
66-0079)  (AF  AFOSR-64-695)  AD  629858 

Unclasstfied 

Also  published  in  Proc,  IEEE,  v,  53:1586-1603, 

ScT  1965, - 

The  paper  reviews  ultrasonic  research  on  the  electronic 
properties  of  metals  performed  since  the  first  observa¬ 
tions,  about  10  yr  ago,  that  at  low  temperatures  elec¬ 
trons  are  responsible  for  the  primary  contribution  to 
the  ultrasonic  attenuation.  After  a  description  of  the 
Fermi  surface  and  other  aspects  of  the  physics  of  elec¬ 
trons  in  metals,  there  is  a  sketch  of  the  o~igins  of 
geometric  resonances,  acoustic  cyclotron  resonances, 
and  quantum  oscillations,  as  well  as  other  less  familiar 
magnetoacoustic  effects  in  the  ultrasonic  attenuation  in 
pure  metals,  "'he  types  of  Information  that  each  of 
these  effects  can  give  about  the  Fermi  surface  are  cited. 
There  is  a  discussion  of  ultrasonic  attenuation  eiqiert- 
ments  in  superconductors,  and  of  the  kinds  of  informa¬ 
tion  that  these  experiments  can  provide.  In  each  area, 
the  present  status  of  research  is  indicated.  The  paper 
concludes  with  a  brief  description  of  the  experimental 
techniques  involved  in  this  branch  of  research.  Included 
are  some  relatively  new  techniques  for  performing 
simultaneous  experiments  at  several  ultrasonic  fre¬ 
quencies  and  for  performmg  ultrasonic  attenuation 
experiments  in  metals  at  9  Gc  s.  (Contractor's 
abstract) 


3101 

Wayne  Stale  U.  Dept,  of  Physics,  Detroit,  Mich, 

QUANTUM  OSCILLATIONS  IN  THE  ULTRASONIC 
ATTENUATION  IN  CHROMIUM,  by  W.  B.  Wallace, 

N.  Tepley  and  others.  [1965]  [2|p,  incI.  diagr, 
(AFOSR-66-1318)  (In  cooperation  with  Massachusetts 
Inst,  of  Technology  ,  Cambridge  AF  49(638)1468) 

(AF  AFOSR-64-695)  AD  639007  UncUssUied 

Also  published  in  Phys.  Ltrs.,  v.  17;  184-185, 

J5I>m,T555r~ 

A  report  is  given  of  preliminary  observations  of  quantum 
oscillations  in  the  ultrasonic  absorption  in  single  crystal 
samples  of  chromium  which  were  measured  at  1, 2  K  in 
magnetic  fields  up  to  110  kgaiiss. 


3102 

Weizmann  Inst,  ct  Science,  Rehovoth  (Israel). 

ULTRASOUND  CHEMICAL  EFFECTS  CW  PURE 
ORGANIC  UQUIOS,  by  A,  Welssler,  I.  Pecht,  and 
M.  Anbar.  [1965]  [2i).  incl.  refs.  (AFOSR-66-0063) 
(AF  EOAR-65-87)  AD  629295  Unclassified 

Also  published  in  Science,  v.  150:  1288-1289,  Dec. 

T5B5: - 

Molecular  fragmentation  of  organic  liquids  was  pro¬ 
duced  by  cavitation  due  to  ultrasound  waves,  ever  in 
the  absence  of  water.  The  sonolysis  of  acetonitrile 
under  argon  yielded  N2,  CH^,  and  H2;  but  under  oxygen 

the  products  were  H,,  CO,  CO  ,  andH.O.  Pure  non- 

£  %  i 

aqueous  carbon  tetrachloride  also  underwent  sonolytic 
decomposition  under  either  argon  or  oxygen,  with  the 
production  of  elemental  chlorine.  (Contractor's 
abstract) 


3103 

Weizmann  Inst,  of  Science.  Dept,  of  Applied 
Mathematics,  Rehovoth,  Israel. 

FINE  STRUCTURE  OF  THE  2®P  and  3®P  STATES  OF 
HELIUM,  bv  B.  Schlff,  C.  L.  Pekeris,  and  H,  Llfson. 
[1965]  (41p.  incl.  tables,  refs.  (AFEOAR-F''-69) 

Unclassified 

Published  in  Phys.  Rev,,  v.  137:  A1672-A1675, 

Sifar:i'5nS65. 

Nonrelativisitic  eigenvalues  accurate  to  one  part  in 

10®  to  10'®  have  been  obtained  for  the  2^P  and  3®P 
states  of  helium  by  improving  the  method  previously 
developed  for  calculating  2- electron  atom  P- state 
wave  functions,  and  by  including  up  to  560  terms  in  the 
eiqiansion.  The  corresponding  values  for  the  fine- 
structure  splitting  of  the  2  levels  are  accurate  to  be- 

tween  10  and  10'  cm"*,  and  the  small  discrepancy 
with  eiqieriment  is  presumed  to  be  due  to  the  neglect 
of  quantum-electrodynamic  correction  terms  of  relative 
order  o®  in  the  calculation.  The  results  for  the  2^P 
state  are  m  good  agreement  with  those  obtained  recently 
by  C.,  Schwartz.  (C  itractor's  abstract) 


3104 

Weizmann  Inst,  of  Science.  Dept,  of  Applied 
Mathematics,  Rehovoth  (Israel). 

THE  NUMERICAL  INTEGRATION  OF  THE  EQUATIONS 
OF  MOTION  OF  A  VISCOUS  FLUID,  by  J.  GUlls  and 
A.  Brandt.  Final  rept, ,  pt.  1,  Aug.  25,  1965  [3^. 
[AFOSR-65-2213,  pt.  1]  (AF  EQAR-63-73)  AD  628179 

Unclassified 
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A  brid  review  U  given  of  work  on  the  developroeat  of 
method*  lor  solving  the  equations  of  motion  of  magneto- 
hydrodynamics,  taking  accotml  of  viscous  effects.  The 
case  of  an  electrically  conductive  fluid  in  an  external 
transverse  magnetic  field  is  investigated.  When  the 
external  field  is  zero,  the  equations  reduce  to  those  of 
Navter- Stokes.  Several  checks  to  the  accuracy  of  the 
solutions  are  considereo. 


3105 

Weizmann  Inst,  of  Science,  Dept,  of  Applied 
Mathematics,  Rehovoth  (Israel). 

MAGNETOHYDBODYNAMIC  FLOW  IN  THE  INLET 
REGION  OF  A  STRAIGHT  CHANNEL,  by  A.  Brandt 
andj.  Gluts.  (Final  rept. ,  pt.  2J  Aug.  25,  1965,  42p. 
incl.  diagrs.  tables.  [AF<%]R-63-2213,  pt,  2]  (AF 
EOAR-63-73)  AD  628180  UncUssified 

Also  published  in  Phys.  Fluids,  v.  9:  690-699, 

SpFnwir — 

For  the  problem  discussed  in  part  i,  the  complete 
equations  are  solved  numerically  without  any  approxi¬ 
mating  assumptions,  and  the  velocity  profiles,  magnetic 
liners  of  force,  and  pressure  diet  ■  rution  are  calculated. 
Comparison  of  the  results  to  other  studies  are  made  in 
the  limiting  case  of  Urge  Reynolds  number. 


3106 

Weizmann  Inst,  of  Science.  Dept,  of  Applied  Mathematics, 
Rehovoth  (Israel). 

ASYMPTOTIC  APPROACH  TO  HARTMANN- 
POISEUILLE  FLOWS,  by  J.  Gillis  and  A.  Brandt. 

[Final  rept.,  pt.  3]  Aug.  25,  1965,  26p.  incl.  tables. 
[AFOSR-65-2213,  pt.  3]  (AF  EOAR-63-73)  AD  628181 

Unclassified 

The  steady  state  flow  is  considered  with  or  without  the 
magnetic  field.  Special  attention  is  given  to  the  rate 
of  approach  of  the  flow  to  the  Hartmann- Poiseuille 
patterns  downstream.  In  general  the  approach  to  the 
limiting  pattern  is  eiqionentlal,  The  exponents  are 
found  to  fall  Into  2  cUsses,  one  depending  chiefly  on 
the  Reynolds  number  and  Hartmann  number, 
and  tne  other  on  the  magnetic  Reynolds  number  and 
Hartmann  number.  (Author's  abstract) 


3107 

Weizmann  Inst,  of  Science,  Dept,  of  Biochemistry, 
Rehovoth  (Israel). 

THE  EFFECTS  OF  STRUCTURAL  DEGRADATION  ON 
THE  COUPLED  PHOTOCHEMICAL  ACTIVITIES  OF 
ISOLATED  CHLOROPlASTr,  by  J.  Gressel  and  M. 
Avron.  [1965]  [lljp.  incl,  diagrs.  tables,  refs. 
(AF06R-65-1298)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  EOAR-64-19] 
and  Charles  F.  Kettering  Foundation)  AO  620594 

UncUssified 


Also  published  in  Biochim..  et  Biophys.  Acta,  v.  94; 
3l-4l,  Jan.  1965. 

IsoUted  washed  chlorcpUsts  were  degraded  by  sonica- 
tipn  or  lipolytic  enzymes  and  the  inhibition  M  pnoio- 
phosphorylation  cot^led  to  photoreduction  was  measured. 
Sanication,  pancreatic  lipase  and  phospholipase  inhibited 
photqphosphoryUtion  with  ferricyanide.  This  differentUl 
inhibition  of  phosphoryUtion  could  not  be  accounted  for  by 
any  type  ot  ATPaseactivity.  Wheat  germ  lipases,  which  best 
hydrolyse  lipids  with  short  fatty  acid  chains,  aid  not 
affect  the  photoreactions.  Some  poorer-grade  prepa¬ 
rations  were  contaminated  with  an  ATPase  which 
Could  account  for  some  uncotqiling.  The  data  siqiport 
the  hypothesis  that,  as  witn  mitochondria,  a  more 
complex  phospholipoprotein  structure  is  necessary  for 
coiqiled  reactions  than  for  electron  transport  alone. 


3108 

Weizmann  Inst,  of  Science.  [Dept,  of  Biochemistry] 
Rehovoth  (Israel). 

ON  THE  OXIDATION- REDUCTION  POTENTIAL  OF 
THE  PHOTOPRODUCED  REDUCTANT  OF  ISOLATED 
CHLOROPLASTS,  by  G.  Zweig  and  M.  Avron.  [1965] 
[4]p,  incl.  table.  (AF06R-65-2858)  [AF  EOAR-64-19) 
AD  629288  UncUssUied 

Also  published  in  Biochem.  and  Biophys.  Research 
Commun. ,  v.  IS;  397-400,  May  3,  1965. 

Observations  that  the  experimenUliy  obtained  value  for 
the  redox  potential  of  the  photoproduced  reducUnt  in 
isoUted  chloropUsts  is  about  -0. 5  v  and  that  ferredoxin 
is  not  required  for  the  photoreduction  of  diquat  (1,  1'- 
ethylcne,  2,  2'-dipyridylium  dibromide),  led  to  the 
conclusion  that  ferredoxm  may  not  be  the  endogenous 
reductant  with  the  most  negative  oxidation-reduction 
potential. 


3109 


Weizmann  Inst,  of  Science.  Dept,  of  Biophysics,  Rehovoth 
(Israel). 

USE  OF  POLY-of-AMINO  ACIDS  IN  BIOLOGICAL 
STUDIES,  by  E.  Katchalski.  [1965]  [36]p.  incl.  illus. 
dUgrs.  Ubles,  refs,  (AFOSR-66-0288)  [AF  EOAR-63- 
59]  AD  639505  Unclassified 

Also  published  in  Harvey  Lectures,  Series  59:  243-278, 

im. - 

Polyamino  acids  have  been  useful  in  the  elucidation  oi 
Uie  mode  of  action  of  known  proteolytic  enzymes,  as 
well  as  in  the  search  for  new  proteolytic  enzymes.  The 
work  performed  using  synthetic  polypeptide  antigens 
has  contributed  much  to  knowledge  of  the  factors  deter¬ 
mining  antigenicity  of  protems,  The  close  resemblance 
between  the  antibacterial  and  antiviral  properties  of 
basic  polyamino  acids  and  some  natural  peptides  indi¬ 
cates  that  both  the  synthetic  model  compounds  and  the 
natural  materials  may  act  biologically  by  a  similar 
mechanism.  Basic  polyamino  acids  may  prove  to  be 
useful  in  the  clarification  of  the  role  of  the  basic 
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prouunines  and  histones  in  regulating  cfaramosome 
activity.  In  view  ot  the  achievements  attained  with 
simple  high  molecular  weight  model  compounds,  it 
might  be  antic^ted  that  when  the  organic  chemists 
have  a  large  number  oi  synthetic  high  molecular 
weight  polypeptides  of  a  predetermined  amino  acid 
sequence,  these  macromolecules  will  be  o(  even  greater 
use  than  the  polyamino  acids  in  unraveling  the  secrets 
of  protein  mdecules  and  in  establishing  the  correlation 
between  their  structure  and  function. 


3110 

Wejzmann  Inst,  of  Science.  [Dqit.  of  Biophysics] 

Rehovoth  (Israel). 

PREPARATION  AND  CHARACTERIZATKXf  OF  POLY- 
OIMLANYL  RABBIT  r-GLOBUUN,  by  S.  Fuchs  and 
M.  Sela.  [1965]  [10|p.  incl.  Ulus.  (Uagrs.  tables,  refs. 
(AFOSR>66-1140)  (St>onsored  jointly  by  Air  Force 
Office  of  Scientific  ^search  under  [AF  ’'OAR-64- 22] 
and  National  Institutes  of  Health)  AO  639528 

Unclassified 

Also  published  in  Jour.  Biol.  Chem.,  v.  240.  3558-3567, 
Sept.  1965. 

Poly-Dl-alanyl  rabbit  y-globulin  was  prepared  from  >• 
globulin  and  N-carboxy-DL-alaninc  anhydride,  and 
purified  by  chromatograph  on  columns  of  Sepludex  G-50. 
Over  75%  of  the  <  -amino  groups  reacted  with  the  mono¬ 
mer,  yielding  derivatives  in  which  around  700  alanine 
residues  are  attached,  on  the  average,  per  globulin 
molecule.  Polyalanyl  globulin  preparations  were  cleaved 
with  mercaptoethanol  in  the  absence  of  urea,  and  could 
be  fragmented  with  papain  to  yield  alanylated  chains  and 
fragments.  These  were  separated  and  analyzed  for 
their  alanine  content.  The  extent  of  attachment  of  alanine 
residues  per  e  ammo  group  of  chain  A  or  B  was  essen¬ 
tially  the  same.  Alanylated  globulins,  chams,  and 
fragments  were  characterize  physico-chemicaUy  and 
compared  with  their  unalanylated  analogues.  SolubUity 
is  mcreased  iqion  poly-OL-alanylatlon;  polyalanyl 
globulin  is  not  precipitated  by  37%  saturate  aqueous 
ammonium  sulfate;  and  the  alanylated  A  Chain  is  com¬ 
pletely  soluble  at  all  pH  values,  unlike  the  A  chain 
obtained  iqion  partial  reduction  of  unmodified  y-globulin. 
Alanylated  antibody  molecules  kept  their  capacity  to  bind 
the  antigen,  but  lost  their  ability  to  precipitate  the  anti¬ 
gen.  Thus  polyalanylation  of  rabbit  immune  y-globulm 
increased  its  solubility  significantly  without  drastically 
affecting  its  antigenic  or  antibody  properties. 


3111 

Weizmann  Inst,  of  Science.  [Dept,  of  Biophysics]  Rehovoth 
(Israel). 

COMPETITION  OF  ANTIGENIC  DETERMINANTS,  by 
I.  Schechter.  [1965]  [3]p.  incl.  tables.  (AFOSR-66-18ei) 
(AF  EOAR-  64-  22)  AD  63233’  Unclassified 

Also  published  in  Blochim.  et  Blophys.  Acta,  v,  104: 
^OJTTlJS,' 196T."' 


Interference  in  the  immune  response  belwsen  peptide 
determinants  is  reported.  Polypeptidyl  proteins  were 
used  as  immunogens,  and  antibody  to  the  polypeptidyl 
moiety  was  measured  by  using  for  precqiitation  a  p^y- 
peptidyl  protein  m  which  the  prctcin  moiety  was  in¬ 
capable  oi  reacting  with  any  antibody  formed.  Thus, 
in  the  system  employed  the  competing  determinants  are 
chemically  defined  and  molecular  parameters  of  the 
immunogens  may  be  varied  by  changing  either  the  pqi- 
tides  or  the  protein  carrier. 


3112 

Weizmann  Inst,  of  Science.  [Dept,  of  Biqphysics]Rehovoth 
(Israel). 

IMMUNOGENim  Y  AND  ROLE  OF  SIZE;  RESPONSE 
OF  GUINEA  PIG  TO  OUGOTYROSINE  AND  TYROSINE 
DERIVATIVES,  by  F.  Borek,  Y.  Stiqip,  and  M.  Sela. 
[1965]  [2t.  incl.  diagr.  Uble,  ref.  (AF  EOAR-64-22) 
AD  632324  Unclassified 

Also  published  in  Science,  v.  150:1177-1178, 

Nw.  lerim  " 

Guinea  pigs  injected  with  100  micrograms  of  p- 
azobenzenearsonate  derivatives  of  hexal-L-tyrosine, 
tri-L-tyrosine,  or  N-acetyl-L-t/rosine  amide,  in 
complete  Freund's  adjuvant,  developed,  after  10  to  19 
days,  delayed-type  hypersensitivity  to  these  substances. 
This  was  ^own  by  skin  reactions,  followed  by  the 
formation  of  circulating  antibodies  that  were  detectable 
by  passive  cutaneous  anaphylaxis.  Experbnents  with 
p-azobenzenearsonate-hexa-L-tyrosine  labeled  with 
iodine- 131  showed  that  this  substance  wa^bo^d  in  vitro 
to  proteins  of  normal  guinea  pig  serum.  Binding  was 
similar  with  the  nonantigenic  hen- L- tyrosine  and  its 
p-azobenzoate  derivate.  (Contractor's  abstravt) 


3113 

Weizmann  Inst,  of  Science.  [Dept,  of  Biophysics]  Rehovoth 
(Israel). 

RELATION  BETWEEN  OPTICAL  CONFIGURATION 
AND  IMMUNOGENICITY  OF  SYNTHETIC  POLYPEP¬ 
TIDES,  by  F.  Borek,  Y.  Stupp  and  others.  [1965] 

[6^.  incl.  tables,  refs.  (AF  EOAR-64-22)  AD  632325 

Unclassified 

Also  published  in  Biochem.  Jour.,  v.  96:  577-582, 

SipiT'TOs: — 

Three  random  linear  copolymers  composed  of  2  or  3  of 
the  amino  acids  D-tyrosine,  D-glutamic  acid,  D-alanine 
and  D- lysine,  and  a  branched  multichain  copolymer  with 
a  poiy-D-lyslne  backbone  and  polymeric  side  chains  of 
D-tyrosine  and  D-glutamic  acid,  were  found  to  be  non- 
ant^enic  in  rabbits,  by  precipitin  and  passive  cutaneous 
anaphylaxis,  and  in  guinea  pigs,  by  delayed  hyperstr.- 
sltlvity  tests.  The  corresponding  4  copolymers  of  L- 
amino  acids  were  shown  to  be  antigenic  by  all  tne  3 
criteria.  No  immunological  cross-reactions  were 
observed  between  the  polypeptides  composed  of 
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D-asiino  acids  and  the  corresponding  L-amino  acid 
copolyniers,  Similarly,  an  azobcnzenearsonic  acid 
conjugate  of  poly-D-tyrosnie  was  shown  to  be  non- 
antigenic  in  guinea  pigs,  in  contrast  with  an  analogous 
conjugate  of  poly-L-tyrosine.  Animals  sensitized  wiih 
the  conjugate  of  poly-L-tyrosine  did  not  exhibit  delayed 
skin  reactions  when  cross-  tested  with  the  D-conjugate. 

A  linear  polymer  composed  of  D-tyrosmc,  L-glutamic 
acid  and  j,-alanine  was  found  to  be  mimunogenic  and 
to  cross- react  with  the  correspondmg  polymer  composed 
exclusively  of  D-amlno  acids. 


3114 

Weizmann  Inst,  of  Science.  [Dept,  of  Biophysics] 

Rehovcth  (Israel). 

SPECIFICITY  OF  DELAYED  REACTIONS  TO  HAPTEN- 
POLVpEPTIDE  conjugates,  by  F.  Borekand  Y. 

Stigip,  [1965]  [6]p.  mcl.  tables,  refs.  (AF  EOAR-64- 
22)  AO  632326  Unclassified 

Also  published  in  Immunochemistry,  v.  2:323-328, 

Ti^cTTOs: — 

Guinea  pigs  sensitized  with  p-azobenzenearsonate 
connate  of  polytyrosme,  poly  Lys^l,  Tyr^'^,  poly 

Glu  ,  Tyr^^  and  poly  Ala^^  Glu'"*®  Tyr^®,  showed 
delay^  cross- reaction  with  p-azobenzenearsonate 
conjugate  of  bovme  serum  albumin.  When  conjugates 
of  polypeptides  containing  other  haptens  such  as  p- 
azobenzoate,  p-azobenzenesulionate  and  p-mtrc^henvlazo 
we\  e  used  as  sensitizing  antigens,  no  delayed  cross¬ 
reactions  were  observed  with  the  corresponding  hapton- 
bovlre  serum  albumin  conjugates,  in  conformity  with 
the  carrier-specificity  known  to  exist  in  most  delayed 
hypersensitivity  reactions.  (Contractor’s  abstract) 
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Weizmann  Inst,  of  Science  [Polymer  Dept,  |  Rehovoth 
(Israel). 

EQUILIBRIUM  MECHANOCHEMISTRY  OF  COLLAGEN 
FIBRES,  by  J.  Yonath.  A.  Oplatka,  and  A.  Katchalsky, 
[1965]  [7]p.  incl.  diagrs.  (AFOSR-66-2593)  [AF  61(052) 
919]  AD  645042  Unclassified 

Also  published  in  Structure  and  Functio-  jf  Connective 
Tissue;  Proc..  of  an  Advanced  Study  Institute,  St.; 
Andrews  (Scotland)  (June  15-25,  1964),  London, 
Butterworths,  1965,  p.  381-387. 

Collagen  fibers  contract  by  interaction  with  numerous 
ioiilc  reagents,  such  as  KCNS  or  LiBr,  and  relax  upon 
removal  of  the  contractbig  agent.  The  contraction  Is 
due  to  a  process  of  chemical  melting  m  which  cnemical 
energy  may  be  converted  into  mechanical  work  under 
isothermal  conditions.  In  order  to  correlate  the  in¬ 
vestment  of  cii'unical  eneigy  with  the  mechanical  work 
obtainable  in  such  methano'  henucal  conversions,  the 
force- length  relations  for  collagen  libers  mteracting 
with  KCNS  was  studied. 
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Weizmann  Inst,  of  Science.  Polymer  Dept. ,  Rehovoth 
(Israel). 

MECHANOCHEMISTRY,  by  A.  Katchalsky.  [1965] 

[5]p.  mcl.  Ulus,  dagrs.  (AFOSR-66-1475)  [AF  EOAR- 
62-  58]  AD  63791 7  Unclassified 

Also  published  m  Rehovoth,  1965,  8-12. 

The  variety  of  energy  transformations  used  m  modern 
mdustry  doco  not  include  the  conversion  of  chemical 
energy  mto  mechanical  energy  -  a  type  common  m 
nature  and  the  sole  energy  conversion  utilized  by  livmg 
creatures.  At  the  end  of  the  1940's,  it  was  discoverea 
»hat  chemica’  energy  can  be  converted  into  mechanical 
energy  by  the  use  of  synthetic  oolymers,  the  first  proof 
that  man-made  appliances  were  able  to  achieve  mechano- 
chemical  conversions  thought  to  be  characteristic  of 
living  organisms  alone.  The  theory  behind  mechano- 
chemical  transformations  is  explained.  Experimenting 
with  collagen  as  the  mechanochemical  material  and 
providing  a  salt  solutions  as  fuel,  a  model  engine  was 
successfully  built  which  converts  mecna nochemical  con¬ 
traction  into  continuous  rotary  motion;  the  concentra¬ 
tion  of  the  solution  supplying  chemical  energy  becomes 
diluted,  thus  preservmg  the  Law  of  Conservation  of 
Energy.  These  models  help  m  understanding  natural 
systems  but  they  don't  provide  an  alternative  to  the 
study  of  the  systems  themselves. 
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Weizmann  Inst,  of  Science.  [Polymer  Dept,  ]  Rehovoth 
(Israel). 

MECHANOCHEMISTRY  OF  COUPLED  CONTRACTILE 
AND  CHEMICAL  RATE  PROCESSES,  by  A.  Katchalsky. 
Final  rept.  Jan.  1,  1964-Dcc.  31,  1965.  [74]p.  incl. 
illus.  diagrs.  tables,  refs.  (AFOSR-66-1181)  (AF 
EOAR-64-25)  AD  635032  Unclassified 

After  briefly  presenting  concepts  involved  m  mechano¬ 
chemical  conversions,  some  work  done  on  Ihe  equili¬ 
brium  and  kmetic  behatjor  of  the  contractile  fibers 
is  summarized.  The  strong  Influence  of  LlBr  on 
collagen  fibers  is  based  on  complex  formation  which  is 
accompanied  by  a  relatively  sharp  transition  from  a 
rigid,  triple  helical  structure,  to  an  amorphous  randomly 
kinked  structure;  while  the  crystalline  well  organized 
region  presents  a  Hooke'an  behavior,  well  known  from 
the  study  of  rigid  materials,  the  amorphous  region 
exhibits  some  novel  features  not  described  betore.  An 
equation  is  derived  which  permits  the  prediction  of  the 
kinetics  of  contraction  in  the  amorphous  range..  There 
IS  a  clear  indication  of  a  phase  transition  in  the  equili¬ 
brium  f-l-c  curves,  but  it  is  never  sharp  and  at  higher 
forces  becomes  so  smeared  out  that  it  is  doubtful 
whether  the  thermodynamic  criteria  of  first  order 
transition  may  be  applied  to  collagen  fibers.  To 
mvestigate  the  point  more  closely,  2  series  of  meas¬ 
urements  are  applied  to  the  region  under  consideration. 
The  operation  of  mechanochemical  engmes  is  analyzed, 
and  It  IS  pointed  out  that  the  cyclic  operation  of  tiie 
engine  is  sell -regulatory  and  may  serve  as  a  simple 
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model  for  biological  cybernetic  systems.  Five  articles 
and  3  abstracts  of  articles  concerning  work  done  under 
this  contract  are  included. 
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Weizmann  Inst,  of  Science.  [Polymer  Dept,  j  Rehovoth 
(Israel). 

MECHANOCHEMICAL  ENGINES,  by  I.  Z.  Steinberg, 

A.  Oplatka,  and  A.  Katchalsky.  [196S]  [l2Jp.  incl. 
ilius.  diagrs.  (AFOSR-66-2617)  (Bound  with  its 
AFOSR-66-1181;  AD  635032)  [AF  E6Afi-64-25]' 

AD  644735  Unclassified 

Also  published  in  Nature,  v.  210;  568-571,  May  7, 

im - 

A  description  is  given  of  the  isoUiermal  conversion  of 
chemical  metabolic  energy  and  mechanical  work. 

Given  arc  several  diagrams  of  machines  which  can  be 
run  for  varying  periods  of  time  by  running  collagen 
fibers  into  a  solution  of  strong  salts,  i,  c.  lithium 
bromide  and  out  over  various  pulieys  into  pure  water. 
The  amount  of  energy  converted  into  work  is  given  and 
formulas  are  given  which  describe  the  adequate  length 
relation  to  the  different  parts  of  the  collagen  fibers 
and  the  constant  effect  of  dilferent  concentrations  of 
salts  upon  the  mechanical  power  de\ eloped..  Given  also 
are  diagrams  of  mechanical  engmes  for  converting 
chemical  work  directly  into  mecl’anical  work. 


3119 

[Weizmann  Inst,-  of  Science,  polymer  Dept.,  Rehovot*' 
(Israel)j. 

CHANGES  IN  THE  INFRARED  ABSORPTION  SPECTRUM 
OF  COLLAGEN  DUE  TO  THE  INTERACTION  WITH 
LITHIUM  BROMIDE,  by  M.  Shcrebrin.  [1965J  4p.  incl. 
tables.  (Bound  with  its  AFOSR-66-1181;  AD635032) 

|AF  EOAR-64-261  Unclassified 

Collagen  contracts  when  placed  in  concentrated  solutions 
of  LiBr,  The  molecular  mechanism  of  this  contraction 
IS  of  primary  interest  especially  in  terms  of  the  inter¬ 
action  of  LiBr  with  the  collagen  molecule.  The  investi¬ 
gation  was  conducted  to  determine  whether  there  are 
changes  in  absorption  frequencies  of  collagen  in  the 
infrared  with  varying  concentrations  of  LiBr  and  with 
the  mechanical  changes  in  length.  The  absorption  line 
at  1250  cm*'  was  observed  to  increase  to  1270  cm'l 
when  the  film  was  treated  vlith  increasing  concentrations 
to  8, 95  M  LiBr.  No  changes  in  absorption  Imes  were 
observed  when  the  length  of  the  film  was  stretched 
from  2.  5  to  4. 0  cm. 


3120 

[Weizmann  Inst.,  of  Science.  Polymer  Dept.,.  Rehovoth 
(Israel).  ] 

MEASUREMENTS  ON  POWER  AND  EFFICIENCY  OF 
A  MECHANOCHEMICAL  ENGINE,  by  G.  Goldman 


[1965]  (9]p.  incl.  diagrs.  tables.  (Bound  with  its 
AFOSR-66-1161;-  AD  635032)  [AF  E5Aft-B4-'25r 

Unclassified 

A  study  was  undertaken  to  measure  the  physico¬ 
chemical  properties  of  a  mechanochemical  engine. 

The  properties  measured  were  the  mechanical  power 
output  under  various  loads  and  the  flows  of  both  salt 
and  water  through  the  system.  The  chemical  work 
investment  determined  from  these  flows  enabled  the 
evaluation  of  the  efficiency  of  the  machine.  (Contractor's 
abstract) 


3121 

[Wei  .imann  Inst.,  of  Science.  Polymer  Dept. ,  Rehovoth 
(Israel). ) 

THE  RELATION  BETWEEN  FORCE  AND  RATE  OF 
CONTRACTION  IN  COLLAGEN  IN  THE  PRESENCE  OF 
CONTRACTING  SALT,  by  J.  Yonath.  [1965]  [26]p. 
incl.  diagrs.  tables.  (Bound  with  its  AFOSR-66-1181; 

AD  635032 )  [AF  EOAR-64-251  Unclassified 

Previous  reports  have  describt  d  the  kinetics  of  con¬ 
traction  and  relaxation  of  collagen  fibers  following 
transfer  of  the  fibers  from  one  chemical  environment 
to  another.  This  type  of  contraction- relaxation  process 
may  be  denoted  as  "chemical  contraction  (or  relaxation)" 
or  as  "chemica  I  melting  (or  crystallization).  Melting 
or  crystallization  of  -i  fiber  in  a  contracting  mediiun 
may  be  brought  about  by  changing  the  length  or  the 
stretching  force.  Such  changes  can  be  either  abrupt, 
e.g,  by  suddenly  diminishing  a  high  stretching  force 
which  had  been  applied  on  the  fiber  in  a  concentrated 
salt  solution  so  as  to  prevent  melting;  or  continuous, 
e.  g.  by  continuously  contractuig  a  highly  stretched 
fiber  in  salt  solution.  Such  contractions  (and  relaxa¬ 
tions)  may  be  denoted  as  "mechanical  contraction 
(or  relaxation)"  or  as  "mechanical  melting  (or 
crystallization)".  Experiments  carried  out  in  order 
to  study  the  kinetics  of  mechanical  melting  are 
described. 


3122 

[Weizmann  Inst,  of  Science.  Polymer  Dept.,  Rehovoth 
(Israel),  j 

THF  VIBRATING  REED  TECHNIQUE,  by  S.  Reich. 
|19C5)[I0]p,  uirl.  diagrs.  (Bound  with  its  AFOSR-66- 
1181;  AD  635032)  [AF  EOAB-B4-25]  Unclassified 

A  vibrating  reed  instrument  was  built  in  order  to 
study  the  dynamical  properties  of  collagen  fibers  in 
the  low  frequency  range  as  functions  of  both  LiBr 
content  and  of  temperature.  The  driving  element  is 
a  magnetic  phonugraph  recording  head.  A  small 
aluminum  clamp  which  holds  the  end  of  a  collagen 
reed  is  mounted  in  the  recording  head  in  place  of  the 
stylus,.  The  flexural  vibration  of  the  reed  is  excited 
by  imparting  a  sinusoidal  motion  to  the  reed  clamp. 
The  recording  head  with  the  sample  is  mounted  in  a 
transparent  container  in  which  temperature  and 
humidity  are  controlled.  The  experimental  procedure 
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consists  of  observing  the  tip  of  the  reed  with  a  low 
power  microscope  and  recording  the  resonance 
frequency  and  the  band  width. 


3123 

Wesleyan  U.  Dept,  of  Physics,  Middletown,  Conn. 

RANGE  OF  FERRC»IAGNETIC  EXCHANGE  INTER¬ 
ACTION  IN  NONMAGNETIC  FILMS  ON  IRON  SUB¬ 
STRATES,  by  W.  L.  Trousdale  and  R.  A.  Lmdgren. 
[1965]  [3^.  incl.  diagrs.  (AFO6R-65-1370)  (AF 
AFOSR-64-636)  AD  622905  Unclassified 

Presented  at  Tenth  Conf.  on  Magnetism  and  Magn  tic 
Materials,  Minneapolis,  Minn.,  Nov.  16-19,  l^v-i. 

Also  published  in  Jour,  Appl.  Phys.,  v.  36;  968-970, 
War.  1585. - 

A  experiment  was  performed  lO  measure  the  p.metra- 
tlon  of  conduction  electron  spin  polarization  uito 
nonmagnetic  metallic  films  deposited  on  an  iron  sub¬ 
strate.  The  technique  was  to  evaporate  the  metal  m 
question  on  the  iron  and  the.i  to  probe  the  effective  ex¬ 
change  field,  produced  by  the  electron  spin  polariza¬ 
tion,  as  a  function  of  the  distance  from  the  substrate 
by  evaporating  an  intermediate  partial  layer  of  Co^'^. 

The  hyperfine  field  of  the  Fe^'^  was  measured  by  the 
Moss'oauer  method  and  the  exchange  was  calculated 
from  the  hyperfine  field  under  the  assumption  that  the 
hyperfine  field  is  related  to  the  exchange  field  through 
the  Brlllouin  function  of  the  local  spin.  Measurements 
were  carried  out  at  300,  78,  4.20,  and  1.22‘’K,  Samples 
using  palladi^  on  an  iron  substrate  were  investigate 
with  the  Fe*'  placed  from  20  to  120  lattice  spaclngs 
away  from  the  substrate  with  the  following  results;.  (1) 
The  size  of  the  exchange  field  varies  from  0  to  approx. 
150°K  in  the  thinnest  saviple  and  from  0  to  25°  K  in  the 
thickest,  (2)  For  samples  of  given  thickness,  an  empir¬ 
ical  probability  distribution  function  for  the  exchange 
field  was  found  which  gave  a  good  fit  to  the  hyperfine 
spectra  at  all  temperatures.  (3)  The  probability  function 
IS  maxunum  at  zero  exchange  field,  decays  Initially 
quite  rapidly,  and  then  tails  off  slowly.  A  few  measure¬ 
ments  were  made  with  copper  and  sliver  as  the  inter¬ 
mediate  metal..  The  mJlcation  is  that  the  effective  ex¬ 
change  field  in  copper  is  greater  than  in  silver  but 
considerably  less  than  in  palladium.  (Contractor's 
abstract) 


3124 

Westat  Research  Analysts,  Inc.,  Den .'er,  Colo. 

SOME  THEORETICAL  ASPECTS  OF  THE  IMPROVE¬ 
MENT  OF  DOCUMENT  SCREENING  BY  ASSOCIATIVE 
TRANSFORMATIONS,  by  E.  C.  Bryant,  D.  T.  .Searls, 
and  R.  H.  Shumway.  Nov.  30,  1965,  50p.  incl,  diagr. 
Ubles,  refs.  (AF06R-66-0171)  (AF  49(638)1484) 

AD  628191  Unclassified 

With  respect  to  document  storage  and  retrieval, 
associative  techniques  can  be  considered  that  improve 
the  file  or  improve  the  search  query.  In  this  study, 


techaiqu’s  that  improve  the  files  are  considered.  The 
file  may  be  one  in  which  terms  are  selected  by  in¬ 
dexers  or  by  machines.  The  index  is  considered  a 
matrix  of  zeros  and  ones;  no  weighting  of  index  terms 
is  implied.  Two  kinds  of  zero-one  files  were  investi¬ 
gated.  The  first  is  a  file  constructed  from  an  orderly 
subject  matter  (organic  chemistrv;  electronics),  with 
a  well  defined  term  list  and  a  rigid  set  of  rules  for 
term  selection.  A  "correct"  mdexing  can  be  defined, 
and  formulas  were  devised  to  show  anticipated  gain 
by  associative  techniques.  The  second  is  a  file  in 
which  assignment  of  terms  is  made  after  subjective 
judgment  concerning  applicabilitv  of  the  term  to  the 
document.  Terms  are  less  well  defined,  and  partial 
synonymity  is  an  acute  mdexing  problem.  It  was 
postulated,  therefore,  that  selection  by  a  high  propor¬ 
tion  of  indexers  is  a  measure  of  term  applicability  to 
the  given  document..  No  attempt  was  made  to  "solve" 
this  problem.  Instead,  a  particular  associative  scheme 
was  selected  that  was  shown  to  provide  gain.  A  well 
structured  file  (  a  Patent  Office  file  on  analog,  digital 
converters)  was  used..  The  associative  technique  pro¬ 
vided  gain  even  after  noise  was  introduced  by  randomi¬ 
zation. 
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Western  Australia  U.  Dept,  of  Chemistry,  Ncdlands. 

PARTUL  DISLOCATIONS,  PHASE  TRANSFORMATIONS 
AND  NON-STOICHIOMETRY  IN  METAL  OXIDES,  by 
B.  G.  Hyde.  [1965]  121p.  incl.  diagrs,  refs.  (AFOSR- 
65-2089)  [AF  AFOSR-65-853)  Unclassified 

Also  publisheo  in  Internat’l.  Conf.  on  Electron 
Diffraction  an3  Crystal  Defects,  Melbourne  (Australia) 
(Aug.  16-21,  1965),  New  York,  Pergamon  Press,  1965. 

The  relationsnips  between  the  structure-types  o-UOs,. 
fluorite,  and  rare  earth  sesquioxide  type-A  are 
examined:  a  plausible  dislocation  mechanism  for  phase 
transformations  (accompanied  by  composition  changes) 
between  these  types  is  proposed.  A  cursory  examina¬ 
tion  of  the  effect  of  "radius-  raiio"  in  determining 
whether  non-stoichiometry  m  metal  oxides  will  be 
accommodated  by  (1)  shear,  or  (2)  anion  vacancies  is 
made. 
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Western  Australia  U.  Dept,  of  Chemistry,  Ncdlands. 

A  STRUCTURAL  MODEL  OF  THE  RARE-EARTH 
OXIDES  RO^  (R  =  Ce,  Pr,  Tb;  1.5  •  x  •  2.0),  by 
B.  C.  Hyde,  D,  J.  M.  Bevan,  and  L.  Eyrmg.  [1965] 
[2]p.  incl.  dUgrs.  (AFOSn-65-2090)  [AF  AFOSR-65- 
653|  AD  626516  Unclassified 

A1.SO  published  m  Internat'l,  Conf.  on  Electron 
Dilfraciion  and  Crystal  Defects,  Melbourne  (Australia) 
(Aug.  16-21,  1965),  New  York,  Pergamon  Press, 

1965,  p.  11. 

A  plausible  but  unconfirmed  model  fur  the  structures 
of  the  ordered,  intermediate  rare-earth  oxide  phases 
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2  ‘s  presented,  and  extended  so  as  to  account 
for  the  structure  and  behavior  of  the  (disordered)  non- 
stoichiometric  phases  ^*^1.5+x,  All  the 

proposed  defect  structures  may  be  regarded  as  deriving 
from  ordered  arrangements  of  amon  "vanaiicies"  m  a 
parent  fluorite  lattice. 


3127 

Western  Ontario  U.  Dejit.  of  Chemistry,  London  (Canada). 

THE  PHOTOCHEMICAL  PRODUCTION  OF  STRAINED 
RINGS,  by  P.  de  Mayo.  Final  rept.  May  3,  1965,  6p. 
incl.  diagrs.  (AFOSR-65-0970)  (AF  AFOSR-63-99) 

AD  617927  Unclassified 

In  this  study,  the  photochemical  synthesis  of  strained 
rings  was  investigated.  It  was  found  that  intermolecular 
cycloaddition  could  be  induced  photochemically.  While 
simple  unsaturated  ketones  appeared  un*  eactive  the 
hydrogen  bonded  "cyclic'  ketone  acetyl  acetone  could 
be  induced  tc  participate.  Further,  this  diketone  had 
the  advantage  that  any  hydrogen  abstraction  would  give 
a  diradical  which  would  be  immediately  converted,  by 
spin  inversion,  mto  the  starting  material.  Two  other 
unrelated  photochemical  studies  are  also  reported.  (1) 
the  photosensitized  oxidaiion  of  pyrrole,  providing  the 
structure  of  the  product  maleimide  and  the  mechanism 
of  oxidation;  and  (2)  the  dimerisation  of  n-pyridones 
and  sultones  as  a  means  of  buildmg  up  cyclic  systems. 
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(Western  Ontario  U.  Dept,  of  Physics,  London  (Canada)j 

FRANCK-CONDON  FACTORS  FOR  THE  GAYDON- 
GREEN  BAND  SYSTEM  OF  Nj,  by  R.  W.  Nicholls. 
(1965)  121p.  incl.  Ubles,  refs.  (AFOSR-65-1086) 
(Sponsored  jomtly  by  Air  Force  Cambridge  Research 
Center,  Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-62-236,  and  National  Aeronautics  and 
Space  Admmistration)  AD  619136  Unclassified 

Also  published  in  Jour.  Chem.-  Phys. ,  v.,  42:  804- 


A  provisional  array  of  Franek-Condon  factors  tor  the 
Gaydon-Creen  band  system  of  N^  is  presented.  The 
data  are  given  m  tabulated  form  together  with  the  wave¬ 
lengths  of  the  a-heads  of  the  known  bands.  The  Condon 
loci  are  traced  by  printmg  locally  maximum  Franck- 
Condon  factors  in  bold-faced  type.. 


3129 

[Western  Ontario  U.  Dept,  of  Physics,  London  (Canida)l 

ON  THE  RELATIONSHIP  BETWEEN  r  CENTROID  AND 
BAND  FREQUENCY,  by  R.  W.  Nicholls.  11965)  (4lp. 
(AFOSR-65-1092)  (Sponsored  jointly  by  Air  Force 
Cambridge  Research  Center,  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-62-236,  and 
National  Aeronautics  and  Sjiace  Administration) 

AD  618285  Unclassified 


Also  published  in  Proc.  Phys.  Soc.  (London), 

V.  6S:  IB9-162,  Jan.  1965. 

The  monotonic  relationship  between  r  centroid  and  band 
frequency  has  been  investigated  in  detail,  and  the  circum¬ 
stances  which  cause  r  centroids  to  increase  or  decrea'ie 

with  mcreasing  frequency  as  or  >  are  discussed. 

Except  in  cases  where  change  in  molecular  properties 
with  inlernuclear  separation  is  of  specific  mterest, 
band  frequency  (or  wavelength)  may  thus  often  be  more 
conveniently  us^  as  an  alternative  to  the  r  centroid  as 
an  independent  variable  m  the  discussion  of  the  change 
of  such  molecular  properties  co  transition  probabilities 
from  band  to  band  m  a  system.  (Contractor's  abstract) 
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(Western  Ontario  U.  Dept,  of  Physics,  London  (Canada)] 

FRANCK-CONDON  FACTORS  FOR  THE  H2  LYMAN 
BAND  SYSTEM,  by  R.  W.  Nicholls.  [1965]  [lip.  Incl.table. 
(Sponsored  jointly  by  Air  Force  Office  of  ^ientillc 
Research  under  AF  AFOSR-62-236  and  National 
Aeronautics  and  Space  Administration)  Unclassified 

Published  in  Astrophys.  Jour.,  v,  141:  819,  Feb.  15, 

Tm. - 

A  provisional  array  of  "Morse"  Franck-Condon  factors 
IS  provided  for  the  interpretation  of  intensities  for  the 
Lyman-band  system  of  H2. 


3131 

Westein  Ontario  U.  Dept,  of  Physics,  London  (Canada). 

ROTATIONAL  EXCITATION  IN  ALKALI-ION  COLU- 
SIONS,  by  R.  P.  Lowe  and  H.  1.  S.  Ferguson,  [1965] 

[2lp.  incl.  table.  (Sponsored  jointly  by  Air  Force 
Cambridge  Research  Center;  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-62-236,  National 
Aeronautics  and  Space  Administration,  and  National 
Research  Council  of  Canada)  Unclassified 

Published  in  Fourth  Internat'l.  Coni,  on  Physics  of 
Electronics  and  Atomic  Collisions'  Abstracts  of  Papers, 
Laval  U.,'  Quebec  (Canada)  (Aug.  2-6,  1965),  New  York, 
Science  Bookcrafters,  Inc,  [1965]  p.  265-286, 

This  paper  reports  an  extension  of  previous  studies  to 
include  excitation  by  Li*,  Na*,  K^,  Rb*,  and  Cs*  ions 
at  energies  up  to  10  kev.  Spectra  of  the  R-branch  of 
the  (0, 0)  first  negative  band  at  3914  A  taken  with  a 
photoelectric  Ebert  monochromator  at  a  spectral 
slit  width  of  0.  65  A  were  used  to  deduce  the  population 
distribution.  The  beam  current  of  alkali  10ns  ranged 
from  SO  to  200  uamp  and  the  collision  chamber  pressure 
was  20  4  Hg.  For  Li*  excitation,  the  rotational  tempera¬ 
ture  increases  rapidly  with  decreasing  ion  energy.  The 
temperatures  for  Na*  excitation  are  comparable  with 
those  for  Li*  ions  at  4  kev.  The  heavier  10ns  K*, 

Rb*,  and  Cs*  produce  temperatures  which  only  slightly 
exceed  that  of  the  accelerator..  No  significant  redistri¬ 
bution  of  rotational  energy  by  gas-kmetic  collisions 
after  excitation  is  pc.vsit  ]iv  .Xi  awLStigatlon  of  tlie 
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variation  ol  intensity  with  pressure  and  beam  current 
suggest  that  the  excitation  takes  place  in  primary  colli¬ 
sions  lor  and  Na'^,  but  that  a  secondary  process, 
probably  ivolving  secondary  electrons,  dominates  for 
the  heavier  ions. 
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Western  Ontario  U.  Dept,  of  Physics,  London  (Canada). 

ELECTRON  ENERGY  MEASUREMENTS  OF  THE 
RACETRACK  MICROTRON  BEAM,  by  V.  Sells, 

H.  Froelich,  and  E,  Brannen.  Jan.  1965,  57p.  mcl.. 
Ulus,  dlagrs.  table,  refs.  (Technical  rept.  no.  RMG- 
T-2)  (AF06R-65-1627)  (AF  AF06R-63-297)  AD  624038 

Unclassified 

The  momentum  spread  in  the  beam  of  a  racetrack 
microtron  is  measured  using  a  high  resolution  beta  ray 
qiectrometer.  The  design  of  the  semicircular  double 
focusing  magnetic  spectrometer  is  described.  A  method 
of  continuous  magnetic  field  measurement  in  the  spec  - 
trometer  is  discussed.  The  object  and  image  positions 
relative  to  the  entrance  and  exit  planes  of  the  spectrom¬ 
eter  are  calculated.  The  momentum  spread  in  the 
electron  beam  of  tlie  accelerator  as  taken  directly  from 
the  spectrometer  is  0. 41%  at  the  haU  width  position; 

0. 62%  at  half  current;  1.28%  at  90%  current  and  1. 86% 
at  lOOe  current.  These  values  maybe  corrected  for 
the  natural  Ime  width  of  the  spectrometer  whose 
theoretical  base  spread  is  0. 16%.  With  these  correc¬ 
tions  the  upper  limit  of  the  energy  spread  in  the  6. 0  mev 
beam  is  22  kev  at  half  width;  34  kev  at  half  integrated 
current;  73  kev  at  90%  current  and  110  kev  at  100% 
current  level. 
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Western  Ontario  U.  [Dept,  of  Physics]  London  (Canada). 

TEMPERATURE  MEASUREMENTS  ON  LASER- PRO¬ 
DUCED  FLAMES  (Abstract),  by  J.  E.  Mentall  and 
R.  W.  Nicholls.  [1965]  [i]p.  (^onsored  jomtly  by 
Air  Force  Office  of  Scientific  Research  under  [AF 
AF06R-64-522]  and  National  Aeronautics  and  ^ace 
Administration)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc,, 
Washington,  D.  C. ,  Apr..  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n, 

V.  10;  402,  Apr.  26,  1965. 

The  interaction  of  a  focused  laset  beam  wltn  a  powdered 
solid  produces  highly  luminous  gas.  Following  qualita¬ 
tive  spectroscopic  observations  on  a  number  of  powered 
solids,  quantitative  intensity  measurements  have  been 
made  on  some  of  the  molecular-band  systems  (C,  Swan, 
CN  violet,  and  AlO  blue-greenl  that  arise  from  laser 
excitation  of  carbon  and  aluminum  in  air..  These  meas¬ 
urements  indicate  the  existence  of  Boltznien  distributions 
of  relative  populations  of  vibrational  and  notational 
energy  levels  to  which  vibrational  and  rotational  tempera¬ 
tures  are  assigned. 
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Western  Ontario  U.  Dept,  of  Physics,  London  (Canada). 

ENERGY  SPECTRUM  OF  THE  ELECTRON  BEAM  IN 
A  RACETRACK  MICROTRON,  by  V.  Sells,  H.  Froelich, 
and  E.  Brannen.  [1965]  [3]p.  incl.  diagrs.  refs. 
(AFOSR-66-2200)  (Sponsored  jomtly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-65-297 
and  National  Research  Council  of  Canada) 

Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  36:  3264-3266, 

(ictT'lSeB. - 

The  energy  spectrum  of  the  beam  of  a  4-sector  race- 
trace  microtron  has  been  measured  here,  usmg  a 
high- resolution  double  focusing  4-ray  spectrometer. 

For  an  energy  gain  per  orbit  of  750  kev,  it  was  found 
that  50%  of  the  integrated  current  in  the  eighth  orbit 
(6  mev)  was  contamed  in  an  energy  mterval  of  34  kev 
and  90%,  of  the  beam  current  in  a  73- kev  interval.  This 
narrow  energy  spread  (±0.3%)  is  of  particular  Interest 
in  the  generation  of  submillimeter  radiation  and  m  the 
use  of  the  microtron  as  an  mjector  for  high-en  .'  gy 
synchrotrons. 


3135 

Western  Ontario  U.  Dept,  of  Physics,  London  (Canada) 

REFLECTION  GRATINGS  AS  ELEMENTS  IN  FAR 
INFRARED  MASERS,  by  E.  Brannen..  [1965]  [2]p. 
incl.  diagr.  lefs.  (AFC£R-66-2822)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF 
AFOSR  65-297  and  National  Research  Council  of 
Canada)  AD  644589  Unclassified 

Also  published  in  Proc.  IEEE,  v.  53;  2134-2135, 

Decnm; - 

Design  criteria  are  described  for  the  use  of  plane  and 
semiconfocal  gratmgs  for  the  extraction  of  far  infrared 
radiation  m  the  0. 1  to  4  mm  wavelength  range  from  a 
Fabry-Perot  resonator.  Among  the  design  factors 
described  are  coating  materials,  alignment,  blaze 
angle,  minimizing  effects  of  dominant,  strong  transi¬ 
tions,  and,  extraction  losses. 
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Western  Ontario  U.,  Dept,  of  Physics,  London  (Canada), 

THE  U.W.O.  RACE- TRACK  MICROTRON,  by  E. 
Brannen,  H.  Froelich,  and  V.,  Sells.  [1965]  [41p.  incl.^ 
diagr.  (AFOSR- 66- 2850)  (^onsored  jomtly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR- 65- 297, 
National  Research  Council  of  Canada,  and  Ontario 
Research  Foundation)  AD  644574  Unclassified 

Also  published  in  Canad.  Jour.  Phys.,  v.,  43',  1555- 
1558,  Aug,"  1965. 
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The  use  ol  a  race-track  design  lor  Uie  magnetic  guide 
field  of  a  microtron  has  a  number  of  advantages  in 
comparison  with  a  conventional  microtron  with  a  homo¬ 
geneous  field.  The  energy  gam  per  orbit  can  be  chosen 
freely  and  can,  in  fact,  be  made  variable.  In  addition, 
beam  focusing  by  the  magnetic  field  can  be  provided 
the  size  of  the  magnet  gap  can  be  reduced,  and  electron 
injection  can  be  facilitated.  The  electron  beam  has  a 
remarkably  narrow  energy  spread  (50^?i  of  the  electrons 
In  a  34-kev  interval)  and  theoretically  has  unusual 
longitudinal  bunching  characteristics  (50%  of  the  6- 
orbit  electrons  in  a  bunch  0.  5  mm  long).  Race-track 
designs  that  malntam  stability  of  the  betatron  oscilla¬ 
tions  by  splitting  the  magnetic  fields  mto  4  sectors 
were  proposed  mdependently  by  Roberts  (1958)  and 
Moroz  (1957),  The  race-track  microtron  built  at  the 
University  of  Western  Ontario  (the  U.  W.  O.  microtron) 
(Froelich  and  Q'annen  1963;  Froelich  1962)  follows 
these  proposals.  The  magnetic  guide  field  consists  of 
4  sectors  with  uniform  fields.  In  order  to  achieve 
stability  of  betatron  oscillations,  the  stray  fields  m  the 
2  short  regions  between  sectors  were  reduced  by  using 
magnetic  shields.  The  magnet  gap  within  the  sectors 
has  a  width  of  only  7. 2  mm.  The  energy  gam  per  orbit 
and  thus  the  final  energy  can  be  varied  continuously, 
and  synchronism  can  be  obtamed  by  adjusting  the  width 
of  the  central  region  between  the  sectors.  The  electron 
injection  system  consi-sts  of  a  Pierce-type  electron  gun 
havmg  a  lanthanum  n‘‘xaboride  cathode  and  small  de¬ 
flecting  pole  pieces.  The  gun  current  is  400  ma,  the 
pulsed  gun  voltage  25  kv,  and  the  pulse  length  1  psec,. 
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Western  Reserve  U.  Center  for  Documentation  and 
Communication  Research,  Cleveland,  Ohio, 

ON  IHE  LOGIC  OF  INFORMATION  RETRIEVAL,  by 
W.  Goffman.  (1965)  (4  jp.  (AFOSR-65-2690)  (AF  AFOSR- 
64-403)  AD  629801  Unclassified 

Also  published  in  Inform.  Storage  and  Retrieval, 
v.  2;  2\7-2207T965. 

An  information  retrieval  process  may  in  general  be 
characterized  in  terms  of  2  sets  Q  and  S  with  a  relation 
R.  Q  represents  queries,  S  a  file  of  documents,  and 
tne  relation  R,  called  relevance,  is  a  property  which 
assigns  to  any  q  m  Qa  certain  subset  A  of  S  called  the 
answer  to  q.  The  classical  2- valued  propositional 
calculus  has  generally  been  accepted  as  the  underlying 
logic  of  an  information  retrieval  process.  However, 
the  Boolean  model  has  been  shown  Inadequate  for  de¬ 
scribing  an  information  retrieval  process,  and  it  follows 
that  the  2- valued  propositional  logic  is  also  inadequate. 
The  logical  system  which  seems  most  appropriate  is 
the  probability  logic  suggested  by  Reichenbach.,  A 
theorem  is  proved  that  an  infinitely  valued  logic  cannot 
be  represented  by  a  fmite  valued  system  having  single 
valued  truth  tables.  In  terms  of  information  retrieval, 
this  theorem  implies  that  no  finite  valued  logic  is 
adequate  for  representing  ae  mformation  retrieval 
process. 


3138 

Western  Reserve  U.  Center  for  Documentation  and 
Communication  Research,  Cleveland,  Ohio. 

AN  EPIDEMIC  PROCESS  IN  AN  OPEN  POPULATION, 
by  W.  Goffman.  11965J  (2]p.  (AF  AFOSR-64-403) 

Unclassified 

Published  tn  Nature,  v.  205;  831-632,  Feb.  20,  1965. 

An  epidemic  process  can  be  characterized  as  a  time- 
dependent  process  of  transition  by  the  members  of  a 
population  (N),  where  the  state  transitions  are  caused 
by  eiqiosure  to  some  influence  called  infectious  ma¬ 
terial.  The  members  of  the  population  can  belong  to 
one  of  three  basic  states  at  any  given  time;  Infective 
(I),  Susceptible  (S),  Removal  (R).  The  epidemic  proc¬ 
ess  and  states  are  explamed  by  the  author.  Mathemati¬ 
cal  treatments  of  epidemic  processes,  both  deter¬ 
ministic  and  stochastic,  which  have  appeared  have 
usually  dealt  with  processes  involving  closed  popula¬ 
tions,  1.  e. ,  N  remains  a  constant  throughout  the  devel¬ 
opment  of  the  process.  The  author  deterministically 
represents  an  epidemic  process  in  which  N  is  not  open; 
new  siqiplies  of  susceptibles  and  infectives  are  intro¬ 
duced  Into  the  population  as  the  process  proceeds  on  its 
course  of  development.  Letting  m  ^  the  rate  at  which 
new  susceptibles  are  introduced  into  N,  v  =  the  rate  at 
which  new  infectives  are  introduced,  and  v  »  the  rate 
of  removal  of  both  susceptibles  and  infectives,  the 
system  of  equations  mdicates  that  S  +  I  ^  for  all 

values  of  t.  Hence  the  process  (E)  will  reach  a  maximum 
in  finite  time  if,  and  only  if,  the  sum  of  susceptibles 
and  infectives  is  constant.. 
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Western  Reserve  U.  Dept,  of  Physics,  Cleveland,  Ohio. 

A  STUDY  OF  SUPERCONDUCTIVITY  IN  LEAD-BISMUTH 
ALLOYS  USING  ELECTRCMf  TUNNELING  TECHNIQUES, 
by  J.  G.  Adler  and  S.  C.  Ng.  [1965]  [12jp.  incl.  diagrs, 
table,  refs.  (AF06R- 65- 11 87)  (In  cooperation  with 
Oalhousie  U.  Halifax,  Nova  Scotia)  (Sponsored  jointly 
by  Air  Force  Olfice  of  Scientific  Research  under  [AF 
AFOSR-64-565]  and  National  Research  Council  of 
Canada)  AD  619612  Unclassified 

Also  published  in  Canad.  Jour.,  Phys. ,  v.,  43;  594-604, 
^r.  1965. 

Some  of  the  properties  of  superconducting  lead-bismuth 
alloy  films  have  been  mvestigated  using  electron 
tunneling  techniques.  The  superconducting  energy  gaps 
and  transition  temperatures  as  well  as  the  effective 
tunneling  density  of  electron  states  near  the  end  point  of 
the  phonon  spectrum  have  been  measured  for  various 
compositions  of  this  alloy  system.  It  was  found  that 
pure  bismuth  films  as  well  as  bismuth  films  containing 
small  amounts  of  lead  are  not  superconducting  above 
I'K.  The  results  also  indicate  that  for  alloys  with 
blsmuch  concentrations  between  about  35%  and  75%, 
superconductivity  is  due  partially  to  a  proximity  effect. 
fContractor's  abstract) 
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Western  Reserve  U.  [Dept,  of  Physics)  Cleveland,  Ohio. 

MAGNETIC  AND  RESISTIVE  BEHAVIOR  OF  Sn?ER- 
CONDUCTING  LEAD-INDIUM  ALLOYS  (Abstract),  by 
D.  E.  Farrell,  J.  G.  Adler,  and  B.  S.  Chandrasekliar, 
[1965]  [l)p.  [AF  AFC16R-64-5651  UncLissified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Kansas  City,  Mo.,  Mar.,  24-27,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II, 

V.  10;  347,  Mar.  24,  1965. 

Magnetization  and  resistive  transition  measuremei.ts 
have  been  made  on  well-annealed  alloys  of  lead  with 
10-50  at-%  indium,  as  a  function  of  temperature.  The 
magnetization  was  measured  using  a  Foncr  magneto¬ 
meter  with  phase-sensitive  detection.  Excellent  agree¬ 
ment  exists  for  the  values  of  H(.2  obtamed  by  the  two 
methods.  The  magnetization  curves  show  unusual  be¬ 
havior  close  to  H(.2  in  certam  ranges  of  frequency 
and  amplitude  A  of  vibration  of  the  sample.  The  ob¬ 
served  curves  can  be  described  by  an  expression  of  the 
form  M(H)  =Mq(H)  +  Mj(H,  *',A)  eiqi  (ut),  where  Mq 

corresponds  to  the  usual  Abrikosov  behavior  and  M^ 

increases  with  field  above  Hj|  but  then  goes  abruptly 

to  zero  at  H  „  in  a  highly  reversible  manner  even 
c« 

though  M.  itself  displays  some  irreversibility.  This 
disappearance  of  M.  provides  a  much  clearer  indication 
of  Hq2  llinn  has  bee/l  the  case  hitherto  in  magnetization 
measurements.  The  dependence  of  this  anomaly  on  the 
frequency  and  amplitude  of  the  speciman  vibration  and 
particularly  on  the  temperature  strongly  suggests  that 
it  arises  from  the  motion  of  pinned  flux  lines. 
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[Western  Reserve  U.  School  of  Medicine,  Cleveland, 

Ohio.  ] 

[VASOPRESSIN  BIOSYNTHESIS,  by  H.  Sachs.  |  Final 
scientific  rept.  Feb.  1963-Oct.  1964  [1965]  3p. 
(AFOSR-65-0282)  (AF  AFOSR-63-408)  AD  611185 

Unclassified 

The  objectives  of  the  research  were  to  study  in  vivo 
and  in  vitro  a  number  of  processes  concerned  with  the 
biosynthesis,  storage,  and  release  of  vasopressin. 
Previous  experimental  data  suggested  the  possibility 
that  the  biosynthesis  of  vasopressin  occurs  in  a  bound, 
biologically  Inactive  form  and  that  the  release  of 
hormone  takes  place  during  the  formation  and  matura¬ 
tion  of  the  neurosecretory  particles.  Data  have  now 
been  obtained  which  are  consistent  with  such  a  'precursor 
model'  for  vasopressin  biosynthesis.  The  m  vitro 
systems,  capable  of  carrying  out  the  biosynthesis  and 
release  of  vasopressm,  offer  a  considerable  number  of 
possibilities  for  studies  concerned  with  the  neurosecre¬ 
tory  process. 
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Western  Reserve  U.  [School  of  Medicine]  Cleveland,  Ohio. 

RELEASE  OF  VASOPRESSIN  FROM  ISOLATED  GUINEA 
PIG  POSTERIOR  P1TUIT.4RIES,  by  E.  W.  Haller,  H. 
Sachs  and  others.  [1965]  [5]p.  incl.  diagi  s.  table,  refs. 
(AFOSR-65-2853)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-63-408, 
National  Heart  Institute,  and  National  Institute  of  Health) 
AD  .129599  Unclassified 

Also  published  in  Amor.  Jour,  Physiol. ,  v.  209:  79- 

W,  July  T,  "  1965. 

Isolated  guinea  pig  posterior  pituitaries,  incubated  in  a 
modified  Krebs-Rmger  solution  at  37°C,  released 
vasopressin  at  a  relatively  constant  basal  rate.  Electri¬ 
cal  stimulation  at  a  voltage  gradient  of  3-9  v  cm  (200 
msec  pulses  of  60  cycles  sec  ac  every  2  sec)  *'esulted 
in  an  elevation  of  vasopressin  output.  Stimulation  at 
lower  field  strengths  was  not  effective  and  maximal 
vasopressm  release  was  produced  by  stimulation  at 
any  voltage  gradient  between  3  and  9  v  cm.  Vaso¬ 
pressin  secretion  was  augmented  at  rest  and  during 
electrical  stunulation  by  the  presence  of  2  niM  Ba(++) 
m  the  incubation  medium  (mcrease  of  Ca  (++)  by  2  niM 
had  no  effect).  Tetracaine  (0.  5  niM)  blocked  the  re¬ 
sponse  to  electrical  stimulation.  Chemical,  biological, 
and  enzymic  tests  indicated  that  the  pressor  material 
secreted  by  the  tissue  was  identical  with  arginine  vaso¬ 
pressin,  'The  experimental  findings  support  the  hypo¬ 
thesis  that  conduetton  of  action  potentials  along  the 
hypothalamo-ncurohypophysical  tract  releases  vaso¬ 
pressm  from  the  posterior  pituitary.  (Contractor's 
abstract) 


3143 

Westinghouse  Electric  Corp.  [Defense  and  Space  Center] 
Baltimore,  Md. 

NATURAL  LANGUAGE  SYNTAX  ORIENTED  TRANS¬ 
LATORS,  by  P.  Z.  Ingerman.  Final  rept.  [1965] 

I14]p.  (AFOSR-65-1940)  (AF  49(638)1452) 

Unclassified 

The  final  report  is  divided  into  2  major  sections.  The 
first  reports  the  results  of  research  performed  under 
the  contract,  while  the  second  is  a  discussion  resulting 
from  the  monitoring  of  standardization  activities  deal¬ 
ing  with  programming  languages,,  The  major  project 
has  been  the  specification  of  a  syntax- oriented  trans¬ 
lator  of  sufficient  generality  so  that  it  can  be  used  to 
translate  from  most  of  the  higher-level  programming 
languages  currently  in  use  to  an  assembly- type  inter¬ 
mediate  language.  Subsidiary  to  this  has  been  the 
development  of  an  assembly-type  language  whtch  can 
serve  not  only  us  the  target  for  the  syntax-oriented 
translator,  but  can  also  be  used  in  its  own  right  both 
as  an  assembly  language  and  as  one  possible  solution 
to  the  reprogramming  problem. 
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3144 

Westuighouse  Electric  Corp. 
Baltimore,  Md. 


[Defense  and  Space  Center] 


^  A  UNIVERSAL  ASSEMBLY  MAPPING  LANGUAGE,  by 

^  M.  L.  Graham  and  P.  Z.  Ingerman.  [1965]  [13|),  incl. 

diagrs.  (AF06R-65-2665)  (AF  49(638)1452) 

>  AD  629371  Unclassified 

Also  published  in  Proc.  Twentieth  Nat '1.  Conf.  of  the 
Association  for  Computing  Machinery,  Aug.  24-  26, 

1965,  p.  409-421. 

The  m  eta- language  presented  is  entirely  devoid  of 
machine- oriented  mnemonic  codes.  The  user  must  use 
the  metalanguage  to  define  the  meanings  of  the  set  at 
machine- oriented  mnemonic  codes  which  he  wishes  to 
use.  The  assembly  language  itself  does  not  exist.  A 
source  program  In  the  assembly  language  which  the  user 
specifies  is  presented  to  the  meta-language  processor 
together  with  the  description  of  this  language  in  terms 
of  the  metalanguage.  The  processor  then  interprets 
the  source  code  in  terms  of  the  description  it  has  been 
given  and  generates  output  In  the  form  specified  by  the 
user  in  his  m  eta- language  description. 


3145 

Westuighouse  Electric  Corp. 
Baltimore,  Md. 


Defense  and  Space  Center, 


AN  ASSEMBLY  LANGUAGE  FOR  REPROGRAMMING, 
by  M.  L.  Graham  and  P.  Z.  Ingerman.  [1965]  [5]p. 

(AF  49(638)1452)  UncUssifled 

Presented  at  Assoc.'  tor  Computing  Machinery  Repro¬ 
gramming  Conf. ,  Princeton,  N.  J.,  June  1965, 

Published  In  Commun.  Assoc.  Comput,  Mach. ,  v.  8; 
765^7?;'T5ec.  1965. 

Assembly  languages  generally  provide  a  one-for-one 
translation  from  a  symbolic  to  a  numeric  version  of  a 
program,  that  is,  from  assembly  language  to  machine- 
language.  Thv'  meta-language  presented  here  can  be 
used  to  specify  the  mapping  of  any  language  which  con¬ 
forms  to  a  canonical  list  form  into  an  arbitrary  stream 
of  bits.  This  bit  stream  may  be  treated  as  a  machine 
language  program,  a  character  stream,  or  whatever  else 
the  user  might  desire.  Thus,  this  meta-language  can 
be  used  to  map  from  one  assembly  language  into  another 
or  from  the  assembly  language  fur  one  machine  into  the 
machine  language  oi  another. 


3146 

[Westuighouse  Electric  Corp.  ]  Westlnghouse  Research  Labs, 
Pittsburgh,  Pa. 

GROWTH  OF  LARGE  SINGLE  CRYSTALS  OF  HEXA¬ 
GONAL  SELENIUM  FROM  THE  MELT  AT  HIGH 
PRESSURES,  by  D.  E,  Harrison  and  W.  A.  Tiller, 

[1965]  [4]p.  incl.  Ulus,  diagr.  (AFO6R-65-2033) 

(AF  49(638)1029)  AD  627582  UnclassUied 


Also  published  in  Jour.  Appl.  Phys. ,  v.  36;  1680-1683, 
May  1665. 

The  preparation  of  single  crystals  of  hexagonal  selenium 
at  ordinary  pressures  is  hampered  by  the  very  slow 
rate  at  which  crystals  can  be  grown  from  the  melt  under 
these  conditions.  In  this  paper  a  technique  is  presented 
for  preparing  single  crystals  under  pressure.  As  the 
equilibrium  freezing  temperature  is  increased  by  the 
application  of  pressure,  crystals  can  be  grown  at  rates 
several  orders  of  magnitude  faster  than  under  ordinary 
pressures.  At  5  kbar  pressure,  sUigle  crystals  were 
grown  up  to  1  cm  in  diam  by  10  cm  long.  X-ray  and 
optical  studies  established  that  the  principal  cleavage 
surfaces  were  along  the  '  1010}  and  >1012}  planes. 
(Cmitractor's  abstract) 


3147 

[Westuighouse  Electric  Corp.  ]  Westlnghouse  Research 
Labs.,  Pittsburgh,  Pa, 

A  STABIUTY  FUNCTION  FOR  EXPUCIT  EVALUATION 
OF  THE  MULUNS-SEKERKA  INTERFACE  STABILITY 
CRITERICM,  by  R.  F.  Sekerta.  [1965]  [5^1.  incl.  diagrs. 
(AFOSR-65-2036)  (AF  49(636)1029)  AO  627583 

Unclassified 


Also 

3an. 


lubllshed  Ui  Jour.  Appl.  Phys.,  v,  36:  264-266, 


publi 

T5B5; 


In  a  previous  paper  by  MullUis  and  Sekerla  (Jour.  Appl. 
Phys.,  V.  35;  444,  1964),  a  stability  criterion  was 
introduced  for  a  planar  solid- liquid  Uitertace  during 
the  unidirectional  solidification  of  a  dilute  binary  alloy 
at  constant  velocity.  However,  evaluation  of  the 
criterion  proved  difficult.  In  this  paper,  a  stability 
function  S  for  its  evaluation  is  introduced  and  tabulated. 
The  criterion  is  then  written  in  terms  of  S  and  compared 
with  the  constitutional  supercooling  criterion  for  inter¬ 
face  stability.  From  these  results,  experUnental  data 
can  be  analyzed  and  a  conclusive  test  of  the  stability 
theory  can  be  made. 


3148 

[Westlnghouse  Electric  Corp.  J  Westuighouse  Research 
Labs.,  Pittsburgh,  Pa. 

CRAIN  REFINEMENT  VIA  ELECTROMAGNETIC 
STIRRING  DURING  SOLIDIFICATICN,  by  W.  C. 
Johnston,  G.  R.  Kotler  and  others.  [1965]  [5|p.  incl, 
illus.  diagrs.  (AF06R-66-1603)  (AF  49(638)1029) 

AD  638703  UncUssified 

Also  published  in  Trans.  Metall.  Soc.  AIME,  v,  233; 
1856-1660,  Ocl.  1965. 

The  grain- refinement  effect  of  electromagnetic  stirring 
o(  Sn-Pb  alloys  during  solidification  is  investigated  at 
higher  field  strength  and  in  larger  sized  samples.  It  Is 
found  that  the  grain-refining  effect  is  due  to  a  crystal 
multiplication  phenomenon  rather  than  a  nucleatlon 
phenomenon.  The  effect  increases  with  sample  size 
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for  a  fixed  field  strength  and  a  fixed  supercooling  bath 
temperatures.  The  effect  w  other  alloys  was  mvesti- 
gat^.  (Contractor’s  abstract) 


3149 

[Westinghouse  Electric  Corp.  ]  Westinghouse  Research 
Labs. ,  Pittsburgh,  Pa. 

MEASUREMENT  OF  BRINE  DROPLET  MIGRATION  IN 
ICE,  by  J.  D.  Harrison.  [1965]  [5^.  mcl.  diagrs. 
(AF06R-66-1662)  (AF  49(638)1029)  AD  639872 

Unclassified 

^so  p^lish^^^to  Jour.  Appi.  Phys. ,  v.  36:3811- 

Migration  of  NaCl,  KF,  and  KI  droplets  through  ice  was 
measured  in  the  temperature  Interval  from  -6°  to  0°C 
in  the  presence  of  a  15°C^cm  thermal  gradient.  Normally 
the  droplets  increased  in  velocity  and  size  as  they 
iqiproached  the  ice-water  interface.  A  30-M-diam 
droplet  migrating  at  0. 3  ii/'aec  at  -5‘’C  would  be  65u  m 
dUm  and  migrating  at  1. 2  M/' set  at  -  1/2°  C.  Special 
phenomena  observed  were  droplet  elongation,  diagonal 
migration,  and  constant-Vv^locity  migrations. 


3150 

Westinghouse  Electric  Corp.  [Westinghouse  Research 
Labs.  ]  Pittsburgh,  Pa. 

SOLUTE  TRANSPIRATION  PORES  IN  ICE,  by  J.  D. 
Harrison,  [1965]  (2J).  Incl.  Ulus,  refs.  (AFOSR-66- 
166^)  (AF  49(638)1029)  AD  639873  UnclassUied 

Also  published  in  Jour.  Appl.  Phys.,  v.  36:  326-327, 

JaHTW^T - 

In  the  course  of  a  recent  study,  ice  was  grown  by 
progressive  freezmg  of  samples  of  water  containing 
various  solutes  at  different  concentrations.  Liquid- 
filled  pores,  here  named  solute  transpiration  pores, 
were  frequently  observed  in  ice  which  was  not  as  soimd 
as  fresh-water  ice  but  not  as  cellular  as  sea  ice.  The 
characteristic  of  the  solute  tran^iration  pores  is  set 
forth  first  by  describing  the  morphologically  similar 
brlme  drainage  channels  and  elongated  bubbles,  followed 
by  a  description  of  the  occurrence,  form,  and  functioning 
of  the  pores  themselves. 


3151 

[Westinghouse  Electric  Corp.  ]  Westinghouse  Research 
Labs.,  Pittsburgh,  Pa. 

CZOCHRALSKI  GROWTH  OF  LOW- DISLOCATION- 
DENSITY  ZINC  TUNGSTATE  CRYSTALS,  by  S.  O'Hara 
and  G.  M.  McManus.  [1965]  [6]p.  incl.  Ulus,  dlagr. 
refs.  (AF  49(638)1029)  UncUssUied 

Published  in  Jour.  Appl.  Phys.,  v.  36:  1741-1746, 

Hay  rws;  ■ 


Zinc  tungstate  crystals  were  grown  by  the  Czochralski 
method  and  the  effect  of  growth  parameters  on  crystal 
perfection  was  studied.  Of  the  (010)  and  (100)  slip 
planes,  Berg- Barrett  photographs  showed  that  the  (100) 
slip  plane  appeared  to  be  the  most  active  during  crystal 
growth.  Observations  made  on  crystals  grown  m  a 
ste^  temperaiiird  gradient  showed  tliat  strain  due  to 
thermal  gradients  was  responsible  for  the  high  disloca¬ 
tion  densities  in  Uiese  crystals.  Studies  on  seedmg 
showed  that  if  no  widening  occurred,  then  the  perfection 
of  the  region  of  the  crystal  after  seedmg  was  much  higher 
than  the  seed;  the  changes  in  temperature  employed  to 
widen  the  crystal  gave  rise  to  very  high  dislocation 
densities.  X-ray  examination  verified  the  observations 
made  by  chemical  etching.  Crystals  grown  under  nearly 
isothermal  temperature  conditions  provided  material 
with  dislocation  densities  between  0  and  500/ cm  These 
crystals  prt^gated  with  facets  at  the  solid-liquid  inter¬ 
face  which  gave  rise  to  impurity  distributions  similar 
to  those  observed  in  semiconductor  crystals.  The 
conditions  for  growmg  low-dislocation-density  Czochral¬ 
ski  of  zinc  tungstate  are  similar  to  those  for  growing 
low-dislocation-density  semiconductor  crystals. 
(Contractor's  abstract) 


3152 

[Westinghouse  Electric  Corp.  ]  Westinghouse  Research 
Labs.,  Pittsburgh,  Pa. 

GROWTH  MORPHOLOGY  OF  HEXAGONAL  SELENIUM 
AT  HIGH  PRESSURES,  by  D.  E.  Harrison.  [1965]  [5]p. 
incl.  Ulus,  (AF  49(638)1029)  Unclassified 

Published  m  Jour..  Appl.  Phys.,  v.  36:  3150-3154, 


Hexagonal  selenium  can  be  grown  from  the  melt  either 
in  the  form  of  spheruiites  or  as  single  crystals.  At 
normal  pressures,  the  transition  from  spherulitic  to 
single-crystal  growth  habit  is  not  usually  shown  to  be 
the  result  of  the  very  slow  growth  rate  of  amgle  crystals. 
At  higher  pressures,  the  single-crystal  giowth  rate  is 
enhanced  sufficiently  to  permit  observation  of  this 
transition.  Examination  of  melt-grown  crystals  by 
Weissenberg  x-ray  techniques  disclosed  a  disorder 
normal  to  the  "c"  axis  direction.  The  absence  of  the 
disorder  in  vapor-grown  needles  produced  at  5  kbar 
indicates  that  the  disorder  is  built  in  during  growth 
from  the  melt. 


3153 

Westinghouse  Electric  Corp.  Westinghouse  Research 
Labs.,  Pittsburgh,  Pa. 

HEAT  CAPACITY  OF  ORDERED  AND  DISORDERED 
COPPER-PLATINUM  BELOW  4. 2°K,  by  J.  Rayne  and 
B.  Roessler,  [1965]  [4]p.  incl.  diagrs.  table,  refs, 
(^onsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)1029  and  National  Science 
Foundation)  Unclassified 
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An  earlier  investigation  (J.  Rayne,  Phys.  Rev. ,  v. 

108;  649,  1957)  of  the  low -temperature  heat  capacity 
of  Cu.Au  showed  no  difference  in  the  electronic  specific 
heat  coefficient  between  the  ordered  and  disordered 
conditions.  But  due  to  the  unusual  nature  of  the  order- 
disorder  transformation  in  copper-platinum,  the  present 
investigation  was  conducted.  Results  show  that  there 
IS  a  large  decrease  in  the  value  erf  the  specific  heat 
coefficient  for  the  ordered  alloy  compared  to  that  of  the 
disordered  alloy.  An  increase  in  the  Debye  tempera¬ 
ture  on  ordering  is  observed  which  is  consistent  with 
that  observed  in  Cu  Au.  The  decrease  in  the  value  of 
the  specific  heat  coefficient  which  is  observed  in 
ordered  copper-platmum  may  be  due  to  magnetic 
ordering,  either  ferromagnetic  or  antiferromagnetic; 
it  may  also  be  due  to  the  Brilloum  zone- Fermi  surface 
interaction. 


3154 

[Westlnghouse  Electric  Corp.  ]  Westlnghouse  Research 
Labs. ,  Pittsburgh,  Pa.- 

ROLLING  BALL  VISCOMETER  FOR  USE  AT  TEM¬ 
PERATURES  TO  400°C  UNDER  PRESSURES  TO  5 
KILOBAR,  by  D.  E.  Harrison  and  R.  B.  Gosser. 

[1965]  (4]p.  incl.  diagrs.  tables.  (AF  49(638)1029) 

Unclassified 

Published  in  Rev.  Scient,  Instr. ,  v.  36;  1840-1843, 
bee.  lS6S. 

In  an  earlier  publication,  one  of  the  authors  (Jour. 
Chem,  Phys,,  v.  41;.  844.  1965)  gave  data  on  the 
pressure  dependence  of  the  viscosity  of  liquid 
selenium  up  to  3S0°C  and  at  4  kbar.  This  paper 
describes  the  rolling  ball  viscometer  in  detail  and 
gives  data  on  the  pressure  dependence  of  the  viscosity 
of  glycerol  at  75°C  up  to  5  ktar  pressure.  The  rolling 
ball  technique  of  measuring  viscosity  was  adapted  for 
use  at  temperatures  up  to  400°C  under  pressures  up  to 
5  kbar..  At  75°C,  logjQ  viscosity  of  glycerol  was  found 
to  increase  linearly  with  pressure  up  to  5  kbar. 


3155 

[Westlnghouse  Electric  Corp,  Westlnghouse  Research 
Labs, ,  Pittsburgh,  Pa.  j 

['I’HERMAL  CONDUCTIVITy  AND  THERMOELECTRIC 
POWER  OF  SOLIDS  AT  LOW  TEMPERATURES,  by 
P,  G.  Kleniens.  j  Final  rept.  June  1,  1962-May  31, 

1965,  8p.  (AFOSR-65-1485)  (AF  49(638)1165)  AD  620270 

Unclassified 

Thermal  conductivity  and  thermoelectric  power  of 
solids  were  investigated  at  low  temperature.  Photon- 
assisted  scattering  of  electrons  by  the  impurity  atoms 
was  first  studied  and  the  electrical  resistivity  of  a 
number  of  gold  alloys  was  measured  from  2  to  401  °K. 
Eiqieriments  demonstrated  the  reality  of  resistance  due 
the  phonon-assisted  inelastic  impurity  scattering  and 
verified  the  theoretical  magnitude  and  temperature 
dependence  of  the  effect.  Alloys  having  localized 
lattice  modes  were  considered  and  a  precise  determina¬ 
tion  of  the  temperature  dependence  of  Uie  electrical 
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resistivity  of  gold  is  given.  Electrical  and  thermal 
conductivities  and  thermoelectric  power  were  studied 
in  the  semi-metals  of  tin-telluride  and  platinum- 
antimonlde.  The  role  of  resonance  scattering  of 
phonons  in  the  thermal  conductivity  of  glasses  is 
discussed. 


3156 

[Westlnghouse  Electric  Corp.  ]  Westlnghouse  Research 
Labs.,  Pittsburgh,  Pa. 

ELECTRICAL  RESISTIVITY  OF  SOME  GOLD  ALLOYS: 
A  SEARCH  FOR  EFFECTS  DUE  TO  LOCAL  MODES, 
by  D.  H.  Damon  and  P.  G.  Klemens,  [1965]  [S]p.  inc). 
diagrs.  tables,  refs.  (AFOSR-65-1993)  (AF  49(038)1165) 
AD  628863  Unclassified 

Also  published  in  Phys.  Rev.,  v.  138;  A1390-A1394, 
May  3i,  1965. 

If  phonon-assisted  electron  scattering  by  impurities 
contributes  appreciably  to  the  electrical  resistivity  of 
alloys,  localized  modes  about  light  impurities  shoiild 
lead  to  a  resistance  which  increases  faster  than 
linearly  at  temperatures  around  ^2,  where  Is  the 

characteristic  temperature  of  the  local  mode.  The 
electrical  resistivity  of  gold  alloys  containuig  1.8  at-% 
Zn,  2. 4  at-%  A1  and  2, 6  at-%  Cu  was  measured  be¬ 
tween  80°  and  500°K.  In  these  cases  loc.al  modes  are 
expected.  Measurements  were  also  made  of  alloys 
with  1.0  and  1. 6  at-%  Pt,  where  local  modes  should 
be  absent.  Substantial  deviations  from  Matthiessen's 
rule  were  found,  but  not  the  temperature  variation 
eiqiected  from  local  modes.  It  is  suggested  that  this 
effect  is  obscured  by  deviations  from  Matthiessen's 
rule  arisbig  from  the  zone  structure  of  gold.  An 
unexplained  discrepancy  was  found  in  the  resistance  of 
the  1, 6%  Pt  alloy.  The  resistivity  of  pure  gold  be¬ 
tween  80°  and  480°K  is  tabulated  in  20°  steps. 


3157 

[Westlnghouse  Electric  Corp,  ]  Westlnghouse  Research 
Labs.,  Pittsburgh,  Pa. 

SPIN- LATTICE  RELAXATION  OF  ATOMIC  HYDROGEN 
IN  CaFg  INVOLVING  LOCAL  MODES,  by  P.  G.  Klemens. 

[1965]  [2]p.  (AFOSR-65-1994)  (AF  49(638)1165) 

AO  626860  Unclassified 

Also  published  in  Phys.  Rev.,  v.  138:  A1217-A1218, 

May  17;  1965. 

The  spm-lattice  relaxation  of  atomic  hydrogen  and 
deuterium  in  CaF2  measured  previously  (Phys.  Rev., 

V.  138:  A1208,  1965)  shows  an  exponential  dependence, 
which  is  ascribed  to  a  Raman  process  involving  local 
modes.  The  magnitude  of  the  pre- exponential  factor 
can  be  compared  to  the  ordinary  Raman  process  for 
these  centers,  which  was  also  observed.  This  ratio  is 
compared  with  the  predictions  of  the  author's  theory 
of  spin-lattice  relaiation  involving  local  modes.  It 
appears  that  the  theory  overestimates  the  effect  of 
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local  modee  on  spin-lattice  relaxation  by  a  factor  of 
order  5.  This  may  arise  from  a  comparable  error  m 
the  theoretical  estimate  of  the  decay  rate  of  »  local 
mode  by  anharmonic  processes,  which  enters  the  ex¬ 
pression  for  the  ^in-lattice  relaxation  rate.  Other 
possible  sources  ol  error  are  also  discussed. 


3158 

[Westinghouse  Electric  Corp,  ]  Westinghousc  Research 
Labs.,  Pittsburgh,  Pa. 

EFi  ECT  OF  THERMAL  AND  PHONON  PROCESSES 
MJ  ULTRASaWC  ATTENUATION,  by  P.  G.  Klemens. 
[1965]  [34]p.  incl.  refs.  (AFCI6R-66-1556) 

(AF  49(638)1165)  AO  638698  Unclassified 

Also  published  m  Physical  Acoustics,  ed,  by  W.  P. 
Mason,  New  York,  Academic  Press,  v,  IHB;  201-234, 
1965. 

Ultras  xilc  and  hypersonic  waves  in  a  solid  are,  in 
principle,  the  same  in  nature  as  the  lattice  waves  which 
describe  the  thermal  vibrations  of  the  solid.  Apart 
from  a  difference  in  frequency  the  main  difference  is 
one  of  how  the  properties  of  these  waves  are  studied. 
The  former  are  available  as  coherent  beams,  the  latter 
are  only  a  background  of  noise.  The  attenuation  of  tti.'> 
ultrasonic  beam  can  be  studied  directly,  but  the  attenua¬ 
tion  or  scattering  of  a  lattice  wave  must  be  induced 
from  observed  conduction  properties. 


3159 

[Westinghouse  Electric  Corp.  Westinghouse  Research 
Labs.,  Pittsburgh,  Pa.) 

DIFFUSION  OF  ELECTRONS  ON  THE  FERMI  SURFACE 
n,  LONGITUDINAL  MAGNETORESISTANCE  OF  Ib 
METALS,  byP,  G.  Klemens  and  J,  L.  Jackson.  [1965] 
[7jp,  (AFOSR-66-1602)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1165, 
Nederlandse  Organisatie  voor  Zuiver  Wetenschappelljk, 
Stichting  voor  Fundamenteel  Onderzoek  der  Materie, 
and  Westinghouse  Academic  Leave  Program)  AO  638699 

Unclassified 

Also  published  iii  Physica,  v.  31f  1421-1427,  1965. 

Following  Pippard's  method,  the  longltudmal  high-field 
magnetoresistance  is  discussed  in  terms  of  belts  on  the 
Fermi  sphere  on  which  the  deviation  of  the  electron 
distribution  from  equilibrium  must  vanish.  For  the 
ideal  resistance  case  the  electron  diffusion  equation  is 
solved  with  appropriate  boundary  conditions  for  a 
number  nf  directions  and  neck  radii,  and  the  magneto¬ 
resistance  is  insensitive  to  the  neck  radius.  The  pro¬ 
found  effect  of  dislocations  on  the  magnetoresistance  is 
pointed  out. 


3160 

[Westinghouse  F'ectric  Corp. 
Labs.,  Pittsburgh,  Pa. 


Westinghouse  Research 


INELASTIC  IMPURITY  SCATTERING  OF  ELECTRCWS 
IN  GOLD  ALLOYS  AT  LOW  TEMPERATURES,  oy  D.  H. 
Damon  and  P.  G,  Klemens.  [1965]  [5)p.  incl.  diagrs. 
Uble.  (AF06R-e6-l651)  (AF  49(638)1165)  AD  639875 

Unclassified 

Also  published  m  Proc.  Ninth  Internat'l.  Coni,,  on 
Low  Temperature  Physics,  Columbus,  Ohio  fAug.  Jt- 
Sept.  4,  1964),  ed.  by  J.  G.  Daunt,  D.  O.  Eiheards 
and  others.  New  York,  Plenum  Press,  v.  LTS'Pt.B): 
996-1000,  1965. 

The  electrical  resistivity  of  some  binary  gold  alloys 
with  copper  and  platinum  was  measured  from  1. 5°  to 
40°K,  in  order  to  study  deviations  from  Matthiessen's 
rule  and  to  mvestigate  a  possible  contribution  of  phonon- 
assisted  impurity  scattering  to  the  resistance.  This 
process  was  originally  suggested  by  Koshmo,  who 
ascribed  it  to  the  perturbmg  effect  of  the  displacement 
of  the  impurity  potential  by  a  lattice  wave.  This  was 
critizied  by  Taylor  who  shoved  that  the  displacement 
perturbation  could  be  transformed  away,  leaving  only 
a  small  residual  effect  on  the  resistivity.  However, 
there  is  a  further  effect  arising  from  the  strain  on  the 
impurity  site  due  to  a  lattice  wave,  which  should  also 
lead  to  phonon-assisted  scattering,  and  to  an  additional 
resistance  of  the  form  =  A  =  't(T).  where 

c.  is  the  residual  resistivity,  %  a  numerical  constant, 
and  <«‘  >  the  mean  square  thermal  strain,  so  that 
8(T)o  T^  at  low  temperatures. 


3161 

[Westinghouse  Electric  Corp.  ]  Westinghouse  Research 
Labs.,  Pittsburgh,  Pa. 

ANHARMONIC  ATTENUATION  OF  LONGITUDINAL 
HYPERSONIC  WAVES  (Abstract),  by  P.  G.  Klemens. 
[1965]  (l]p.  [AF  49(638)1165]  Unclassified 

Presented  at  meeting  of  the  Ai  er.  Phys.  Soc., 

Kansas  City,  Mo.,  Mar.  24-^7,.  1965. 

Published  in  Bull.  Amer.  Pl  vs.  Soc.,  Series  II, 

V,  10:  393,  Mar,  24,  1965. 

Momentum- conservation  riquirements  forbid  a  direct 
3-phonon  interaction  between  a  longitudinal  ultrasonic 
wave  and  thermal  phonons.  Nevertheless,  the  low- 
temperature  anharmonic  attenuation  of  longitudinal 
waves  IS  observed  to  be  comparable  to  that  of  trans¬ 
verse  waves.  A  mechanism  is  proposed  whereby  the 
longitudinal  wave  interacts  with  modes  of  comparably 
low  frequency  and  over-populates  these  modes,  thereby 
speeding  up  the  interaction.  This  leads  to  an  absorption 
that  depends  on  intensity  and  pulse  repitition  rate  and 
approaches  that  of  transverse  waves  in  the  high- 
mtensity  limit.  The  results  of  the  theory  are  compared 
witl  experiments  on  quartz  by  J.  de  Klerk  and  D.  I. 
Bolef. 
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3162 

[Westinghouse  Electric  Corp.  ]  Westinghouse  Research 
Labs.  [Pittsburgh,  Pa.  j 

LORENZ  NUMBER  AND  THERMOELECTRIC  POWER 
OF  METALS  (Abstract),  by  P.  G.  L.  Kleineos.  [1965] 
[l]p.  [AF  49(638)1165]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n, 
v.  10;  125-126,  Jan,  27,  1965. 

The  contribution  of  electrons  of  different  energies  to 
the  conductivity  a  (E)d  f^VdE  is  regarded  as  a  distribu¬ 
tion  function.  The  first  moment  about  the  Fermi  energy 
gives  the  thermoelectric  power,  the  second  moment 
about  the  first  moment  the  Lorenz  number.  Deviations 
from  the  Wiedemann-Franz  law  are  discussed  for  de¬ 
generate  semiconductors,  semlmetals,  aid  transition 
metals  at  high  temperatures. 


3163 

[Westinghouse  Electric  Corp.  ]  Westinghouse  Research 
Labs.,  Pittsburgh,  Pa. 

MIGRATION  OF  A  UQUID  ZONE  THROUGH  A  SOLID. 
PART  m,  by  W,  A,  TUler,  [1965]  (3]p,  incl.  dugrs. 
(AFOSR-6S-1998)  (AF  49(638)1177)  AD  627557 

Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  36;  261-263, 
Jan.T955; - 

A  theoretical  analysis  of  the  migration  of  a  liquid  zone 
through  a  solid  is  extended  to  include  nonconservative 
systems  where  atoms  are  exchanged  between  the  liquid 
zone  and  the  environment.  It  app'les  to  both  evapora¬ 
tion  and  condensation  of  either  the  solute  or  the  solvent 
species.  When  the  vapor  exchange  is  such  as  to  increase 
or  decrease  the  liquid  temperature  of  the  zone,  the  zone 
migration  velocity  mcreases  or  decreases,  respectively, 
in  a  linear  manner  with  zone  size.  For  certain  conditions 
it  is  possibie  to  produce  a  zone  of  constitutionally  super¬ 
cooled  liquid  ahead  of  the  freezing  interface.  The  migra¬ 
tion  rates  of  gallium  alloy  zones  through  GaAs  are 
quantitatively  consistent  with  this  treatment. 


3164 

[Westmghouse  Electric  Corp,  ]  Westinghouse  Research 
Labs.,  Pittsburgh,  Pa.- 

ANOMALOUS  TRANSMISSION  OF  X-RAYS  IN  Fe-3% 

Si  CRYSTALS  AND  THE  OBSERVATION  OF  FERRO¬ 
MAGNETIC  DCMAINS  (Abstract),  by  B.  Roessler, 

J.  J.  Kramer,  and  M.-  Kuriyama.  [1965]  [l]p, 

(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  49(638)1177]  and  Advanced  Research 
Projects  Agency)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 


Published  in  BulL  Amer.  Phys.  Soc. ,  Series  D,  v.  10; 

47r-472,  Apr.  26,  1965. 

Large  sheet  crystals  of  an  iron-3%  silicon  aUoy  were 
grown  by  the  surface- energy- induced  recrystallization 
technique.  These  crystals,  with  a  (100  }  surface, 
were  found  to  anomalously  transmit  x-rays,  revealing 
both  dislocations  and  ferromagnetic  domains  along 
<100  >directions.  The  domain  structure  could  be 
made  tr  disappear  in  the  presence  of  a  magnetic  field 
and  t.>  reappear  when  the  field  was  removed.  The  sur¬ 
face  domain  pattern,  as  revealed  by  coUoidal  magnetite 
powder  patterns,  was  considerably  different  from  that 
observed  by  the  x-ray  technique. 


3165 

[Westinghouse  Electric  Corp.  ]  Westinghouse  Research 
Labs.,  Pittsburgh,  Pa. 

DISLOCATION  ARRANGEMENTS  IN  ZINC  TUNGSTATE, 
by  S.  O'Hara,  G.  M.  McManus,  and  B.  Roessler.  [1965] 
[6^.  incl.  Ulus,  diagr.  refs.  (AF  49(638)1177) 

Unclassified 

Published  in  Jour.  Appl.  Phys.,  v,  36;  2898-2903, 

Sept.  1965. 

Dislocation  in  low  dislocatirn  density  (  -  lO^cm  ) 
single  crystals  of  ZnWO.  have  been  analyzed  by  the 
ai^lication  of  standard  etching  techniques  and  by 
Borrmann  and  Berg-Barrett  x-ray  diffraction  techniques. 
The  majority  of  dislocations  lying  on  the  (010)  slip 
planes  were  found  to  have  [100]  Burgers  vectors,  whUe 
the  remainer  had  [001]  vectors.  Dislocations  lying  on 
tlie  (100)  plane  had  predominantly  [001  ]  Burgers  vectors; 
dislocations  with  [010]  Burgers  vectors  were  present, 
but  uncommon.  In  Borrmann  photographs,  dislocations, 
close  to  the  exit  surface  of  the  crystal  gave  images  of 
increased  rather  than  decreased  intensity.  The  effect 
of  the  oxygen  atom  positions  on  the  mtensities  of  the 
anomalously  transmitted  x-ray  beams  was  shown  to  be 
significant  in  ZnWO..  Also,  impurity  segregation, 
which  was  revealed  ^in  both  transmission  optical  and 
x-ray  photographs,  indicates  *hat  facetting  occurred  on 
a  convex  growth  mterface. 


3166 

[Westinghouse  Electric  Corp.  ]  Westinghouse  Research 
Labs.,  Pittsburgh,  Pa. 

SHORT-RANGE  ORDER  IN  SOME  NICKEL-BASE 
ALLOYS,  by  G.  M.  McManus.  [1965]  [3]p.  incl.  illus. 
diagr.,  table,  refs.  (AF  49(638)1177)  Unclassified 

Published  in  Jour.  Appl.,  Phys.,  v.  36;  3631-3633, 

Nov.  1965. 

The  first-nearest-neighl<or  short-range-order  and  size 
effect  coefficients  have  been  determ  med  for  the  solid- 
solution  alloys  Ni  +  12%  Ta,  Ni  +  15%  W,  and  Ni  +  20% 
Mo  by  the  method  of  x-ray  diffuse  scattering.  In  these 
alloys  a  strong  preference  for  unlike  nearest  neighbors 
was  found,  with  the  Ni  +  12%  Ta,  Ni  +  15%  W,  and  Ni  + 
20%  Mo  alloys  having  i  0. 10,  -  0. 12,  and  -0. 13, 
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respectively.  The  corresponding  size-effect  coefficients 
for  these  alloys  were  found  to  be  =  0. 017,_  0. 015,  and 
0.  uOo,  respectively..  * 


3167 

[Westinghouse  Electric  Coip.  ]  Westinghouse  Research 
Labs.,  Pittsburgh,  Pa.- 

EPITAXY  IN  THIN  FILMS  OF  EuS,  by  C.  W.  Chen 
and  S.  Zeitman.  [1965J  [2]p.  incl.  table,  refs, 

(AF  49(638)1245)  Unclassified 

Published  in  Jour.,  Appl,  Phy.s.,  v.  36;  669-670, 
feb.  ld65. 

It  is  stated  that  for  measurement  of  the  magnetic  ana 
electrical  prc^eities  of  europium  sulfide,  large  single 
crystals  are  necessary.  The  chemical  and  physical 
properties  of  the  sulfide,  however,  make  it  a  difficult 
task  to  grow  crystals  directly  from  the  melt.  This  note 
reports  the  excellent  properties  of  EuS  for  epitaxial 
growth.  Ejqierimental  results  show  that  single-crystal¬ 
line  films  were  grown  epitaxially  upon  the  (100)  cleavage 
surface  of  single-crystal  substrates  of  NaCl,  NaBr, 
and  MgO and  upon  the  (111)  cleavage  surface  of  CaF  . 

An  important  characteristic  of  the  epitaxial  growth  ^ 
of  EuS  is  stated  to  be  one-to-one  correspondence  in  the 
growth  mode.  It  was  aiso  found  that  (110)  films  of  EuS 
can  be  grown  upon  artiflcally  prepareu  (IIC)  surfaces 
of  CaF2  crystals. 

3168 

(Westinghouse  Electric  Corp.  Westinghouse  Research 
Labs, ,  Pittsburgh,  Fa.  ] 

GROWTH  AND  CHARACTERIZATION  OF  SINGLE 
CRYSTALS  OF  RARE  EARTH  COMPOUNDS,  [19651 
[9]p.  incl.  diagr.  (Technical  rept,,  no.  7)  (AF  49(638) 
1245)  AD  614435  Unclassified 

The  spin  disorder  effect  on  scattering  of  the  conduction 
electrons  was  examined  together  with  the  increases  in 
the  residual  resistivity  of  Gd  observed  in  various  intra- 
rare  earth  alloys.  It  v  as  found  that  the  extrapolated 
values  of  the  spin-disorder  resistivity  reported  m  the 
literature  were  much  too  smail  to  account  for  the  m- 
elastic  scatteririg  with  spin  flip.  This  large  discrepancy 
between  the  calculated  and  extrapolated  value  of  spin- 
disorder  resistivity  has  heretctore  been  overlooked.  It 
may  imply  the  existence  of  .short-range  order  of  spins 
in  the  paramagnetic  state  at  temperatures  considerably 
higher  than  the  Curie  point.  Resistance  measurements 
were  conducted  on  a  polycrystalline  sample  of  Si- doped 
CrBrj.-  The  electrical  data  revealed  that  the  compound 
became  a  semiconductor  only  in  the  paramagnetic  slate. 
Below  the  Curie  temperature  it  remained  an  insulator.. 
The  excess  electrons  donated  by  the  Si  atoms  in  CrBr„ 
ihus  behave  markedly  differently  from  those  donated 
by  La  in  EuS.  tlxperimental  work  was  continued  on  tnc 
growth  of  crystals  of  La-doped  EuS.  An  investigation 
was  begun  on  Ba-dopod  NdS.  Further  progress  was 
made  in  the  study  of  the  magnetic  structures  of  the  solid 
solutions  of  CiTe  and  CrSb,, 


3169 

[Westmghouse  Electric  Corp.  Westinghouse  Research 
Labs.,  Pittsburgh,  Pa.  j 

GROWTH  AND  CHARACTERIZATION  OF  SINGLE 
CRYSTALS  OF  RARE  EARTH  COMPOUNDS.  [1965] 

%>  (Technical  rept.  no.  9)  (  49(338)1245)  AD  622796 

Unclassified 

The  electrical  resistivities  of  the  intr.i- rare- earth 
alloys  of  dysprosium  have  been  determined  at  4. 2,  ° 

77°,  and  296°K  tor  a  contmued  study  of  the  impurity 
scattering  of  the  conduction  electrons..  The  resistivity 
data  reveal  that  substitution  of  La,  Ce,  Pr,  Nd,  and 
Sm  in  Dy  leads  to  considerable  increases  in  the  residual 
resistivity  of  Dy  at  low  temperatures,  but  the  increases, 
disappear  at  296° K.  The  impurity- induced  resistivities 
are  predoniuiantly  due  to  the  exchaiigc  scattering  of 
the  electrons  via  the  RuJerman-Kittel  type  excha.ige 
interaction  between  the  4f  and  conduction  electrons. 

The  exchange  scattermg  is  shown  to  depend  only  on  the 
difference  between  the  atomic  spms  of  the  solvent  and 
solute  ions,  with  the  spin-orbit  coupling  playing  an 
insignificant  role.  N-  itron  diffraction  studies  of  the 
CrTe-CrSb  solid  solutions  have  revealed  the  formation 
of  a  canted  spin  structure  in  the  pseudo-binary  system 
with  cosine  of  the  cant  angle  varyuig  as  a  linear  function 
ol  the  composition. 


3170 

[Westinghouse  Electric  Corp.  ]  Westmghouse  Research 
Labs.,  Pittsburgh,  Pa. 

INF'RARED  LATTICE  ABSORPTION  BY  GAP  MODES 
AND  RESONANCE  MODES  IN  KI,  by  A.  Sievers, 

A.  A.  Maradudin,  and  S.  S,  Jaswal.  [1965]  (4|p.  incl. 
duigrs.  rets.  (In  cooperation  with  Michigan  State  U. 

East  Lansing  (aF  AF06R-62-37|  and  Cornell  U. , 

Ithaca,  N.  Y. )  (Sponsored  jomtly  by  Advanced  Research 
Projects  Agency;  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)1245,  and  Atomic  Energy  Commission) 

Unclassified 

Published  in  Phy.s. ,  Rev.,  v.  138;  A272-A275.  Apr. 

VT555: - 

Impurity- induced  infrared  absorption  m  KI  contamiiig 
Cr  ions  as  substitutional  impurities  has  been  observed. 
A  sharp  line  appears  in  the  absorption  spectrum  iii  the 

neighborhood  of  77  cm'^,  and  at  least  3  biixid  lines  are 
observed  near  61  cm’^.  The  results  of  a  theoretical 
calculation  s.how  that  the  identification  of  the  former 
absorption  peak  with  a  localized  mode  winse  frequency 
lies  m  the  gap  in  the  frequency  spectrum  of  KI  between 
the  acoustic  and  optical  branches  is  comp  .tible  with  the 
experimental  results,.  Similarly,  the  broad  absorption 
peaks  neai  bl  cm‘l  can  be  identdied  with  resonance 
iiiodts  m  the  acoustic  continuum.  (Contractor'c  abstract) 
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1  Wcsimclio'jsf  Electric  Corp,  )  Westinghouse  Research 
Laos.  pitisDurgh,  I’a., 

SPIN  DEPENDENCE  OF  THE  ELECTRICAL  RESIS¬ 
TIVITIES  OF  GADOLINIUM  ALLOYS,  by  C.  W.  Chen, 
|1965)t!p.  mcl.  diagrs.  rels.  (Bound  with  Us  AFOSR- 
65-1917;  ADC27i!26i  (AF  49(638)1245)  Unclassified 

Published  ii.  Fifth  P.are  Earth  Research  Cuiif. , 
TiTvra'SraJFU. ,  Ames.  Aug.  30-Sept.  1,  1965,  Book  6, 
p  43-49. 

The  electrical  resisovities  of  various  intra- rare- earth 
alloys  of  gadolinium  at  4.  2‘,  77',  and  298'K  are 
discussed  with  respect  to  the  theory.  Two  spin  effects 
are  shown  in  the  scattenng  of  the  conduction  electrons. 
(Contiactor's  abstract) 


Westinghouse  Electric  Corp.  Westinghouse  Research  Labs., 
Pittsburgh,  Pa.; 

SURFACE  CONTRIBUTION  TO  THE  SPECIFIC  HEAT 
OF  CRYSTAIS  AT  LOW  TEMPERATURES,  by  A.  A. 
Maradudin  and  M.  Ashkin,  |1965|  (4ip.  (Sponsored 
jointly  by  Advanced  Research  Projects  Agency;  and 
Air  Force  Ofticc  of  Scientific  Research  under  AF 
49(638)1^45)  Unclassified 

Published  in  Proc.,  Ninth  InternatT.  Conf.  on  Low 
Tenipcrature  Physics,  Columbus,  Ohio.  (Aug.  31- 
Sept.  4,  1964),  cd.  by  J.  C.  Duunt,  D.  O.  Edwards 
and  others.  Nev;  York,  Plenum  Press,  v.  LT9(Pt.  B)' 
1126-1129,  1965. 

A  lattice  dynaniical  calculation  of  the  low-lemperaturo 
specific  heat  of  a  crystal  possessing  tree  surfaces  is 
p''esc.ited.  A  pan  of  adjacent  free  surfaces  is  created 
in  nearest  and  ne.'d-nearcst  neighbor  central  force 
niooi !  of  a  simple  cubic  crystal  by  setting  all  atomic 
interactions  which  link  to  2  planes  equal  to  zero.  The 
negatives  of  tnesc  interactions  are  ti rated  as  a  pertur¬ 
bation  on  the  Hamiltonian  of  the  uncut  crystal.  The 
change  in  the  specilic  heat  of  the  crvstal  resulting  from 
the  introduction  of  the  pair  of  free  surfaces  is  expressed 
•lo  a  contour  integral  over  the  Green's  function  of  the 
perturbed  crystal.  In  the  limit  of  low  temperatures, 
on’v  the  long  wavelength  components  of  the  Fourier 
transfoini  of  the  Gi  eon's  liuiction  are  requued,  and 
these  can  be  evaluated  analytically  if  the  relation  on 
the  atomic  force  constants  which  corresponds  to  elastic 
ii.otroiihy  IS  imposed  The  result  for  the  surface  con¬ 
tribution  to  the  specific  heal  Cj.  has  tiu  form  bST^, 
wlieie  S  is  the  surface  area,  T  is  the  absolute  tempera- 
tui  e,  and  b  is  a  numerieal  constant  The  value  for  b 
obtained  in  the  present  calculation  differs  somewhat 

fi  1,111  the  vail . btamed  earlier  by  Dupuis,  Mazo,  and 

Onsager,  who  studied  a  semi- infinite  isotrivic  elastic 
cont  iiiuuiii. 


West  Virginia  U.  Dept,  of  Aerospace  Engineering, 
mOi  • 

THE  RELATION  BETWEEN  ABSOLUTE  INTERATION 
AND  NEWTON'S  METHOD,  by  W.  Squire.  [1965]  [4]p. 
mcl.  tables.  (AFOSR-66-1508)  (AF  AFOSR-63-113) 
AD  641491  Unclassifi^ 

Also  published  in  Proc.  West  Virgmia  Acad,  Sci. , 


Kowel's  iterative  method  for  solvmg  transcendental 
equations  is  modified  by  mtroducing  an  adjustable 
parameter.  The  solution  of  an  example  shows  con¬ 
siderable  improve.ment.  It  is  then  shown  when  the 
approximate  value  is  sufficiently  close  to  the  root  the 
method  is  equivalent  to  Newton's  method. 
fContractor's  abstract) 


Windsor  U.  (Dept,  of  Physics]  Ontario  (Canada). 

HIGH- INTENSITY  LIGHT  SOURCES  FOR  THE  EXCITA¬ 
TION  OF  RESONANCE  FLUORESCENCE  IN  POTASSIUM 
AND  RUBIDIUM  (Abstract),  by  R.  .1.  Atkmson,  G.  D. 
Chapman,  and  L.  Krause.  [1965]  [ijp.  (AFOSR-65- 
0408)  (AF  AFOSR-63-361]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  27-30,  1965. 


ALSO  published  in  Bull.  Amer.,  Phys.  Soc. 
vTTDi'W,'  Jahr27,  1965. 


Series  H, 


A  description  is  given  of  2  RF  light  sources  that  pro¬ 
duce  intense  potassium  and  rubidium  resonance  radia¬ 
tion.  Their  properties  have  been  systematically  in¬ 
vestigated  in  relation  to  their  operating  jiarameters,  A 
comparison  is  made  with  2  commercially  available 
lamps  (Osram  and  Varian)  with  respect  to  integrated 
intensity,  peak  mtensity.  half-width,  and  degree  of 
seli-rever.sal  of  the  resonance  lines.  It  is  found  that 
the  RF  sources,  developed  m  this  laboratory,  emit 
resonance  lines  of  significantly  higher  peak  mtensities, 
smaller  half-widths,  and  smaller  self-reversal  than 
those  produced  by  the  other  lamps.  Typical  half-widths 
of  the  potassium  and  rubidium  O  lines,  produced  by  the 
lamps,  are  0.1 5  and  0.37  cm"*,  respectively,  com¬ 
pared  with  the  corresponding  half-widths  of  0.34  and 
1,5  cm"*,,  respectively,  emitted  by  the  Osram  lamps. 


Windsor  U.  (Dept,  of  Physics]  Ontario  (Canada). 

TRANSFER  OF  EXCITATION  IN  COLLISIONS  BE¬ 
TWEEN  CAESIUM  ATOMS  (Abstract),  by  M. 

Czajkowski  and  L.  Krause,  [1965]  [ijp.  (AFOSR-65- 
0409)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  AFOSR-63-361]  and  National 
Research  Council  of  Canada)  Unclassified 
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I 


Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  27-30,  1965. 

A!«o  published  in  Hull.  .Amrr.  rhyn.  Soc.  Series  S, 
V.,  10;  49,  Jan.  27,  1965. 


The  cross  sections  (or  tlie  transfer  of  excitation  be¬ 
tween  62Pj  2  62P3/2  resonance  states  in  cesium, 

induced  by  inelastic  collisions  with  cesium  atoms  m 
the  ground  state,  have  been  determmed  using  the  method 
of  sensitized  fluorescence.  The  e.xperiments  were 
carried  out  at  cesium- vapor  piessures  in  the  range  of 

10'®  -  10'  *  Torr,  where  multiple  scattering  of  resonarce 
radiation  is  no  longer  effective.  The  fluorescence  was 
excited  with  1  component  of  the  resonance  doublet  at  a 
time,  and  the  2  components  present  in  the  fluorescent 
spectrum  were  separated  by  means  of  interference  filters, 
detected  with  an  ITTFW118  photomultiplier  and  recorded 
using  photon-counting  techniques.  The  total  cross  sec¬ 
tions  (or  the  processes  S*  _  - 
,  1/2  3/ 

2  .14  .13  o 

5  10  ‘’and  2.0  cm  , 

6/2  .  -  - . 
conwred  with  the  values  of  6  x  10'  and  1.3  x  10*  ^ 
cm*  obtamed  by  Seiwert,  who  corrected  experimental 
results  obtamed  at  higher  vapor  pressures,  using  a 
modified  Holstein  theory  of  radiation  diffusion.  The 
reported  results  are  consistent  with  those  previously 
obtained  for  similar  processes  in  potassium  and 
rubidium. 


respectively. 
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Windsor  U.  Dept.,  of  Physics,  Ontario  (Canada). 

EXCTTATIWf  TRANSFER  BETWEEN  THE  h,  AND 
2  1/2 
Pj  ^  RESONANCE  LEVELS  IN  ALKALI  ATOMS  IN¬ 
DUCED  BY  INELASTIC  OLLISIONS,  by  G.  D.  Chapman, 
M.  Czajkowski  and  others.  [1965]  [5]p.  inc'.,  d<agrs. 
table,  refs.  (AF06R-65-2060)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  AFOSR- 
65-361  and  National  Research  Council  of  Canada) 

AD  627629  Unclassified 

.Also  published  in  Fourth  InternatT.  Conf,  on  Physics 
of  Electronic  and  Atomic  Collisions;  Abstracts  of  Papers, 
Laval  U.,  Quebec  (Canada)  (Aug,  2-6,  1965),  New  York, 
Science  Bookcrafters,  Inc.  (1965)  p.  55-59. 


3177 

Wmdsor  U.  Dept,  of  P.by&ics,  Ontario  (Canada). 

SENSITIZED  FLUORESCENCE  IN  VAPORS  OF  ALKAU 
METALS,  m.  ENERGY  TRANSFER  IN  CESIUM- 
CESIUM  COLLISIONS,  by  M.  Czajkowski  and  L.  Krause. 
[1965]  [lO];'.-  ‘ncl.  diagrs.  tables,  ref..  (AFOSR-65- 
2819)  (^ensured  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR-63-361  and  National  Research 
Council  of  Canada)  AD  629065  Unclassified 

Also  published  in  Canad.  Jour.  Phys.,  v,  43:  1259- 

T^esTjciyTss?: 

Collisions  of  the  second  kind  leading  to  the  transfer  of 
2  2 

excitation  between  6  P  and  6  P,  9  states  in  cesium 
1/2  6  2 

have  been  investigated  by  studying  sensitized  fluorescence 
in  cesium  vapor  at  pressures  in  the  range  2  x  10"®  to 
5 

7  X  10  mm  Hg,  which  were  not  accessible  previously 
10  such  experiments  and  at  which  trapping  of  resonance 
radiation  is  virtually  absent.  The  use  of  an  improved 
fluorescence  tube  and  of  high- resolution  interference 
fitters  in  conjunction  with  a  liquid-air-cooled  photo¬ 
multiplier  tube  permitted  accurate  measurements  of 
extremely  low  fluorescent  light  intensities.  The  total 
cross  sections  for  the  processes  6  "  ®^^3  2 

and6^P  .  -  6  ^P  equal  0. 64  x  10*^®  cm^  and  3. 1 
12  3  2 

x  10"*®  cm^  respectively  and  are  in  a  ratio  of  0.20, 

which  agrees  well  with  the  value  predicted  by  the 
principle  of  detailed  balancing.  (Contractor's  abstract) 
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Windsor  U.  Dept,;  of  Physics,  Ontario  (Canada). 

SENSITIZED  FLUORESCENCE  IN  VAPORS  OF  ALKALI 
METALS  IV.  ENERGY  TRANSFER  IN  RUBIDIUM- 
RUBIDIUM  COLLISIONS,  by  A.  G.  A.  Rae  and  L. 
Krause.  [1965]  [15lp,  mci.  diagrs.  tables,  refs. 
(AF06R-65-2861)  (AF  AFOSR-65-361)  AD  628744 

Unclassified 

Also  published  in  Canad.  Jour.,  P^'vs. ,  v..  43:  1574^ 
1588,  Sept.,  I9t)». 


Experiments  are  reported  in  which  a  determmation  is 
made  of  the  total  cross  sections  for  collisions  of  the 
second  kind  leading  to  transfer  of  excitation  between 
2  2_ 

P,  /,  and  -  resonance  levels  in  potassium,  rubidium, 
A/  •  3/2 

and  ce.sium.  These  transitions  give  rise  to  sensitized 
fluor  ,cence  which  may  be  observed  when  alkali  vapor 
at  low  pressure,  either  pure  or  in  the  presence  of  an 
inert  gas,  is  irradiated  with  one  component  of  the 
resonance  doublet.  Sensitized  fluorescence  also  results 
if  inert  gas  atoms  take  fiart  in  the  collisions  instead  of 
the  alkali  atoms  in  the  ground  state.  The  arrangement 
of  apparatus  used  in  these  experiments  is  shown.  Re¬ 
sults  are  plotted  and  tabulated. 


Sensitized  fluorescence  in  rubidium  vapor  has  been 
investigated  in  order  to  determine  total  cross  sections 
for  collisions  of  the  second  kind  between  rubidium  atoms, 
leading  to  the  transfer  of  excitation  between  the 
2  2 

5  P,  .  and  5  P  resonance  levels.  The  experiments 
1/2  3/2 

were  carried  out  at  vapor  pressures  below  0,00001  mm 
Hg,  where  there  is  virtually  no  imprisonment  of 
resonance  radiation.  The  exceedingly  low  fluorescent 
intensities  were  registered  in  an  automatically  pro¬ 
grammed  sequence  of  measurements,  using  photon 
countmg  techniques.  (Contractor's  abstract  modified) 
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Windsor  U.  Dept,  of  Physics,  Ontario  (Canada). 

LIGHT  SOURCES  FOR  THE  EXCITATION  OF  ATOMIC 
RESONANCE  FLUORESCENCE  IN  POT.iSSIUM  AND 
RUBIDIUM,  by  R.  J.  Atkinson,  C.  D.  Chapman,  and 

L.  Krause.  [1965]  [6Jp.  incl.  diagrs.  refs.  (AFOSR- 
66-0384)  (AF  AF06R-63-361)  AD  630216 

Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Amer. ,  v.  55: 


A  description  is  given  of  radio  frequency  light  sources 
which  produce  potassium  and  rubidium  resonance  radia¬ 
tion  of  high  mtensity.  The  properties  of  the  spectral 
lamps  have  been  systematically  mvestigated  in  relation 
to  their  operating  parameters.  The  rf  lamps  emit 
resonance  Imes  of  much  higher  peak  intensities,  smaller 
halfwidths  and  smaller  degrees  of  self- reversal  than 
do  commercially  available  lamps.  Typical  half  widths 
of  the  resonance  Imes  of  potassium  and  rubidium  pro¬ 
duced  by  the  rf  sources  were  found  to  be  0. 15/cm  and 

0.37  cm\  respectively,  compared  with  the  correspond¬ 
ing  widths  of  0.34/cm  and  1.  5  cm*^  respectively, 
emitted  by  Osram  spectral  lamps  operated  at  low 
currents.  (Contractor's  abstract) 

3180 

Wisconsin  U. ,  Madison. 

SURFACE  STUDIES  BY  SLOW  ELECTRON  DIFFRAC¬ 
TION,  by  M.,  B.  Webb.  Final  rept.  [1965]  45p.  mcl. 
dr.gr.s.  Uble,  refs.  (AFOSR-65-2726)  (AF  AF06R-63- 
51)  AD  628026  Unclassified 

The  low  energy  electron  diffraction  from  the  surface  of 
silver  and  its  temperature  dependence  have  been 
measured.  From  measurement  of  the  Debye- Waller 
factor,  it  has  been  determined  that  the  mean  square 
thermal  displacement  normal  to  the  surface  of  the  sur¬ 
face  atoms  IS  2. 0  ±  0.  2  times  that  for  the  bulk  atoms 
and  that  this  excess  amplitude  falls  to  the  bulk  value 
approximately  as  e'"  where  n  indexes  the  atomic  plane. 
These  results  agree  with  the  model  calculations.  How¬ 
ever,  these  experiments  indicate  the  excess  thermal 
amplitude  is  nearly  isotropic  in  disagreement  with  sim¬ 
ple  arguments  and  model  calculations.  This  discrepancy 
may  be  due  to  non- ideal  experimental  surfaces.  The 
diffuse  scattering  m  the  vicinity  of  the  diffraction  maxi¬ 
mum  has  been  identified  as  the  thermal  diffuse  scattering. 
The  expected  thermal  diffuse  s’’-  ttering  for  low  energy 
electrons  is  calculated  for  a  simple  model.  Eiqieri- 
ments  show  the  angular  dependence,  temperature  depen¬ 
dence,  dependence  on  the  diffraction  vector  and  the 
mtegraied  intensity  are  those  expected.  The  tempera¬ 
ture  measurements  lead  to  independent  determinations 
of  the  penetration  of  the  electrons  into  the  crystal.  The 
penetration  may  be  described  by  a  linear  absorption 
coefficient  which  is  approximately  proportional  to  the 
electron  energy  to  the  minus  one-half  power  for  energies 
between  50  and  300  e.  v.  The  measurement  of  the  diffuse 
scattering  leads  to  the  possibility  of  measuring  the 
angular  dependence  of  the  atomic  structure  factor. 


3181 

Wisconsin  U. ,  Madison. 

TEMPERATURE  DEPENDENCE  OF  THE  LOW- 
ENERGY  ELECTRON  DIFFRACTION  FROM  SILVER 
(Abstract),  by  E.  R.  Jones,  J.  T.  McKimiey,  and 

M.  B.  Webb  [1965]  [l)p.  [AF  AF06R-63-51] 

Unclassified 

Presented  at  meeting  ot  the  Amer,  Phys.  Soc. , 

Kansas  City,  Mo.,  Mar.  24-27,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc, ,  Series  II, 

V.  10:  324,  Mar.  24,  1965. 

The  low-energy  electron  diffraction  from  (111)  surfaces 
of  silver  has  been  studied.  The  apparatus  uses  both 
Visual  and  Faraday  cage  detection.  The  diffraction 
maxima  generally  broaden  from  the  instrumental  limit 
of  1/2°  to  a  few  degrees  colatitude  going  from  300°  to 
600°K.  The  broadening  is  not  observed  for  (Oh)  reflec¬ 
tions  from  the  best  crystals.  The  intensity  decreases 
exponentially.  Since  the  shape  is  changing,  it  is  not 
straightforward  to  extract  Debye- Waller  factors,  but 
to  summarize  the  data,  apparent  Debye  temperatures 
from  130°  to  158°K  are  observed.  Under  the  peaks, 
there  are  1/6  wings,  which  we  suggest  are  the  surface 
thermal  diffuse  scattering.  They  become  relatively 
more  intense  with  increasing  temperature,  as  expected 
within  experimental  accuracy.  For  diffraction  from  a 
2-dimensional  array,  at  any  point  in  reciprocal  space 
there  will  be  contributions  to  the  scattermg  from  all 
those  phonons  with  wave  vectors  reaching  the  reciprocal 
lattice  rod.  This  gives,  for  a  Debye  spectrum  at  high 
temperatures,  a  1/6  dependence  instead  of  the  usual 
1/^. 
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Wisconsin  U. ,  Madison. 

mechanisms  of  transgranular  stress  corro¬ 
sion  CRACKING  OF  SOUD  SOLUTION  ALLOYS,  by 

N.  Ohtani  and  R.  A.  Dodd.  [1965]  [12^,  incl.  Ulus, 
dugrs.  table,  refs,  (AFO6R-65-1903)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-63-221  and  American  Chemical 
Society)  AD  625554  Unclassified 

Also  published  in  Corrosion,  v.  21;:  161-172,  May 

ms: - 

Effects  of  structure  and  electrochemical  properties 
on  transgranular  stress  corrosion  susceptibility  of 
various  copper  and  silver  alloys  and  austenitic  stainless 
steels  are  e.xamined.  Results  suggest  that  the  alloys 
be  classified  in  3  groups  according  to  their  postulated 
mode  of  failure;  (1)  Those  of  the  (base  solvent)  (noble 
solute)  type,  e.  g. ,  Cu(Au),  Cu(Pt),  Cu(Pd),  single 
crystals  which  are  generally  very  susceptible  to  stress 
corrosion  cracking,  due  to  solute  diffusion  to  disloca¬ 
tions  and  the  accompanying  local  galvanic  corrosion; 

(2)  Those  of  the  (base  solvent)  (base  solute)  type,  e.  g. , 
Cu(Zn),  which  are  not  very  susceptible  to  stress 
corrosion  cracking  when  in  single  crystal  form  and  m 
the  particular  environments  studied;  transgranular 
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cracking  in  polycrystals  is  believed  to  be  mechanical 
in  nature;  and  (3)  Austenitic  stamless  steels,  trans- 
granular  stress  corrosion  susceptibility  ot  which  may 
be  due  to  nucleation  of  a  phase  at  stacking  faults,  or 
to  formation  of  passive  surface  films,  or  to  a  combina¬ 
tion  of  both  effects,  thus;  unlike  (1)  and  (2;  above,  the 
stress  corrosion  behavior  of  these  alloys  may  depend 
on  stacking  fault  energy.  (Contractor's  abstract) 


3183 

Wisconsin  U. ,  Madison. 

MECHANISM  OF  STRESS  CORROSION  CRACKING  IN 
FACE-CENTERED-CUBIC  METALS,  by  R.  A.  Dodd. 
Final  technical  rept.  [1965)  4?.  (AFOSR-65-2702) 

(AF  AFOSR-83-221)  AD  628085  Unclassified 

The  work  was  designed  firstly  to  examme  the  possibility 
of  the  existence  of  a  universal  mechanism  of  transgranu- 
lar  stress  corrosion  cracking,  originally  postulated  by 
Robertson  and  Tetelman,  and  later,  when  such  a  mech¬ 
anism  was  substantially  disproved,  to  examme  possible 
cracking  mechanisms  in  various  alloy  systems  of  mte- 
rest.  The  eiqperimental  techniques  employed  incbxled 
the  determination  of  times  to  complete  fracture  under 
stress  corrosion  conditions,  potentiostatic  studies  of 
polarization  phenomena,  etc. ,  and  electron  microscope 
mvestigatlons  of  dislocation  configurations  and  estimates 
of  the  related  stacking  fault  energies. 


The  previous  isolation  of  complexes  having  the  formula 

(C  H,)  ,MN,  P(C„H,  ) ,  and  the  labUity  of 
b  5  3  3  0  D  3 


(CH  )-SiN  m  the  presence  of  AlCl  suggested  that 
333  3 

group  rV-A  azides  might  act  as  Lewis  bases.  It  was 

found  that  the  Lewis  acids  SnCl BBr„  and  Sb,  „  form 
V  3  15 


stable  1:1  adducts  with  azides  of  Si,  Ge,  and  Sn.  All 
of  the  complexes  isolated,  except  for  CH  (C.H  ) 

3  b  b  2 


SiN„.BBr 
3  3 


were  white  solids  that  decomposed  without 


melting.  They  dissolve  without  appreciable  dissocia¬ 
tion  m  dichloromethane,  chloroform,  carbon  tetra¬ 
chloride,  and  benzene;  contact  with  water,  alcohols,  or 
acetone  causes  mimediate  decomposition.  Azide  band 
positions  in  the  complexes  differ  markedly  from  those 
of  the  free  azides.  In  addition,  all  silyl  azide  com¬ 
plexes  show  a  strong  band  at  about  980/010"^  not  present 
in  other  complexes. 
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Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

THE  R.ADICAL  ANION  OF  DODECAMETHVLCYCLO- 
HEXASILANE,  by  G.  R,  Husk  and  R.  West.  [1965]  2p. 
incl.  table,  and  refs.  (Air  Force  Office  of  Scientific 
Research  under  (AF  AFOSR-62-244)  and  Atomic  Energj’ 
Commission)  Unclassified 
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Wisconsm  U.  Dept,  of  Bacteriology,  Madison. 

POLYSOtlES  FRCSW  YEAST:  DISTRIBUTION  OF 
MESSENGER  RNA  AND  CAPACITY  TO  SUPPORT  PRO¬ 
TEIN  SYNTHESIS  IN  VITRO,  by  L.  Marcus,  R. 
Bretthauer  and  others.  [1965]  [3]p,  incl.  diagrs. 
(Sponsored  jomtly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)314,  National  Institutes  of 
Health  and  National  Science  Foundation)  Unclassified 


Published  in  Jour.  Amer.  Chem.-  Soc. ,  v.  87;.  3993- 
39S4,  Sept.  5,  1965. 

The  discovery  of  radical  anions  of  saturated  systems 
led  mto  the  investigation  of  the  possibilities  ot  radical- 
anion  formation  from  alkylpolysilanes.  In  these  experi¬ 
ments  the  low-lying  d  orbitals  played  an  important  role 
m  accepting  electrons.  The  reduction  of  dodecamethyl- 
cyclohexasilane  gave  a  paramagnetic  species.  It  is 
suggested  from  the  e.  s.  r.  spectrum  that  the  unpaired 
electron  was  delocalized  over  all  six  silicon  atoms. 


Published  in  Science,  v.  147:615-617,  Feb.  5,  1965. 

Individual  fractions  of  polysomes  were  Isolated  from 
yeast.  Pulse  labeling  experiments  m  vivo  show  constant 
specific  activity  of  messenger  RNA  in  each  polysome 
peak;  this  suggests  a  uniform  density  of  ribosomes  per 
unit  length  of  messenger  RNA.  In  the  cell-free  mcorpo- 
lating  system,  the  amount  of  peptide  per  ribosome  unit 
mcreased  with  the  size  of  polysome. 
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Wisconsin  U.  Dept,  of  Chemistry,  Madison, 

LEWIS  ACID  ADDUCTS  OF  GROUP  IV-A  AZIDES,  by 
J.  S.  Thayer  and  P,  West.  [1965]  [2]p.  incl..  diagr. 
Ubles,  refs.  (AFOSR-65-0533)  [AF  AFOSR-62-244] 
AD  613920  Unclassified 

Also  published  in  Inorg.  Chem.,  v,  4;  114-115,  Jan.. 
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Wisconsm  U.  Dept,  of  Chemistry,  Madison. 

THE  TETRAUTHIUM  DERIVATIVE  OF  PROPYNE 
AND  ITS  USE  IN  SYNTHESIS  OF  POLYSILICON  COM¬ 
POUNDS,  by  R.  West,  P.  A.  Carney,  and  I.  C.  Mmeo. 
]1965]  [AF  AF06R-62-244]  Unclassified 

Published  in  Jour.  Amer.,  Chem.  Soc.,  v.  87:  3788- 
3789,  Aug.  20,  1965. 

A  discussion  was  presented  for  the  preparation  of 
tetralithium  compound  (CjLl^)  by  the  reaction  of  propyne 

on  n  -  butyllith’um  in  hexane.  Derivatization  of  the 
polylithiated  propyne  with  trimethylchlorosilane  led  to 
a  mixture  of  mostly  tri  and  tetrasilyl  derivatives.  Studies 
are  being  continued  on  the  synthesis  of  other  organo- 
metallic  and  organic  derivatives  from  lithium  compounds. 
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Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

THE  MOLECULAR  STRUCTURE  OF  A  TRICYCUC 
COMPLEX,  [SFe{CO)3]2,  by  C.  H.  Wei  and  L.  F.  Dahl, 
[1965j  Up.  incl.  diagrs.  tables,  refs.  (AFOSR-65- 
0681)  (AF  AFOSR-64-518)  AD  615676  Unclassified 

Also  published  in  Inorg.  Chem.,  v.  4;  1-11,  Jan.  1965. 

A  3-dimensional  single-crystal  x-ray  determmation  of 
(SFe(CO)  1  has  revealed  the  first  known  example  of  a 
0  i 

transition  metal  p-dithio  complex  with  a  disclfide  group 
symmetrically  bonded  to  2  iron  tricarbonyl  fragments. 

The  structure  thereby  respresents  a  new  type  of  transi¬ 
tion  metal  carbonyl  complex  !n  which  2  fonding  metals 
and  2  nonmetal  bridging  groups  are  fused  along  the 
bridged  atoms  to  give  a  heterotricyclic  system  contain¬ 
ing  4  three-membered  rings.  The  compound  contains 
2  dimeric  molecules  in  a  tnclinic  unit  cell.  An  analysis 
of  the  structure  and  bonding  of  [SFe(CO)3]2  is  given  and 

a  comparison  of  its  molecular  configuration  with  that  of 
(C2HjSFe(CO)jl2  is  made.  (Contractor's  abstract) 

3189 

Wisconsin  U.  Dept,  of  Chemistry,  Madison, 

A  NEW  TYPE  OF  CYCLIC  TRANSITION  METAL  COM¬ 
PLEX,  [Ni(SC2Hj)2)g,  by  P,.  Woodward,  L.  F.  Dahl 

and  others.  [1965|  (3tp.  mcl.  diagr.  {AFOSR-67-0724) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR-64-518  and  Sloan  Foundation) 
AD  649136  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v..  87;. 
3Z5T-S253,  hfov.  20.  1965. 

This  paper  reports  the  structure  and  stcrochemistry  of 
a  nickel  mercaptide  hexamer  which  has  been  definitely 
established  by  a  single- crystal  x-ray  analysis  as  the 
first  representative  of  a  new  type  of  transition  metal 
clustei.  The  crystals  are  nionoclmic  with  twelve 
Ni(SC2H5)2  species  in  a  unit  cell  of  dimensions  a  - 
12.32,  b  16  10,  c  ■  11.76A.,  8  -  lOUOO,  and  of  space 
group  symmetry  P2j  n.  Solid  bis(ethylthio)nickel(II) 
consists  of  cyclic  hexamers.  The  six  nickel(II)  atoms 
form  a  legular  planar  hexagon  by  linkage  with  twelve 
symmetrically  bridging  mercaptan  groups.  Pairs  of 
sulfur  atoms  are  uniformly  situated  above  and  below 
the  plane  of  the  nickel  rmg,  but  equidistant  from  each 
pair  of  adjacent  nickel  atoms  so  as  to  give  each  similarly 
coordinated  jickel  (II)  an  approximately  square-planar 
environment  of  four  sulfur  atoms.  The  hexanuclear 
nickel  complex  can  be  considered  to  arise  from  the  in¬ 
tersection  of  these  planes  of  sulfur  atoms  at  the  non- 
bonded  S-S  edges  with  a  dihedral  angle  of  120°.  Withui 
c.xpcrimenUl  error  the  nickel  and  four  surrounding  sul¬ 
fur  atoms  are  coplanar;  the  presumably  nonbonded  Ni-Ni 
distances  around  the  hexagon  arc  all  equivalent  and  the 
Ni-S  bond  distances  likewise..  The  Nl-S-Ni  and  S-Ni-S 
angles  in  the  /\  fragment  are  all  about  83 
Nl  Nl 
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Wisconf.in  u..  Dept,  of  Chemistry,  Madisen. 

THREE-DIMENSIONAL  CRYSTAL  STRUCTURE  OF 
BENZENECHR(»11UM  TRICARBONYL  WITH  FURTHER 
COMMENTS  ON  THE  DIBENZENECHROMIUM  STRUC¬ 
TURE,  byM.  F.  BaUeyandL.  F.  Dahl.  [1965]  [6]p. 
incl.  diagrs.  tables,  refs.  JUi’C16R-67-0725)  (AF  AFOSR- 
64-518)  AO  649138  Unclassified 

Also  published  in  Inorg.  Chem.,  v.  4:  1314-1319, 

Sept.  1965. 

As  part  of  a  systematic  investigation  of  possible  three¬ 
fold  distortion  of  arene  rmgs  on  ir-bonding  to  chromium, 
a  3-dimensional  single  crystal  x-ray  analysis  of 
benzenechromium  tricarbonyl,  CgHgCr(CO)3,  has  been 

carried  out.  Crystals  of  benzenechromium  tricarbonyl 
contain  2  molecules  in  a  monoclinic  unit  cell  of 
symmetry  P2j/m  and  dimensions  a  =  6. 17  ±  0. 02  A, 

b  =  11. 07  ±  0. 04  A,  c  =  6.  57  ±  0. 02  A. ,  and  8  =  101. 5 
i  0. 1°.  A  final  anisotropic  least-squares  refinement 
with  the  hydrogen  atoms  included  m  the  structure  fac¬ 
tor  calculations  has  resulted  in  discrepancy  factors  of 
Rj  =  4. 2%  and  R2  =  4. 1%  for  518  observed  reflections. 

Benzenechromium  tricarbonyl  possesses  essentially 
Cj^  molecular  symmetry  m  agreement  with  the 
approximate  molecular  structure  obtained  from  previous 
two-dimensional  x-ray  work.  The  it -bonded  benzene 
ring,  however,  shows  no  significant  distortion  from  the 
sixfold  (Dgj^)  symmetry  of  free  benzene,  which  is  indi¬ 
cative  of  a  completely  delocalized  benzene-chromium 
interaction.  A  comparison  of  the  molecular  parameters 
of  benzenechromiuni  tricarbonyl,  hexamethylbenzene- 
chromium  tricarbonyl,  and  dibenzenechromium  is  made, 
and  the  crystallographic  isomorphism  oi  CgHgCr(CO)3 

and  C,jH^SCr(CO)3  is  discussed.  (Contractor’s  abstract) 
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Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

STRUCTURE  OF  THIOPHENECHROMIUM  TRICARBONYL, 
C^H^SCr(CO)2,  by  M.  F.  Bailey  and  L.  F.  Dahl.  [1965] 

[9lp.  mcl.  diagrs.  tables,  reft.  (AFOSR-67-0726) 

(AF  AFOSR-64-518)  AD  649141  Unclassified 

Also  published  m  Inorg.  Chem.,  v.  4:  1306-1314. 

- 

A  three-dimensional  x-ray  analysis  of  C,jH^SCr(CO)j 

has  revealed  a  3-fold  orientation  disorder  of  the  thio¬ 
phene  ring.  The  crystals  contain  2  molecules  m  a  unit 
cell  of  symmetry  P2j/jjj  and  dimensions  a  -  6.06  + 

0. 02  A,  b  -  10. 79  4  0. 03  A,  c  --  6.  65  ±  0. 02  A,  and  8  ^ 
102. 2  t  0. 1°.  Fourier  syntheses  and  an  isotropic 
rigid- body  least- squares  refinement  based  on  a  dis¬ 
ordered  model,  m  which  the  thiophene  rmgs  are  ran¬ 
domly  distributed  m  one  of  3  orientations,  have  yielded 
Jii  unweighted  discrepancy  factor  of  13.  2%  for  653  ob¬ 
served  reflections.  The  molecular  configuration  with 
the  thiophene  sulfur  atom  always  trans  to  one  of  the 
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3  carbonyl  groq>s  is  invarient  to  the  crystalline  dis¬ 
order.  However,  the  disordered  structure  has  made 
impossible  a  detailed  comparison  of  the  molecular 
parameters  of  the  metal-complexed  thicphene  with 
those  of  “free”  thiophene.  A  comparison  of  the  crystal 
structures  of  C4H^SCr(CO)g  and  CgHgCr(CO)3  is  given. 
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Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

CRYSTAL  STRUCTURE  OF  A  1;  1  MIXTURE  OF  TWO 
IRON  CARBONYL  SULFUR  COMPLEXES,  S2Fej(CO)g 

AND  S2Fe2(CO)g,  by  C.  H.  Wei  and  L.  F.  Dahl.  [1965] 

[7]p.  mcl.  diagrs.  tables,  refs,  (AF(£R-67-0727) 
(Sponsored  jomtly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR-64-518  and  Atomic  Energy 
Commission)  AD  649142  Unclassified 

Also  published  m  Inorg.  Chem.,  v.  4;  493-499,  Apr. 

T555: - 

The  structure  of  [S2Fe3(CO)g]  [S2Fe2(COgj  (previously 
formulated  incorrectly  as  S2Fe2(CO)g)  has  been  deter¬ 
mined  by  x-ray  diffraction.  Three-dimensional  isotrcfiic 
least-squares  refinement  of  all  atoms  yielded  a  final 
unweighted  reliability  index  of  Rj  r  8. 9%.  The  crystals 
contain  four  formula  species  in  an  orthorhombic  unit 
cell  of  dimensions  a  =  13, 23  i  0,01  A.,  b  =  11.08  t 
0. 01  A, ,  c  s  17. 95  t  0, 01  A.  and  of  symmetry  Pnma. 

The  structure  consists  of  an  ordered  array  of  2  different 
molecular  species  of  formulas  S2Feg(CO)g  and  S2Fe2(CO)g, 

both  which  possess  crystallographic  C^-m  symmetry. 

The  molecular  configuration  of  the  S„Fe,(CO).  molecule 

2  2  6 

is  in  close  agreement  with  that  of  tnclmic  S2Fc^(CO)g, 
prepared  by  the  Hieber-Gruber  reaction.  The  SjFej 
(CO)g  molecule  is  found  to  be  a  conformer  of  the  iso- 
morphous  Hieber-Gruber  compounds  X2Feg(CO)g 
(X  =  S,  Se). 
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Wisconsin  U.  Dept,  of  Chemistrj-,  Madison. 

THE  STRUCTURE  OF  HEXAMETHYLBENZENECHRO- 
MIUM  TRICARBONYL  WITH  C(»1MENTS  ON  THE 
DIBENZENECHROMIUM  STRUCTURE,  by  M,  F.  Bailey 
and  L.  F.  Dahl.  [1965]  [9|p.  Incl.  diagrs.  tables,  refs. 
(AFOSR-67-0741)  (AF  AF06R-64-518)  AD  648890 

Unclassified 

Also  published  in  Inorg.  Chem.,  v.  4:  1298-1336, 

Septr  1965. 

The  controversy  concerning  the  molecular  symmetry 
of  dlbenzenechromium  has  a  three-dimensional  x-ray 


mvestigation  of  the  molecular  configuration  of  hexa- 
methylbenzenechromium  tricarbonyl,  (HgClgCgCr'COlj, 
which  has  produced  results  pertinent  to  the  riature  of 
arene  complexes.  Hexamethylbenzencchromium  tri- 
carbonyl  crystallizes  with  8  molecules  in  an  orthor¬ 
hombic  unit  cell  of  symmetry  Pbca  and  dimensions 
a  =  13. 67  ±  0. 03  A,  b  13. 53  ±  0. 03  A,  and  c  =  15. 27 
4  0, 03  A.  The  structural  determination  including  rigid- 
body  analysis  and  anisotropic  least- squares  ref  mo¬ 
ment  has  resulted  in  final  ri'screpancy  factors  Rj  = 

10.5%  and  Rg  =  10.0%  for  1447  observed  reflections. 

In  each  molecule  the  carbonyl  groups  occupy  3  tri¬ 
gonal  coordination  sites  of  the  chromium  atom;  the 
hexamethylbenzene  rmg  lies  on  the  opposite  side  of 
the  chromium  atom,  parallel  both  to  the  plane  of  the 
3  oxygen  atoms.  The  Cr(CO)g  fragment  is  oriented 
such  that  (for  a  valence  bond  model  with  localized 
octahedral-typo  chromium  orbitals)  3  assumed  chromium 
orbitals  (which  can  be  delocalized  in  an  MO  formulation) 
point  toward  the  midpomts  of  the  alternate  C-C  bonds 
of  the  hexamethylbenzene  ring.  The  methyl  carbon 
atoms  of  the  hexamethylbenzene  ring  are  essentially 
coplanar  with  the  benzene  carbon  atoms.  The  trigonal 
field  of  the  Cr(CO)3  moiety  produces  no  evidence  of  a 
threefold  distortion  of  the  ring,.  Instead,  a  twofold 
deformation  of  both  the  benzene  carbon  and  methyl 
carbon  atoms  is  indicated  which  is  attributable  to 
asymmetric  crystal  forces  and  to  a  possible  absence 
of  the  sixfold  symmetry  of  the  carbon  skeletal  struc¬ 
ture  in  “free"  hexametiiylbenzene  due  to  intramolecular 
steric  interactions  of  the  methyl  groups.  (Contractor's 
abstract) 
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Wtsronsin  U.  Dept.,  of  Sociology,  Madison. 

DIFFICULTY  FACTORS  .AND  THE  USI  OF  r  PHI 
bv  t.  F.  Borgatta.  il965j|17)p,  diagrs.  tables. 
(AFC6R-G0-0287)  (AF  AF06R-62-16j  AD  640202 

Unclassified 

Also  publtbhed  in  Jour.  Gen,  P-ivcnol. ,  v.  73:  321- 

3377“«5!^r - 

In  the  utilization  of  factor  analysis,  one  guideline  that 
appears  to  occur  often  refers  to  the  type  of  correlation 
coefficient  (rp|,,)  utilized  in  the  analysis.  In  particular, 
since  the  diflicultles  of  items  defined  as  dichotomous 
place  restrictions  on  the  magnitudes  of  correlations  in 
computing  r  it  has  been  assumed  that  utilization  of 
suen  coefficients  leads  to  spurious  factors.  Experience 
by  the  author  with  matrices  that  have  Involved  dichotomies 
have  not  supported  Fruchter's  notion  that  "The  phi  co¬ 
efficient  (fourfold  pomt  correlation)  should  not  be  used 
unless  some  correction  is  made  to  avoid  spurious  factors 
due  to  differences  in  splits  of  the  dichotomized  variables." 
A  direct  empirical  test  is  reported  in  which  a  principal- 
components  solution,  with  all  factors  retained  in  the 
varimax  rotation,  was  used.  Extraction  was  stopped 
when  the  eigen- values  became  zero.  The  communality 
estimate  is  the  square  of  the  multiple- regression 
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Xavier  U.  Seismological  Observatory,  Cincinnati,  Ohio, 

EARTHQUAKE  HETCXIY  OF  OHIO,  by  E.  A.  Bradley 
and  T.  J.  Bennett.  [1965]  [Sip.  incl.  diagrs.  table, 
refs.  (AFOSR-65-2905)  (AF  AFOSR-64-677) 

AD  629073  Unclassilied 

Also  published  in  Bull.  Seismol.  Soc.  Amer. ,  v.  55: 
74S-752,  Aug.  1665. 

Some  78  earthquakes  occurring  in  Ohio  in  the  years  1776 
through  1964  have  been  tabulated.  A  literature  search 
o(  newspapers  and  scientilic  journals  was  undertaken 
and  a  reasonably  complete  hlstorv  trom  1900  to  the 
present  may  be  assumed.  The  most  prominent  leature  ol 
the  catalogue  Is  the  high  concentration  ol  shocks  in  the 
Anna  region.  Certain  geological  trends  are  Indicated,  but 
evidence  is  Inadequate  to  establish  a  delinite  correlation. 
(Contractor's  abstract) 
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Yale  U.  [Dept,  ol  Astronomy]  New  Haven,  Conn. 

SPECIAL  ORBITS  FOR  THE  EXPLORATION  OF  MARS 
AND  VENUS,  by  V.  G.  Szebehely.  [1965]  12p.  incl. 
diagrs.  tables,  rels.  (AFOSR.66-2658)  [AF  AF06R- 
65-397]  AD  643037  UnclassUied 

Also  published  in  Pi'oc.  AFCRL-NASA-VPl  Coni,  on 
Exploration  ol  Mars  and  Venus,  Virginia  Polytechnic 
In6d. ,  Blacksburg,  Va.  (Aug.  23-27,  1965),  p.  VIII-1- 
Vin-12. 

Two  unusual  trajectory  problems  are  presented.  The 
first  is  swing-by  trajectories,  which  use  the  gravitational 
forces  of  bodies  m  the  solar  system  to  accomplish  a 
mission.  Exlstei  ce  is  not  obvious,  but  numerical  ex¬ 
periments  verify  the  expectations.  The  second  problem 
is  that  of  capture  orbits.  A  numerical  method  for  treat¬ 
ing  both  problems  is  described  and  examples  given. 
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Yale  U.  [Dept,  of  Mathematics]  New  Haven,  Conn. 

INVERSE  LIMIT  SEQUENCES  WITH  COVERING  MAPS, 
by  M.  C.  McCord.  [1965]  [13]?,  incl.  refs.  (AFOSR- 
65-2609)  (AF  AF06R-63-407)  AD  G29143 

Unclassified 

Also  polished  in  Trans.  Amer.,  Math.  Soc.,  v.,  114; 
197-209,  Jan.  1965. 

A  class  of  spaces  called  solenoldal  spaces,  which  gener¬ 
alize  the  solenoids  of  van  Dantzig,  are  defined  and  their 
structure  is  studied.  Then  part  of  the  structure  devel¬ 
oped  is  used  to  prove  a  theorem  on  the  homogeneity  of 
certain  solenoldal  spaces.  A  solenoldal  space  is  the 
limit  of  an  inverse  limit  sequence  of  "nice"  spaces  where 
the  bonding  maps  are  regular  covering  maps.  It  is  shown 
that  these  spaces  still  have  many  of  the  properties  of  the 
classical  solenoids. 
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Yale  U,  (Dept,  at  Mathematics]  New  Haven,  Conn. 

NC«M  DECREASING  HOMOMORPHBMS  OF  GROUP 
ALGEBRA,  by  F.  P.  Greenleal.  [1966]  [32]p.  incl. 
refs.  (AFOSR-66-2026)  (AF  AFOSR-63-407) 

AD  643446  Unclassified 

Also  published  in  Pacific  Jour.  Math. ,  v.  15:  1187- 

1219,  I9tf5. 

The  homomorphisms  <fi  of  the  group  algebra  L^(F)  into 
the  algebra  M(G)  of  measures,  where  F  and  G  are  lo¬ 
cally  compact  groups,  has  been  completely  determined 
when  both  groups  are  abelian  by  P.  J.  Cohen,  and  when 
G  is  compact  and  the  homomorphism  Is  norm  decreas¬ 
ing  and  order-preserving  by  GUcksberg.  In  this  paper 
the  structure  of  norm  decreasing  homomorphisms  ip  is 
determined  for  arbitrary  locally  compact  F  and  G.  As 
ai  application  the  special  structure  of  all  norm  decreas¬ 
ing  homomorphisms  mapping  L^(F)  onto  L^(G).  The 
analysis  is  effected  by  finding  all  multiplicative  su'o- 
groups  of  the  unit  ball  ol  measures  on  a  locally  compact 
group,  for  as  we  show,  each  extends  to  a  norm  decreas¬ 
ing  homomorphism  <p:  M(F)  -  M(G),  and  is  determined 
by  the  image  under  (p  of  the  group  of  point  masses  on  G, 
a  multiplicative  subgroup  of  the  unit  ball  in  M(G). 
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Yale  U..  Dept,  of  Mathematics,  New  Haven,  Conn. 

BOUNDARY  PROPERTIES  OF  FUNCTIONS  OF  SEV¬ 
ERAL  COMPLEX  VARIABLES,  by  W.  Rudin  and  E.  L. 
Stout.  [1965]  [15]p.  incl.  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AFO6R-63-40'7  and  National  Science  Foundation) 

Unclassified 

Published  in  Jour.  Math,  and  Mech. ,  v.,  14:  991-1005, 
Nov,  1965. 

For  every  set  S,  let  S»  be  the  n-fold  cartesian  product. 
Let  U  be  the  open  unit  disk  in  the  complex  plane  C  and 
let  T  =  U  -  U  be  the  unit  circle.  If  fl  is  open  in  C“  and 
E  ^  I)  —  I),  let  H(n,  E)  be  the  algebra  of  continuous  func¬ 
tions  on  (1  vy  E  which  are  holomorphlc  on  0.  Define 
AfU”)  =  Hfu”,  T’’)|T*’.  Of  course,  the  restriction  map 
OiHlU”,  T")  -  A(U")  IS  bijective.  Let  mp  be  the  p-di~ 
mensional  measure  in  T".  The  following  theorem  is 

proved.  Let  . . integers  and  let  0  be  an  open 

connected  subset  of  C".  Let  the  compact  subset  E  of 
n  —  n  be  a  D-set  for  the  polynomials  on  C",  Suppose 
that  (z J,  •  •  • ,  Zjj)  e  E  Implies  (^“l^jt  •  •  • .  ‘ 

X  «  U  and  (^®lZj,  •  •  •  ,\3nZjj)  t  E  if  X  t  T.  Take  f  t 
H(n,  E)  such  that  )I|  is  constant  on  the  set  ; (X^lZj,  •  •  • , 
X®nZj,)|A  f  T)  for  every  (z],  •  ■  • ,  z^)  f  E;  then  f  is  ra¬ 
tional,  Polynomials  M  P,  Q  exist  such  that  P  and  Q 
are  coprime,  Q(z)  jfOlfztO,  Q-f  =  PonO  c/E,  and 
MQ|E  '  P|E.  U  in  addition  E  T",  then  this  theorem 
can  be  imp;  oved  to:  A  monomial  M  and  polynomials 
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,z  ) and 
n 


Q, Q*  exist  such  that  Q*(Zj,  •  ■  •  ,z„)  =  Q(zj, 
such  that  Q* f  =  R  is  a  polynomial  with  R(Z| ,  ■  ■  * , 
/  1  I  ' 


M(z 


•-V«ri  r-- 
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Yale  U.  Dept,  of  Physics,  New  Haven,  Conn. 
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(Yale  U.  Dept,  ot  Physics,  New  Haven,  Conn.  ] 

COLLECTIVE  OSCILLATIONS  IN  A  DENSE  ELECTRON 
GAS  CONTAINING  A  FIXED  POINT  CHARGE,  by  E. 
Sziklas.  (1965]  [13  Ip.  incl.  diagrs.  refs.  (AF  AF06R- 
64-249]  Unclassified 

Presented  at  meeting  of  the  Amer..  Phys,  Soc. , 

New  York,  Jan.  27-30,  1965. 


QUENCHING  OF  Na  RADIATION  BY  He,  by  J.  H. 
Stamptir.  (1965]  (2]p.  incl.  diagr.  (AFCI6R-65-1950) 

(AF  AFOSR-64-249)  AD  629072  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  43;  759-760, 
July  15,  1965. 

According  to  DemtrOder  (Z.  Physik,  v.  166:  42,  1962) 
the  effective  cross  section  for  the  quenching  of  Na  D 
resonance  lines  by  He  gas  at  a  temperature  of  200°C 
is  0. 34  X  10"^®  cm^.  This  result  contradicts  those  of 
previous  researc  lers  wno  found  no  sucn  effect.  An  at¬ 
tempt  is  made  to  explain  DemtrSder's  findings  theoret¬ 
ically.  The  implications  of  this  experiment  are  viewed 
with  some  skepticism  and  it  is  concluded  that  quenching 
the  Na  D  lines  was  not  accomplished  to  the  extent  re¬ 
ported. 

3201 

Yale  U..  [Dept.,  of  Pnysics]  New  Haven,  Conn. 

ATOMIC  INTERACTIONS  OF  MUONIUM,  by  R,  M. 
Mobley,  J.  M.  Bailey  and  others.  [1965]  (4]p,  incl. 
diagrs.  [AF  AFOSR-64-249]  U.icUssUied 

Published  in  Fourth  Inlernat'l.  Conf.  on  Physics  of 
Electronic  and  Atomic  Collisions;  Abstracts  of  Papers, 
Laval  U. ,  Quebec  (Canada)  (Aug.  2-6,  1965),  New  York, 
Science  Bookcrafters,  Inc.  [1965]  p.  194-197. 

Powerful  tools  for  the  study  of  muonium  arc  provided 
by  the  parity  nonconservation  in  the  weak  interactions 
responsible  for  tne  decays  of  the  pi  meson  and  tne  muon. 
Thus  from  the  decay  of  mesons,  polarized  positive 
muons  witn  their  spins  oppositely  directed  to  their  mo¬ 
menta  are  produced;  and  in  tne  decay  of  the  positive 
muon  into  positrons  and  neutrinos,  tne  positrons  are 
emitted  preferentially  in  the  direction  of  the  muon  spin. 
With  the  availability  of  polarized  muons  and  of  a  means 
for  detecting  tne  muon  spin  direction,  magnetic-reso¬ 
nance-type  experiments  involving  the  muon  and  muonium 
can  be  performed.  It  has  been  learned  that  there  is  a 
Shift  in  the  muonium-hyperfine-structure  interval  due  to 
collisions  with  other  atoms.  The  direct  interactions  of 
muonium  witn  various  molecules  can  be  studied  by  either 
detecting  the  reduction  in  tlie  muonium  resonance  signal 
lor  the  his  transition  in  an  external  magnetic  field  caused 
by  admixture  of  the  molecules  as  impurities  to  the  argon 
gas,  or  by  measurement  of  the  polarization  of  tne  muons 
as  a  function  of  time  and  of  impurity  concentration  by  use 
of  a  precision  digital  time  analyzer  following  the  scintil¬ 
lation  counters  for  the  positrons. 


Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
a,  V.  ID:  m,  Jan.  30,  1965. 

Published  in  Phys.  Rev. ,  v.,  138:  A1070-A1082,  May 

17,  1965. 

The  collective  excitations  of  a  dense  electron  gas  con¬ 
taining  a  fixed  point  charge  with  neutralizing  positive 
background  are  investigated.  A  dielectric  formulation^ 
evaluated  in  a  self-consistent-field  approadmation, 
yields  a  single-particle  Schrtidinger  equation  describing 
the  collective  modes.  This  equation  has  solutions  be¬ 
longing  to  the  continuous  spectrum  (free  plasmons)  and 
to  the  discrete  spectrum  (bound  plasmons).  A  cross 
section  is  deriv^  for  scattering  of  free  plasmons  by  the 
point  charge.  The  bound  plasmon,  representing  a  den¬ 
sity  wave  trapped  at  the  impurity  site,  has  no  counter¬ 
part  in  the  uniform  gas;  it  exists  ixily  for  negative  im- 
p.;rlty  charge  and  has  an  excitation  frequency  lying  in 
the  range  tVp/  VT" 4  w  <  «p,  where  u)p  is  the  plasma 

frequency.  The  bound  plasmon  appears  to  be  a  reasona¬ 
bly  well-defined  excitation  with  a  lifetime  ~  10-'“  sec  in 
metals.  A  simple  hydrodynamic  model  provides  further 
physical  insight.  The  experimental  detection  of  bound 
and  free  plasmons  in  metals  and  the  relationship  be¬ 
tween  surface  plasmons,  experimentally  observed  in 
many  metals,  and  the  predicted  bound  phsmon  are 
discussed. 
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DETERMINATION  OF  THE  RATIO  gj(Rb®®>  ®'')/gj(H) 
BY  SPIN-EXCHANGE  OPTICAL  PUMPING  (Abstract), 
by  G.  S.  Hayne,  E.  S.  Ensberg,  and  H.  G.  Robinson. 
[1965]  [l]p.  [AF  AFOSR-64-249]  Unclassified 

Presented  at  meeting  of  the  Amer.,  Phys.  Soc. , 

New  York,  Jan.  27-30,  1965. 

Pidilished  m  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v..  10; 
28,  Jan.  27,  1965. 

The  AF  =  0,  Am^  =1  ±  1  transitions  between  ground- 
state  Zeeman  sublevels  in  optically  pumped  Rb®®> 
have  been  observed  at  about  7  and  14  G  by  monitoring 
the  transmitted  light.  The  dc  magnetic  field  was  sta¬ 
bilized  by  an  optically  pumped  magnetometer,  and 
linesbapes  (width  -  100  cps)  were  displayed  by  sweep¬ 
ing  the  center  frequency  of  the  frequency-modulated  rf 
magnetic  Held.  Correspoiiding  Zeeman  transitions  in 
atoi.iic  hydrogen,  which  was  admitted  from  a  discharge 
through  an  aperture  into  the  continuously  evacuated 
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dotriaccoUne-coated  Kb  absorption  cell,  were  detected 
through  hydrogen-rubidium  spin-exchange  collisions. 

With  the  Brcit'Rabi  fornmla,  the  experimental  frequen¬ 
cies  led  to  the  result  gj(ftb®®*  ®'^)/g j(H)  =  1  ♦  (23. 5  1 1.  )x 
jQ-S.  The  theoretical  value  for  this  ratio  is  1  -  3  x 

10*^.  This  result  may  be  compared  with  Driscoll's 
measurement  of  gj  (Rb)/gp,  which  combined  with  a  value 
of  gj(H)/gp  yields  gj(Rb)/gj(H)  =  1  +  (25  t  1)  x  10'8. 
Elites  to  avoid  possible  systematic  errors  are  discussed.. 
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HYPEHFINE  STRUCTURE  OF  THE  J  =  1,  v  -  0  Si  ATE 
IN  Rb®’F**  AND  Rb85F**  (Abstract),  by  P.  A,  Bancrvk 
and  V..  W.  Hughes.  [1965]  [l]p.  [AF  AF06R>6t-249| 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phvs.  Soc. , 

New  York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  10 
161,  Jan.  27,  1965. 

Radiofrequency  transitions  between  hfs  levels  of  the 
J  =  1,  V  =  0  state  in  Hb^^F*®  have  been  observed  m  near- 
zero  electric  field  and  zero  magnetic  field  with  a  molec¬ 
ular-beam  electric-resonance  apparatus  described  earli¬ 
er.  The  resolved  transitions  exhibit  the  natural  Ime- 
width  of  1. 4  kc/sec.  Analysis  of  the  spectra  was  done 
in  accordance  with  a  procedure  previously  described, 
excefk  that  the  constant  c^  of  the  nuclear  spin-spin  tensor 

interaction  is  measured  from  the  spectra.  The  results 
for  the  Rb®'^Ff*  hfs  constants  are  (eq^Qj)  =  -(34. 0313  i 
0, 0010)  mc/sec;  Cj  =  +  (1.  595  ±  0. 050)  kc/sec;  » 

+  (10, 51  ±  0. 08)  kc/sec;  Cj  =  +  (3. 16  ±  0. 18)  kc/sec; 
c^  =  +  (0. 66  ±  0. 10)  kc/sec.  Further  analysis  of  simi¬ 
lar  Rb®®f '®  data  allows  a  measurement  of  and  a 
slightly  better  determination  of  measurements  previ¬ 
ously  reported.  The  final  results  for  the  Rb®®Ff®  his 
constants  are  (eqjQ^)  =  -  (70. 3405  ±  0. 0004)  mc/sec;, 

Cj  =  +  (0, 525  1  0. 010)  kc/sec;  Cj  =  +  (10. 53  a  0. 07) 
kc/sec;  c  j  =  +  (0, 93  ±  0. 05)  kc/scc;  c^  =  +  (0. 23  ±  0.  06) 
kc/sec.  The  ratio  of  the  electrical-quadrupole  interac 
tlon  constants  is  (eqiQ.)®V(eqjQ,)®f  =-  +  (2. 06694  a 
0.00006). 
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MC»E  COMPETITION  AND  FREQUENCY  SPLITTING 
IN  MAGNETIC-FIELD-TUNED  OPTICAL  MASERS,  by 
R.  L.  Fork  and  M.  Sargent,  ffl.  [1965]  [2]p.  incl.  refs, 
(AF  AFOSR-64-249]  Unclassified 


Published  m  Phys.  Rev.,  v.  139:  A617-A618,  Aug.  2, 

1555: 

Equations  are  given  describing  the  beat -frequency  vari¬ 
ation  and  mode  competition  in  a  gaseous  optical  maser 
operated  in  a  magnetic  field  parallel  to  the  maser  axis. 
The  equations  Include  only  lowest  order  nonlinear  terms. 
Important  terms  in  the  amplitude-  and  frequency-deter¬ 
mining  equations  are  shown  to  arise  from  an  indeed 
atomic  precession.  These  terms  have  a  character 
similar  to  those  describing  the  effects  of  selective  de¬ 
pletion  of  the  velocity  distribution  or  "hole  burning. " 
n  is  shown  that  the  induced  atomic  precession  causes 
parametric  conversion  of  an  optical  field  of  one  circu¬ 
lar  polarization  into  one  of  the  other  polarization  with  a 
frequency  shift  equal  to  the  rate  of  precession.  This 
process  tends  to  make  the  competition  between  modes  of 
different  polarizations  Important.  An  additional  feature, 
not  found  in  the  scalar  theory,  is  that,  for  sufficiently 
large  magnetic  fields,  compkltion  can  be  important  be¬ 
tween  modes  separated  in  frequency  by  several  Doppler- 
broadened  linewidths.,  (Contractor's  abstract) 
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MUONIUM  CHEMISTRY  (Abstract),  by  J.  M.  Bailey, 

W.  E.  Cleland  and  others.  [1965]  [l]p,  (In  cooperation 
with  Columbia  U, ,  New  York)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  AFOSR- 
64-249]  and  Office  of  Naval  Research)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc, , 

New  York,  Jan.  27-30,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  U,  v.  10: 
80,  Jan.  27,  1965. 

Experiments  have  been  carried  out  to  investigate  the 
interactions  of  muonium  atoms  (u^e*)  with  several  Tole- 
cules  Including  NO,  O2,  NOg,  C2H,j,  H^,  and  N^. 

Polarized  muonium  is  formed  by  stopping  polarized 
positive  muons  from  the  Nevis  synchrocyclotron  in  high- 
pressure  argon  gas  in  a  longitudmal  magnetic  field. 
Quenching  of  the  ground-state  hyperfinc  resonance  sig¬ 
nal  in  muonium  has  been  observed  as  a  function  of  con¬ 
centration  of  NO,  O2.  NOkj,  and  C2H^;  no  quenching  was 

observed  due  to  H2  or  N2.  In  addition,  the  time  de¬ 
pendence  at  the  muon  depolarization  has  been  measured, 
using  a  digital  time  analyzer..  Depolarization  rates  have 
been  measured  at  several  concentrations  of  each  of  the 
Impurity  molecules.  The  data  on  NO  are  consistent 
with  dejxilarization  due  to  electron-exchange  collisionr.. 
Molecular  formation  >s  believed  to  take  place  in  the 
muonium  -C2H^  system.  Cross  sections  are  presented. 
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NEW  METHODS  FOR  MEASURING  HYDROGENIC  FINE 
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STRUCTURE  (Abstract),  by  M.  Uventbal,  W.  E. 

Lamb,  Jr.  and  others.  [lM5][l]p.  fAFAF06R-64- 
249]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v,  10: 
458,  Apr.  26,  1965. 

New  experimenU.'  arrangements  are  being  investigated 
for  the  purpose  ot  studying  fine- structure  resonances  in 
excited  states  of  simple  atoms.  In  one  form  of  the  appa¬ 
ratus,  mctastable  n  =  2,  2s^  hydrogen  atoms  are  created 
by  electron  bombardment  of  molecular  hydrogen  at  a 
pressure  of  about  1  u.  The  metastables  move  a  short 
distance  from  the  electron  gun  into  a  microwave  quench 
region.  The  Lyman-a  radiation  emitted  when  the  meta¬ 
stables  undergo  resonant  transitions  to  the  short-lived 
^P  term  is  collected  by  a  light  pipe  that  points  at  the 
quench  region.  An  ultraviolet  photodetector  receives  the 
radiation,  and  the  photoslgnal  is  amplified  and  led  to  a 
lock-in  detector..  The  gun  and  quench  region  are  situated 
in  a  variable  magnetic  field,  which  enables  resonances  to 
be  scanned.  All  allowed  transitions  between  the  n  =  2, 

%  ,  and  Pj  levels  have  been  observed.  A  preliminary 
low  precision  measurement  of  the  to  ^P^  separation 

has  been  made  and  is  compatible  with  previous  atomic- 
beam  results. 
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OBSERVATION  OF  SHARP  RES(»IANCES  AT  LEVEL 
CROSSINGS  IN  HYDROGEN  (Abstract),  by  K.  R.  Lea, 

W.  E.  T.amb,  Jr.  and  others.  [1965]  [l]p.  [AFAFOSR- 
64-249]  UnclassUied 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n.  v.  10: 
IBS,  Apr..  26,  1965. 

Employing  the  apparatus  previously  described,  the  2 
resonance  transitions  oe  and  of  in  hydrogen  have  been 
observed  at  magnetic  fields  near  575  and  1190  G,  re¬ 
spectively..  In  these  regions,  the  S  state  is  degenerate 
with  the  e  and  f  levels,  respectively.  A  small  electric 
field  m  the  appropriate  direction  couples  the  degenerate 
levels.  The  coupling  is  demonstrated  by  the  appearance 
of  narrow  resonance  lines,  superimpos^  on  the  m'jch 
broader  resonances  oe,  of.  The  sharp  resonances  occur 
when  the  radio  frequency  matches  the  aft  separation. 
Previous  observations  of  these  sharp  resonances  have 
been  restricted  to  the  vicinity  of  the  6e  crossing  only. 


METRO),  by  Y.  Nishlda.  [1965]  fplp.  incl.  tables. 
(AF06R-65-2688)  (Sponsored  Jointly  by  Air  Force 
Office  of  ScientUic  Research  under  AF  AFOSR.64-394 
and  Atomic  Energy  Commission)  AO  627773 

Unclassified 


ilished  in  Ann.  Phys. ,  v.  34;  415-423,  Oct. 


The  comparison  of  the  modified  energy  matrix  treat¬ 
ment  of  Use  particle  transfer  problem  with  the  exact 
solution  available  in  a  special  one  dimensional  case 
which  has  been  made  by  Brett  is  analyzed  and  carried 
out  by  an  alternative  procedure  with  the  same  conclu¬ 
sion.  The  analysis  includes  the  consideration  of  effects 
of  the  continuum  of  the  energy  spectrum  of  each  of  the 
2  6'fuoction  potentials  and  of  the  effects  of  these  parts 
of  the  spectra  on  the  transition  probability.  These  ef¬ 
fects  are  found  small  in  the  case  considered.  The  exact 
solutions  are  put  into  a  form  especially  suitable  for  the 
comparisons  made.  The  modified  energy  raatr>x  method 
is  made  use  of  to  estimate  the  effect  of  the  finiteness  of 
the  range  of  force  and  to  analyze  the  location  in  space  of 
contributions  to  the  iransfer  amplitude.  (Contractor's 
abstract) 
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A  SOLUBLE  SEMICLASSICAL  PARTICLE  TRANSFER 
PROBLEM,  byG.  Brett.  [1965]  [23 ]p.  incl.  diagrs. 
(AF06R-65-2689)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-64-394, 
Army  Research  Office  (Durham),  and  Atomic  Energy 
Commission)  AD  624638  Unclassified 

Also  published  in  Ann.  Phys. ,  v.  34:  377-399,  Oct. 


The  one  dimensional  scmiclassical  transfer  problem 
presented  by  2  6-function  potentials  approaching  each 
other  with  uniform  velocities  before  a  certain  time  and 
receding  from  each  other  again  with  uniform  velocities 
in  the  infimte  future  admits  of  an  exact  solution.  A  sys¬ 
tematic  iterative  construction  is  described  and  the  prop¬ 
erties  of  the  solution  are  compared  with  those  of  solu¬ 
tions  obtained  by  2  approximate  methods.  The  first  of 
these  is  the  'energy  matrix'  approximation  used  by  Brelt 

and  Ebel  in  calculations  on  the  N^^(N*^,  N^^)  N^®  reac¬ 
tion.  The  second  is  similar  to  it  in  that  only  2  out  of  an 
infinity  of  expansion  functions  are  used  in  the  expansion 
of  the  time  dependent  wave  function.  Instead  of  employ¬ 
ing  linear  combinations  of  adiabatic  wave  functions,  how¬ 
ever,  the  second  method  of  approximation  employs  ex¬ 
pansion  functions  which  are  eigenfunctions  for  each  of  the 
2  potentials  in  its  own  Galilean  frame.  The  exact  solu¬ 
tion  gives  transition  probabilities  in  reasonable  agree¬ 
ment  with  the  approximations  within  limits  explicable  by 
the  character  of  the  approximations. 
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THE  ONE  DIMENSIONAL  SOLUBLE  PARTICLE  TRANS¬ 
FER  PROBLEM  AND  THE  MODIFIED  ENERGY  MATRIX 
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ON  THE  REORIENTATION  EFFECT  IN  COULOMB  EX- 
Cn‘ATIC»J,  byj.  F.  MassoandD.  L.  Lin.  [1965]  [9]p. 
Inch  dlagrs.  tables,  refs.  (AFO6R-66-0446)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  AFOSR-64-394],  Army  Research  Office  (Durham), 
and  Atomic  Energy  Commission)  AD  628650 

Unclassified 

Also  lybllshed  In  Phys.  Rev.,  v.  140:  81182-61190, 

Dec.  8,  1965. 

Calculations  of  the  reorientation  effect  In  Coulomb  ex¬ 
citation  of  the  first  2'*'  stale  of  even-even  nuclei  are  ex¬ 
tended  by  employing  the  semiclassical  approximation  to 
take  into  account  second-  and  third-order  virtual  E2 
transitions  to  higher  excited  states.  Deviations  from 
first-order  perturbation  theory  in  the  excitation  proba¬ 
bility  are  investigated  numerically  as  a  function  of  the 
bombarding  energy  and  the  scattering  angle  (or  heavy- 
ion  projectiles.  Results  are  presented  for  rotational  and 
vibrational  nuclei  as  a  guide  in  the  selection  of  conditions 
suitable  for  the  determination  of  the  static  quadrupole 
moment  of  the  lowest  2^  state.  Conditions  (or  tho  prac¬ 
tical  convergence  of  the  perturbation  expansion  ar-; 
discussed. 
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CORRECTIONS  TO  THE  RECMIIENTATION  EFFECT 
DUE  TO  vmTUAL  EXCITATION  OF  HIGHER  STATES 
(Abstract),  by  J.  F.  MassoandD.  L.  Lin.  [1965]  [l]p. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  AFOSR-64-394]  and  Atomic  Energy 
Commission)  Unclassilted 

Presented  at  meeting  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  11,  v.  10; 
468,  Apr.  26,  1965. 

Calculations  of  the  reorientation  effect  in  Coulomb  exci¬ 
tation  of  the  1st  2'*'  state  cf  even-even  nuclei  are  ex¬ 
tended  by  employing  the  semi-classical  approximation 
to  take  into  account  2nd-  and  3rd-order  virtual  E2  tran¬ 
sitions  to  higher  excited  states,  which  can  populate  the 
2'*’  level.  Deviations  frenn  Ist-order  perturbation  theory 
in  the  excitation  probability  are  Investigated  numerically 
as  a  function  of  the  bombarding  energy  and  the  scattering 
angle  for  heavy-ion  projectiles.  Results  are  presented 
for  selected  rotational  and  vibrational  spectra  as  a  guide 
to  the  determination  of  the  static  quadrupole  moment  of 
the  lowest  2*  state.  Conditions  for  the  practical  con¬ 
vergence  of  the  perturbation  expansion  are  discussed. 
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CROSS  SECTION  AND  POLARIZATION  IN  THE  PHOTO- 
DBINTEGRATION  OF  THE  DEUTERON  (Abstract),  by 
R.  O.  Brandt,  W.  Zlckendraht  and  others.  [1965nlp- 


(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  AF06R-64-394],  Army  Research 
Office  (Durham),  and  Atomic  Energy  Commission) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  10: 
448,  Apr.  26,  1965. 

Employing  the  theoretical  development  given  elsewhere, 
calculations  are  performed  including  electromagnetic 
multlpolcs  up  to  E4  and  M4  in  the  nonretarded  approxi¬ 
mation  employing  the  Yale  potential.  Cross  sections 
and  polarizations  for  unpolarized  y-rays  and  deuterons 
are  compared  with  values  using  an  earlier  potential, 
with  experimental  data,  and  with  other  calculations.  It 
is  shown  that  multipoles  of  higher  order  than  E2  and  Ml 
produce  a  nonnegligible  change  in  the  cross  section 
above  a  y-ray  energy  of  about  40  mev.  This  can  be  of 
the  order  of  30%-5m  at  certain  atigles  above  an  energy 
of  100  mov.  A  method  is  dovelopco  whereby  photodisin¬ 
tegration  calculations  are  performed  making  use  more 
directly  of  phenomenological  phase  parameters.  Dif¬ 
ferences  between  these  results  and  those  obtained  em¬ 
ploying  the  Yale  potential  are  small. 
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HIGH-PRECISION  MEASUREMENT  OF  THE  2^?^- 

FINE  STRUCTURE  OF  He^  (Abstract),  by  R.  D. 

Swiit,  F.  .M.  J.  Plchanlck,  and  V.  W,  Hughes.  [1965] 
[l]p.  (Sponsored  Jointly  by  Advanced  Research  Proj¬ 
ects  Agency  and  Air  Force  Ofllce  of  Scientific  Research 
under  [AF  APOSR-64-394])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys,  Soc. , 
Washington,  D.  C. ,  Apr.  26-29,  1965. 

Published  In  Bull.  Amer,  Phys.  Soc. ,  Series  11,  v.  10: 
455,  Apr.  26,  1985. 

A  report  of  the  results  of  a  series  of  high-precision 
measurement.^  on  the  fine  structure  of  helium  using  the 
microwave-optical  atomic-beam  technique  Is  made. 

The  standard  deviation  of  34  runs  on  the  (J  1,  Mj  » 

0  ►  J  »  2,  Mj  •  0)  transition  was  2.  7  kc/sec  or 

about  1  ppm  of  the  fine- structure  interval.  Several 
corrections  Iiad  to  be  applied  to  the  experimental  data 
prior  to  the  evaluation  of  the  fine  structure.  The  most 
Important  correction  was  an  allowance  lor  the  variation 
of  optical  matrix  elements  as  a  function  of  magnetic 
field.  This  effect  could  be  estimated  both  theoretically 
and  experimentally,  the  2  results  differing  by  some  15%. 
The  discrepancy  corresponds  to  about  3  ppm  In  the  cor¬ 
rected  line  structure.  In  view  of  this  uncertainty  and 
other  possible  systematic  effects,  we  are  currentlv 
quoting  2291. 170  ±  0.  018  mc/sec  lor  the  2®Pj  to 

fine-structure  interval.  This  experimental  value  la 
more  accurately  known  than  the  theoretical  value,  but 
calculations  of  higher-order  theoretical  corrections  are 
in  progress. 
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Yale  U..  [Dept.,  of  Physics]  New  Haven,  Conn. 

INTERACTION  OF  NUCLEI  WITH  EL.ECTROMAGNETIC 
MULTIPOLES  (Abstraci),  by  G.  Breit  and  M.  L.  Rustgi. 
[1965]  [l]p.  {Spjnsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  AF06R-64-394],  Army 
Research  Office  (Durham),  and  Atomic  Energy  Commis¬ 
sion)  Unclassified 

Presented  at  meeting  of  the  Arner.  Phys.  Soc. , 
Wasnington,  D.  C. ,  /  26-29,  196r.- 

Published  in  Bull.  Amer.  Phys.  Soc.  ,■  Series  U,  v.,  10. 
447,.  Apr.Te,  1965. 

Employing  the  classification  of  Franr.  and  Stcch  as  pre¬ 
sented  in  Blatt  and  Weisskopf,  the  interaction  of  nuclei 
with  electromagnetic  multipoles  is  written  in  such  a  way 
ttiat  different  terms  involve  physical  uncertauities  of  dif¬ 
ferent  types.  In  the  nonretarded  approximation,  the 
electric  field  due  to  the  electric  multipoles  is  expressible 
as  the  gradient  of  a  potential  and  therefore  the  corres¬ 
ponding  interaction  energy  can  be  written  in  a  somewhat 
definitive  way.  The  interaction  with  the  magnetic  mo¬ 
ment  m  the  nonretarded  approximation  is  treated  in  the 
.same  fashion.  An  expression  for  the  interaction  energy 
without  neglecting  the  retardation  effects  is  also  derived 
and  the  way  in  which  equivalent  operators  in  such  a 
ti  eatment  may  be  introduced  is  pointed  out.  The  elimi 
nation  of  the  coordinates  of  the  center  of  mass  and  under¬ 
lying  assumptions  are  discussed, 


3216 

Yale  U.  [Dept,  of  Pliysics]  .New  Haven,  Conn. 

blMPLIHED  DERIVATION  OF  I  HI.  AMPLITUDES  FOR 
DIE  PIIOTODISINTEORATION  Of  THE  DEUTERON 
WITH  ARBIlUARY  NUMDEP  Of  ELECTROMAGNETIC 
MULTIPOLES  (Ab.stract),  by  R  Uotria'i,.  M  L.,  Rustgi 
and  A.  ,J.  Torruella.  Il965||llp.  (Spon.'-ori'd  jointly  b> 
An  force  Offict  of  Scien'ific  Research  under 
fAK  AFOSR-G4-394]  and  Atoinie  Energi  ComniiSMon) 

Unelassifit'd 

Pi'e.senti (I  at  meeting  of  theAnier.  Phys.  Soe. ,, 
Washington,  D.  C. ,  Api.  26-29,  1965. 

Ihiblished  in  Hull.  Ainer.,  Phys  So;.  ,  Series  11, ■  v,.  10 
448,  Apr.  26,,  1965, 

Employing  the  intiu'.ietion  H.u'nltoiiun  in  the  operator 
loi'in  as  deri'ud  by  Rreil  and  Ruslgi,  a  sinijililied  deri- 
v.iln  II  of.iiie  amplitudes  for  the  phutodisintegratioii  of 
thi  oeuteioii  IS  reported  and  the  .same  exjiressions  as 
"iven  <‘,ir'l|i'r  are  ei'iaiued.  In  this  dec iv.it ion, ,  use  i.-^ 
made  ol  the  Wigner-Eckarl  theoi  em,  and  the  conimu-; 
t.ition  lelations  between  the  spin  matrices  but  the 
R.ieah  eoetfii  lent.s  are  not  employed.  As  in  the  earliei 
[Mpei ,.  the  nonretarded  approximation  has  been  used, 
the  fin.il-st.ite  inteiMCiion  of  the  outgoint  neutron  and 
proton  IS  iiuTudid  ,uul  the  effect  of  the  iii.ignetii  iiio- 
ineiits  on  the  eieetiie  multipoles  is  .lot  considered. 


3217 

Yale  U.  [Dept,  of  Physics]  New  Haven,  Conn. 

CORRECTION  TO  THE  (He^,  2^Sj)  TO  (He®"^,  2^31  /2) 

HYPERFINE-STRUCTURE  RATIO,  by  M.  M.  Sternheim., 
[1965]  [2]p.  incl.  refs.  (AFC6R-66-0369)  [AF  AFOSR- 

65- 249]  AD  630226  Unclassified 

Also  published  m  Phys.  Rev.,  Ltrs. ,  v,  15,  336-337, 

Aiig.  1965. 

Theri^  has  been  a  discrepancy  in  the  ratio  of  the  2-trip- 
2^Sj  hfs  of  the  He®  atom  to  the  2^3^  state  hfs  of  the 

He^''  :on,  the  calculated  value  being  too  large  by  10 
ppm..  The  purpose  of  this  note  is  to  point  out  the 
omission  of  a  correction  of  -4  ppm  in  this  theoretical 
ratio. 

3218 

Yale  U..  [Dept,  of  Physics]  New  Haven,  Conn., 

VACUUM  POLARIZATICW  CORRECTIONS  TO  HYPER- 
FII4E  STRUCTURE  IN  MUONIC  ATOMS,  by  M.  M. 
Sternheim.  [1965]  (3lp.  incl.  table,  refs.  (AFOSR- 

66- 0372)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  AFOSR-65-249]  and 
Atomic  Energy  Commission)  AD  630232 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.,  138:  B430-B432, 
Apr."26;  19617' 

Measurement  of  the  hyperfine-structure  splitting  in 
muonic  atoms  would  be  interp.sting  in  view  of  the  dis¬ 
crepancies  in  electronic  atoms.  In  muonic  atoms, 
nuclear- structure  effects  are  much  Jaiger  than  the  un¬ 
certainty  in  the  fine- structure  constant  and  may  there¬ 
fore  be  observed  unambiguously.  The  various  correc¬ 
tions  are  briefly  discussed,  and  the  large  vacuum 
polarization  correction  is  calculated. 


32 '.9 

Yale  U.  Dept,  of  Physics,  New  Haven,  Conn. 

MEASUREMENT  OF  THE  QUANTUM- ELECTRODY¬ 
NAMIC  LEVEL  SHIFT  IN  THE  n  =  3  STATE  OF 
(He"’)'^,  by  M.  Leveiithal,  K.  R.  Lea,  and  W.  E 
Lamb,  Jr.  [1965]  |3]p.  mcl.  diagrs.  refs.  (AFOSR- 

67-1222)  [AF  AFOSR-65-249]  AD  653300 

Unclassified 

Also  jniblishcKl  in  Phy^.  Rev.  Ltrs.,  v..  15  1013-1015, 
Dec.,  27,.  isoS. 

Precision  measurements  of  the  level  shnT  in  hydrogenic 
systems  have  provided  a  fund.unental  test  of  the  theory 
ol  quantum  electrudvnanucs.  However,  at  the  present 
writing  experimental  results  have  been  reported  for 
relatively  few  levels.  In  this  letter  we  report  the  Iirsl 
observation  of  microwave  resonances  between  n  -  3 
states  of  He‘  and  the  re.sults  of  an  initial  iow-precision 
me.isurenieiit  of  the  level  sluit  S-f:(32s,)-E{32p  j. 
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R  IS  felt  that  a  new  tcjt  of  the  n  and  Z  dependence 
at  the  theory  will  eventually  be  provided. 


3220 

Yale  U.:  [Dept,  of  Physics]  New  Haven,  Conn. 

TECHNIQUE  FOR  FORMING  PRESSURE  WINDOWS 
FROM  THIN  METAL  SHEETS,  by  W,  E.  Cleland  and  R. 
Prepoot.-  [1965]  [3]p.  incl.  dlagrs.  table.  (In  coopera¬ 
tion  with  Columbia  U. ,  New  York)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
|AF  AFOSR-65-249]  and  Office  of  Navai  Research) 

Unclassified 

Published  in  Rev..  Scient.  Instr. ,  v.  36'  1881-1883, 

Dec.  1965. 

Hydrostatic  forming  was  used  to  produce  thin  metallic 
end  windows.  The  approach  is  considered  to  be  a  simple 
and  economical  method  of  fabricating  a  pressure  vessel 
with  thin  walls  to  meet  requirements  of  experimental 
physics.  Aluminum  alloys  and  Type  31C  stainless  steel 
were  used  to  form  a  vessel  which  could  safely  contain 
gas  at  pressures  'ip  to  70  atm.  An  essential  feature  of 
the  deforming  apparatus  is  the  die,  which  forms  the 
clamp  w.'’ich  apnlies  pressure  uniformly  around  the 
sheet. 


3221 

Yale  U.  Dept,  of  Physics,  New  Haven,  Conn.. 

PHONON-COUPLED  PAm  SPECTRA  OF  KjReClg  IN 
SINGLE  CRYSTALS  OF  KjPtClg,  by  P..  B.,  Dorainand 

R.  G.  Wheeler..  [1965]  [3]p.  incl.  diagrs.  table. 
(AFOSR-66-1633)  [AF  AFOSR-65-873I  AD  641223 

Unclassified 

Also  publisiied  in  Pays.  Rev.  Ltrs. ,  v.  15-  968-970, 

Dec.  TO7 1965. 

r.ie  optical  specira  of  dilute  single  crystals  of  K2PtClg 
containing  Re’'^  snow  absorption  peaks  whic.i  may  be  as¬ 
signed  to  ion  pairs  of  Re*^  in  addition  to  lines  arising 
from  tne  single  ion.  T‘ie  spectiuni  reported  in  this  note 
arises  from  t  .e  free-ion  transition  from  '*A2g(r8)  to 

^T,  (Frj)  and  the  asscxiiated  pair  transitions.  The  re¬ 
sults  s  lOW  tiiat  (1)  t.ie  coupling  of  rnenium  pairs  in 
K2PtClg  crystals  in  tne  ground  state  is  aiitiferroniagnetic,. 
and  (2)  t.ie  excited-state  coupling  parameters  are  strongly 
dependent  upon  tne  associated  vibrational  slates  but  a.'e 
predom  'lantly  ant 'ferromagnetic. 

3222 

Yale  U.  [Slounc  Pny.SiCs  Lab.  ]  New  laven,  Conn. 

ANTH'ERROMAGNETir  RESONANCE  IN  K2ReClg,, 
K^ReDCg,  .4ND  KglrClg  (Abstract),  by  R.  G.,  Wheeler 

and  B.  Doraiii.  [1965]  [Up.  [Af  Al'OSH-62-186] 

Unclassilied 


Presented  at  meeting  of  tne  Amer.  Phys.,  Soc.  ,. 

Kansas  City,  Mo. ,  Mar.  24-27,  1965. 

Publisned  in  Bull.  Amer.  Pays.  Soc.  ,  Series  II,  v.  10 
3297  Mar.“24,  1965. 

Using  interferometric  far-infrared  spectroscopic  tech¬ 
niques,  tne  zero  magnetic-field  antiferromagnetic  reso¬ 
nance  of  tne  fcc  crystals  KjReClg,  K^ReBr^,  and 

K2lrClg  lias  b  en  oliserved  at  1.  5  K.  In  K2ReBrg,  2 
lines  at  35.  0  ai  d  33.  0  cm"',,  each  of  width  less  tnan 
0.  5  cm"'  are  observed.  In  K^ReClg,  a  single  line  of 
approximate  width  of  3  cm"'  is  observed  at  43.  75  cm"'. 
A  single  line  at  II.  5  cm"'  is  observed  111  IC2lrCl0.  Tne 

last  observation  appears  to  confirm  type  3A  ordering 
suggested  by  Ter  Kaar  and  Lines.  Since  there  is  evi¬ 
dence  that  little  or  no  lattice  distortion  occurs  in  tne 
cubic  rhenium  compounds,  the  doublet-line  structure 
suggests  a  significant  next-nearest-neighbor  anisotropy 
if  the  ordtring  is  type  3A.,  The  diamagnetic  ci  ystal 
K2PtClg  was  used  tc  locate  vibronic  and  lattice  modes. 


3223 

Yale  U.  (Sloane  Physics  Lab.  ]  New  Haven,,  Conn. 

OPTICAL  SPECTRA  OF  DILUTE  AND  CONCENTRATED 
SINGLE  CRYSTALS  OF  K2R‘.>Clg  AT  4.  2  K  (Abstract), 

by  P.  B.  Dorain  and  R..  G,  Wheeler.  ]  1965]  1 1  |p. 

[AF  AFOSR-62-1861  UncLassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,; 

Kansas  City,,  Mo.,;  Mar.,  24-27,,  1965. 

Published  in  Bull.  Amer.,  Phys.  Soc. ,  Senes  II,  v.  10 
329,;  Mar.  24,.  1965 

The  optical  spectra  of  single  crystals  ol  dilute  and  con¬ 
centrated  K2ReClg  and  K2ReBrg  exliibit  sharp  line.s  at 

T  -  4,  2  K  for  the  tr.msitions  from  the  ^A„  to  the  ^E, 

0  0  3 
T  j,  and  T^  states  arising  ‘roni  the  ‘2g  configura-' 

tion.,  Tht  diluted  crystal  of  K2RcClg  in  K2PtClg  shows 
a  particularly  simple  vibroniC  structure  of  124,  166, 
and  320  cm"*  for  all  electronic  tr.msitions  and  may  he 
associated  with  the  Vg,,  "  j,;  and  "2  nuxics  ol  the  complex 

The  small  splitting  (?  e  i"* '  ol  the  ^T^Tg  state  arises 

from  the  very  .sm.itl  dm  '  '  on  caused  by  poor  packing 
The  pure  crystals  she  ■  .  iilar  vibronic  lines  The 

^T.Fu  state  shows  'le jutting  and  therefore  the  crystals 
Z  0 

are  good  cubic  Ltt'Ci.s.  ?.■  er.i.ui  effects  also  sh./w  that 
the  ground  state  of  tin  coneen’ rated  crystal  is  a  singlet. 
Fiom  the  observed  splitting  of  the  ^T^i'y  state  111  the 

concentrated  crys'  the  local  antifei  1  omagii'lie  ‘leld 
is  found  to  be  30  kG.  Several  oilier  lines  in  the  eoncen- 
trated  rry.stal  are  di.scussed. 
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Yale  U  Sloane  Physics  Lab. ,  New  'faven,  Conn. 

MEASUREMENT  OF  EXCITED  STATS  RELAXATION 
RATES,  by  W.  R.  Bennet'.,  Jr.,  P.  J.,  Kindlmann,  and 
G.  N.  Mercer.  (19651  [24lp.  incl.  Ulus,  diagrs. 
tables,,  .els.  (AF06R-65-1122)  [AF  AF06R-64-626] 

AD  620469  Unclassified 

Also  Mibiished  in  Appl.  Opt.,  Suppl.  2,  Chem.  Lasers, 

p  34:57;;  r965 

A  detailed  review  is  given  of  methods  for  the  measure¬ 
ment  of  raduuve  decay  rates  and  total  inelastic  destruc- 
tivt  cross  sections  of  short-lived  excited  stales.  The 
[Mper  IS  divided  into  6  main  sections,  dealing  with  meth- 
ixls  of  approximate  calculation  and  interpretation  of  ra¬ 
diative  and  Collision  processes,  previous  methods  of 
measurement,  a  review  of  delayed  multichannel  coinci¬ 
dence  techniques,  properties  of  tne  vernier  chronotro.n; 
methods  of  statistical  analysis,  and  a  summary  and 
analysis  of  data  pertinent  to  laser  transitions  in  helium, 
neon,  and  singly  ionized  argon.  The  main  emphasis  is 
given  to  experimental  techniques  for  the  measurement  of 
excited  state  lifetimes  in  the  4-nsec  to  1000-nsec  range 
and  the  analysis  of  data  taken  in  tne  noble  gases  with 
this  system. 


3225 

Y'ale  U.  Sloane  Physics  Lab. ,  New  Haven,  Conn. 

A  QUANTUM  MECHANICAL  EVALUATION  OF  LINE 
BREADTHS  INVOLVED  IN  TUNED-LASER  ABSORP¬ 
TION  AND  STIMULATED  EMISSION  SPECTROSCOPY, 
by  W.  R.  Bennett,  Jr.  fl965][3]p.  (AFOSR-65-2874) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  AFOSR-64-626]  and  Army  Research 
Office  (Durhani)J  AD  614383  Unclassified 

Also  published  in  Appl.  Opt. ,  Suppl.,  2,  Chem.  Lasers, 

pr78;60,“ig65r 

An  analysis  is  given  of  collision-  and  power-broadening 
effects  in  tuned-laser  absorption  spectroscope  using 
time-dependent  perturbation  theory.  The  results  are 
compared  with  the  earlier  analysis  based  on  the  Lorentz 
theory  of  collision  broaoening  given  by  Gei  ritsen  and 
Heller.  Finally,  the  analysis  is  extended  to  include 
similar  broadening  effects  on  the  net  gain  coetficient 
when  both  stimulated  emission  and  .absorjiticn  are  in¬ 
volved.  (Contractor's  abstract) 


3226 

Yale  U.,  Sloane  Physics  Lab. ,  New  Haven,;  Conn., 

EXCfTATKiN  AND  DIVERSION  MECHANISMS  IN  GAS 
LASERS,  byW.  P.  Bennett,  Jr.  (1965]  [Hip.  inci.. 

Ulus,  diagrs.  refs.  lAFOSR-65-2005)  (Sponsored 
jointly  by  Air  Force  Office  of  Sruntific  Research  under 
jAF  AFOSR-65-626]  and  Army  Research  Office  (Durham)) 
AD  627690  UncLissified 


Also  published  in  Ann.  New  York  Acad.  Sci. ,  v.,  122: 
579-595,  Iday  28,  1965. 

Recent  a./efopments  up  to  1965  in  the  field  of  gas 
lasers  are  reviewed.  Two  excitation  mechanisms,  op¬ 
tical  jximpuig  by  stimulated  emission  and  electron  im¬ 
pact,  have  made  considerable  progress.  For  most 
cw  gas  lasers,  which  are  4-level  systems,  a  buildup 
of  the  metastable  level  with  increasing  excitation  pro¬ 
duces  a  saturation  bottleneck  that  severely  limits  the 
power  output  d  the  system.  It  Is  possible  that  this 
problem  may  be  overcome  by  a  3-level  gas  laser  sys¬ 
tem.  Pulsed  and  continuous  laser  oscillation  in  singly 
ionized  states  c4  the  noble  gases  are  consldex'ed. 


3227 

Yale  0..  (Sloane  Physics  Lab.  1  New  Haven,  Conn. 

INVERSION  MECHANISMS  IN  GAS  LASERS,  by  W.,  R. 
Bennett,  Jr.  [19FS][31]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-206S)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AFOSR-65- 
626]  and  Army  Research  Office  (Durham))  AD  627489 

UnclassUled 

Also  published  in  Appl.  Opt.,  Suppl.  2,  Chem.  Lasers, 

p.'lrtlS;  1565. 

A  review  is  presented  of  recent  developments  in  the  gas 
laser  field  which  is  Intended  to  supplement  a  pievioue, 
more  detaUed  (taper  on  the  same  subject  (Appl.  Oot,, 
Suppl.  !:■  24,  1962).  In  addition,  a  number  of  new  re¬ 
sults  are  described.  The  present  work  has  6  main  sec¬ 
tions  dealing  with:  a  summary  of  general  laser  condi¬ 
tions,  inversion  saturation  mechanisms  in  4-level  sys¬ 
tems,  possible  2-  and  3-level  collision  lasers,  stimu¬ 
lated  emission  pumping,  transient  biversions,  and  ion 
lasers.  Emphasis  is  placed  on  atomic  systems,  and  a 
summary  of  currently  known  gas  laser  transitions  is  in¬ 
cluded  as  an  appendix. 


3223 

Yale  U.  [Sterling  Chemistry  Lab.  ]  New  Haven,  Conn. 

DECOMPOSITION  OF  BEN^ENEDIAZONIUM-3- 
CARBOXYLATE:  TRANSIENT  1,  3-DEHYX)ROBENZENE, 
by  R.  S.  Berry,  J.  Ciardy,  and  M.  E.  Schafer.  [1965] 
[71p.  incl.  diagrs.  (AFOSR-65-1251)  [AFAFOSR-63- 
183]  AD  622852  Unclassified 

Also  published  m  Tetrahedron  Ltrs. ,  No.  15:  1011- 

15177X^71565; 

The  mass  .spectrum  and  the  optical  spectrum  were 
studied  as  functions  of  time  tor  the  process  and  prod¬ 
ucts  ri  flash-i.".itattd  dec omposiiion  01  benzenediazoni- 
um-3-ca''b')xyIate.  The  products  of  decomposition  in¬ 
clude  a  transient  parent  CgH,;|  species  of  mass  76.  The 

fragmentation  pattern  and  its  time  dependence  show  that 
the  mass  76  species  is  different  from  either  of  those  ob¬ 
tained  from  the  ortho  or  pura  isomeis  of  the  precursor, 
Com(>arison  of  the  tragmontalion  pattern  with  model 
compounds  suggests  that  1, 3-dehydrobenzcne  probably 
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in  a  singlet  state,  is  the  most  likely  assignment  ol 
the  species.  Two  structural  representations  are 
proposed. 


3229 

Yale  U.  [Sterling  Chemistry  Lab.  ]  New  Haven,  Conn. 

1,  4  DEHYDROBENZENE:  A  STABLE  SPECIES,  by 
R.  S.  Berry,  J.  Clardy,  and  M.  E.  Schaler.  [1965] 
[8]p.  incl.  diagrs.  (AFOSR-65-1252)  [AFAFOSR-63- 
183]  AO  62US9G  Unclassified 

Also  ixiblished  m  Tetrahedron  Ltrs. ,  No.  15:  p.  1003- 
1010,' Apr.  1965. 


The  mass  spectrum  and  the  optical  spectrum  as  functions 
of  time  were  studied  for  the  process  and  products  of 
flash-initiated  decomposition  of  benzenediazonium-4- 
carboxylate.  The  products  of  decomposition  include  a 

relative  stable  C.H,  species,  mass  76.  The  most  likely 
0  4 

assignment  erf  the  species  is  1,  4-deiiydrobenzene, 
probably  in  a  singlet  state.  Two  structural  represen¬ 
tations  are  proposed. 
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Yale  U.  [Sterling  Chemistry  Lab.  ]  New  Haven,  Conn. 

THRESHOLD  SHAPES  AND  RESONANCES  IN  THE 
PHOTODETACHMENT  CROSS  SECTICfrJS  OF  CHLOR¬ 
IDE;  BROMIDE,  AND  IODIDE,  by  R.  S.,  Berry,  C.,  Vi.. 
David,  and  J.  C.  Mackie.  [1965]  [6]p.  incl.  diagrs. 
refs.  (AF06R-65-1254)  (AF  AFOSR-63-183) 

AD  622855  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  42:  1541- 
1546,  Mar.  171965. 

The  photodetachment  curves  of  Cl",  Br",  and  I”  have 
been  examined  in  their  threshold  regions  by  absorption 
spectroscopy  of  shock-heated  alkali  halide  vapors.  The 
chloride  curve  appears  smooth  and  normal  in  terms  of 
threshold  laws,  but  the  bromide  and  iodide  curves  show 
maxima  about  500  cm"^  above  the  thresholds,  with  widths 
of  about  200  cm"^  at  half-height.  The  threshold  posi¬ 
tions  are  not  affected  by  changes  in  conditions.  The 
anomalously  large  absorption  or  resonances  seem  to  be 
due  to  the  halide  ions,  but  to  be  influenced  to  some  de-. 
gree  by  the  alkali  atoms  or  ions.  Three  explanations, 
none  entirely  satisfactory,  are  put  forth  for  the  maxima; 
these  are-  (1)  near-resonant  transfer  of  energy  from 
X  +  e"  to  M,  giving  X"  +  M*;  (2) metastableautodetaching 
states  of  the  halides;  and  (31  mixing  of  vacant  alkali  ion 
orbitals  with  continua  of  the  halides.  The  third  is  con¬ 
sider  eo  most  plausible. 
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Yale  U..  [Sterling  Chemistry  Lab.  ]  N,‘W  Haven,  Conn. 
CARBALKOXYNITRENES.  THE  PHOTOLYTIC  DE- 


COMPOSmeW  OF  GASEOUS  ALKYL  AZIDOFOR- 
MATES,  by  D.  W.  Cornell,  R.  S.  Berry,  and  W. 
Lwowski.  (19651  (4]p.  incl.  diagr.,  tables,  refs. 
(AFOSR-65-2202)  [AF  AFOSR-63-1831  AD  625537 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  87 
3626-3629,  Aug:  20,  1965. 

The  photolytic  decomposition  of  gaseous  ethyl  and 
methyl  azidoformates  has  been  studied  with  regard  to 
carbalkoxynitrene  formation  and  other  modes  of  decom¬ 
position.  Chemical  trapping  and  product  analysis  show 
that  the  nitrenes  are  proceed  when  light  is  used  whose 
energy  is  above  about  95  kcal  /mol  ,  but  below  130 
kcal.  Transient  spectra  show  absorption  by  NCO. 

From  the  appearance  time  of  NCO  and  the  dependence  of 
the  NCO  spectrum  on  partial  pressure  of  a  chemical 
trapping  agent,  limits  on  the  nitrene  lifetime  are  set  at 
about  3  j;  10"'^  and  10"5  sec.  At  higher  photolysis  ener¬ 
gies  transient  Nj  is  also  observed,  and  the  product 
pattern  indicates  that  a  transient  but  unobserved  COjNj 
may  be  present. 
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Yale  U.  (Sterling  Chemistry  Lab.  ]  New  Haven,  Conn. 

THE  DIMERIZATION  OF  GASEOUS  BENZYNE,  by 
M.  E.  Schafer  and  R.,  S.  Berry.  (1965((5(p.  incl., 
illus.  diagrs.  table,  refs,  (AFOSR-66-0058) 

(AF  AFOSR-63-183)  AD  629681  Unckissified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  87: 
i59TT4Wt,  Oct,.  20,  1965, 

Benzyne  is  the  primary  organic  product  of  the  photo- 
initiated  decomposition  of  benzenediazonium  2-carboxy- 
late.  Its  presence  and  its  ultraviolet  absorption  spec¬ 
trum  are  established  by  the  coincident  results  cf  time- 
resolved  optical  and  mass  spectra.  The  bitegrated  in¬ 
tensity  of  the  ultraviolet  absorption  spectrum,  and  the 
intensity  of  mass  peak  76,  both  measured  as  functions 
of  time,  lead  to  a  rale  constant  for  the  dimerization  ol 
benzyne  to  biphenylene.  The  second-order  constant  has 
a  value  greater  than  or  equal  to  7  x  10®  1  'mol  sec, 
and  corresponds  to  a  minimum  reaction  probability,  per 
collision  i>’  7x10'®. 
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Yale  U.,  Sterling  Chemistry  Lab. ,  New  Haven,  Conn. 

EFFECT  OF  PRESSURE  ON  CONDUCTANCE.  I. 
TETRAESOAMYLAMMONIUM  PICRATL  IN  DIETHYL 
ETHER  AND  IN  BENZENE,  by  J.  F.  Skinner  and 
R.  M.  Fuoss.  [1965]  [7lp.  incl.  diagrs.  tables,  refs. 
(AF06R-65-2382)  (AF  AFOSR-63-244)  AD  626519 

Unclassified 

Also  published  in  Jour,  Phys.  Ch.-m.  ,•  v.  69  1437- 

ITO'  MayT965r 

The  conductince  of  tetraisoamylamniomuin  picrate 
(TlAPi)  has  been  measured  in  diethyl  ether  at  live 
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concentrations  from  3  x  10*®  to  3  x  10*^  M  at  30  to 
5000  kg/cm  and  in  benzene  at  four  concentrations  from 
3  X  10*^  to  3  X  10"®  M  at  25  to  750  kg/cm®.  The  change 
in  conductance  with  increasing  pressure  in  both  solvents 
ha*!  been  explained  in  terms  of  decreased  ionic  mobility 
owing  to  increased  solvent  viscosity  and  shifts  in  the  ion 
pair  and  triple  ion  association  equilibria  as  a  result  of 
mcreased  dielectric  constant  of  the  solvent..  In  the 
highly  compressible  ether,  at  concentrations  below  the 
conductance  minimum,  the  conductance  increased  by 
about  one  order  of  magnitude  while  in  benzene,  at  con¬ 
centrations  above  the  minimum,  a  small  decrease  in 
conductance  appeared  as  predicted.  A  value  of  = 

190  for  TlAPi  in  ether  and  values  of  the  center-to-cen- 
ter  contact  distances  for  ion  pairs  (4.  9  A)  and  triple 
ions  (15  A)  were  obtained  from  the  data.  The  corre¬ 
sponding  Walden  product  for  TIAPi  in  diethyl  ether  is 
0.  39,  in  good  agreement  with  values  of  0.  42  in  water, 

0. 47  in  nitrobenzene,  and  0. 43  in  ethylene  dichloride. 
(Contractor's  abstract) 
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Yesluva  U. ,  New  York. 

TRIAL  AND  ERROR  PREDICATES  AND  THE  SOLUTION 
TO  A  PROBLi.vI  OF  MOSTOWSKI,  by  H.  Pul.uim. 

119(55]  [9lp.  (AFO6R-66-0418)  (AF  AFOSR-b5-345) 

AD  632770  Unclassified 

Also  published  in  Jour.  Symbolic  Logic,  v.  30.  49-57, 
Mai-r  19?5: 

Sets  for  which  there  are  decision  procedures  are  con¬ 
sidered  under  modification  of  the  notion  of  a  decision 
procedure  by  (1)  allowing  the  procedure  to  "change  its 
mind"  any  finite  number  of  times,  and  (2)  giving  up  the 
requirement  that  it  be  possible  to  tell  (effectively)  if  the 
computation  has  terminated.  Two  theorems  are  proved 
concerning  ihe  necessary  and  sufficient  conditions  (in 
terms  of  the  Kleene-Mostowski  hierarchy  of  arithmetic 
predicates)  that  P  be  a  trial  and  error  predicate,  and 
that  there  exist  a  k  such  that  P  is  a  k-trial  predicate. 

A  second  grixip  of  results  is  concerned  with  the  meta- 
theory  of  quantification  theory  (without  identity).  It  is 
shown  that  the  formula  wanted  by  Mostowski  with  no 
model  in  which  (1)  the  universe  of  discourse  is  the 
natural  numbers  and  (2)  the  predicate  tetters  are  all  in¬ 
terpreted  as  recursively  enumerable  (r.  e. )  predicates 
or  truth  (unctions  of  r.  e.  predicates,  does  not  exist.; 
Every  consistent  formula  of  quantification  theory  does 
have  a  model  in  Ej*,  the  sma.lest  class  containing  the 
r.  e.  predicates  and  closed  under  truth  functions. 


3235 

[Yeshiva  U.  ]  Bclfcr  Graduate  School  of  Science,  New  York. 

ANALYTIC  NATURAL  DEDUCTION,  by  R.  M.-  Smuliyan. 
|19e5l|17lp.  incl.  diagrs.  (AF  AFOSR-63-433) 

Unclassified 


Publish^  in  Jour,  Symbolic  Logic,  v.  30:  123-139, 

June  196$. 

Some  natural  deduction  systems  for  quantificat  'n 
theory  whose  only  quantificational  rules  involve  'limi- 
nation  of  quantifiers  are  considered.  By  imposing  cer¬ 
tain  restrictions  on  the  rules,  a  system  is  obtained 
which  is  termed  Analytic  Natural  Deduction;  It  has  the 
property  that  the  only  formulas  used  in  the  proof  of  a 
given  formula  X  are  either  subformulas  of  X,  or  nega¬ 
tions  of  subformulas  of  X.  By  imposing  further  restric¬ 
tions,  a  canonical  procedure  is  obtained  which  is  bound 
to  terminate  if  the  formula  being  tested  is  valid.  The 
procedure  can  be  thought  of  as  a  partial  linearization  of 
the  method  of  semantical  tableaux.  The  completeness 
theorem  for  semantical  tableaux  rests  essentially  on 
Konig’s  lemma  on  infmite  graphs.  The  completeness 
theorem  for  natural  deduction  uses  as  a  counterpart  of 
Konig's  lemma,  a  lemma  on  infinite  "nest  structures", 
as  theory  are  defined  in  the  article.  These  structures 
can  be  looked  at  as  the  underlying  combinatorial  basis 
of  a  wide  variety  of  natural  deduction  systems. 
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Yeshiva  U.  Belfer  Graduate  School  of  Science,  New  York. 

SCALED  PARTICLE  THEORY  OF  FLUID  MIXTURES, 
by  J.  L.  Lebowitz,  E.  Holland,  and  E.  Praestgaard. 
[1965]  (6]p.  incl.  diagrs.  refs.  (AFOSR-65-2782) 

(AF  AFOSR-64-508)  AD  629819  Unclassified 

Also  published  in  Jour.  Chem.  Phvs. .  v.  43:  774-779. 
Aug.  1,  1965. 

An  extension  of  a  previous  one-component  theory  of 
hard-sphere  systems  (in  3,  2,  and  1  dimensions)  and 
the  surface  tension  of  real  systems  is  made  to  mix¬ 
tures.  The  theory  is  based  on  consideration  of  an  ap¬ 
proximate  expression  for  the  work  of  adding  an  addi¬ 
tional  hard  sphere  to  a  mixture.  Comparison  between 
theory  and  molecular-dynamics  calculations  of  the  vari¬ 
ous  contributions  to  the  virial  pressure  (related  to  con¬ 
tact  distribution  functions)  of  such  hard-sphere  mix¬ 
tures  IS  excellent..  Comparison  of  the  theory  with  ex¬ 
perimental  surface  tensions  of  mixtures  of  simple  llq- 
uld.s  IS  satisfactory.  (Contractor's  abstract) 
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Yeshiva  U.  Belfei  Graduate  School  of  Science,  New  York. 

MICROSCOPIC  THEORY  OF  BROWNIAN  MOTION  IN  AN 
OSCILLATING  FIELD;  CONNECTION  WITH  MACRO- 
SCOP'C  THEORY,  by  J.  L.  Lebowitz  and  P.  Rfesibois. 
|196b]|ll]p.  incl.  refs.  (AFOSR-65-2865) 

(AF  AFOSR-64-508)  AD  628252  Unclassified 

Also  published  in  Phys.  Rev.,  v.  139:  AllOl-Allll, 

Aug.TCT^. 

Recently,  Lebowitz  and  Rubin,  and  Resi’uois  and  Davis, 
showed  that  the  Fokker-Planck  equation  for  the  disiri- 
bution  lunction  of  a  Brownian  particle  (B  particle)  of 
mass  hi,  in  a  fluid  of  particles  of  mass  m,  may  be  de¬ 
rived  directly  from  the  Liouviile  equation  for  the  joint 


Pn  sented  .it  liiternat'l.  Cong,  of  Mathematicians, 
StiKkliolni  (Sweden),  Aug  15-22,  1962.. 
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distribution  of  fluid  and  B  particle.  It  is  the  lowest 
order  term  in  a  (m/M)‘  expansion  of  the  effect  of  the 
fluid  on  the  distribution  of  the  B  particle.  These 
authors  studied  in  particular  the  steady-state  distribu¬ 
tion  function  of  B  particles  acted  on  by  a  small  constant 
external  field  E,  which  results  from  a  balance  between 
the  effects  of  the  driving  force  and  those  of  the  fluid. 

These  studies  are  now  extended  to  the  case  where  the  B 
particle  is  acted  on  by  a  time-dependent  field.  Complete 
agreement  is  had  between  the  microscopic  theory  and  that 
obtained  from  stochastic  considerations.  The  relation 
between  the  different  formalisms  use<l  by  Lebowitz  and 
Rubm  and  by  Resibois  and  Davis  are  also  clarified. 
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Yeshiva  U..  Belfer  Graduate  School  of  Science,  New  York. 

SEPARATIW  OF  THE  INTERACTICW  POTENTIAL  INTO 
TWO  PARTS  IN  TREATING  MANY-BODY  SYSTEMS.  I. 
GENERAL  THEORY  AND  APPLICATIONS  TO  SIMPLE 
FLUIDS  WITH  SHORT-RANGE  AND  LONG-RANGE 
FCmCES,  by  J.  L.  Lebowitz,  G.  Stell,  and  S.  Baer. 

[1965]  [17lp.  incl.  Ulus,  diagrs.  refs.  (AFCI6R-66- 
0397)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR-64-508,  Atomic  Energy 
Commission,  and  National  Science  Foundation) 

AD  629816  Unclassified 

Also  piblished  in  Jour.,  Math.  Phys. ,  v.  6:  1282-1298, 
Aug.  1965. 

Systematic  methods  are  developed  for  Investigating  the 
correlation  functions  and  thermodynamic  properties  of  a 
classical  system  of  particles  interacting  via  a  pair  po¬ 
tential  v(r)  =  q(r)  +  w(r).  The  method  is  then  applied  to 
the  case  in  which  w(r)  is  a  "Kac  potential"  w(r,  y)  =• 
yMy*")  (v  the  dimensionality  of  the  space)  whose  range 
y-1  IS  very  long  compared  to  the  range  of  q(r).  The  work 
is  related  closely  to  the  work  of  Hac,  Uhlenbeck,  and 
Hemmer.  The  mam  new  feature  of  the  new  method  is  the 
separation  of  the  correlations,  e.g. ,  the  two-particle 
Ursel!  function  ijr),  into  a  short-range  part  3S(r,y) 
and  a  long-range  part  3^y,y),  y  -  y*';r  the  distance  be¬ 
tween  the  particles.  The  2  parts  of  3  are  defined  in 
terms  of  representation  by  graphs  with  density  (or  fugaci- 
ty)  vertices  and  K-  and  4-bonJs,  K(r)  -  e”^  —  1,  *  - 
-jjw.,  A  resummation  m  these  graphs  then  yields  a  sim¬ 
ple  graphical  representation  for  the  long-range  part  of 
the  correlation  functions  in  terms  of  graphs  with  *- 
bonds  and  "hyperve -tices"  made  up  of  the  short-range 
part  of  the  correlat.ons.  This  representation  is  then 
used  in  this  paper  to  make  separate  expansions  of 
3®(r,  y)  and  3^y,  y)  and  through  them  of  the  thermody¬ 
namic  parameters  in  powers  of  y.  Explicit  calcula¬ 
tions  of  the  Helinboltz  free  eneigy  is  carried  out  to  a 
higher  order  in  y  than  done  previously  by  Hemmer  and 
it  is  shown  how  to  carry  out  the  calculation,  in  princi¬ 
ple,  to  any  order..  The  general  method  is  further  ap- 
pli^  (in  separate  articles)  to  lattice  gases,  plasmas, 
and  to  the  special  problem  of  critical  phenomena.- 
(Contractor's  abstract) 
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Yeshiva  U.  [Belfer  Graduate  School  of  Science,  New  York. 

mEQUALITlES  FC«  THE  GROUND  STATE  OF  LIQUID 
^He  (Abstract),  by  O.  Penrose.  [1965|[l]p.  (In  coop¬ 
eration  with  [London  U.  Imperial  Coll,  of  Science  and 
Tech.  (Gt.  Drit.  )1)  [AF  AFOSR-64-5081 

Unclassified 

Published  in  Proc.  Nmth  Internat'l.  Conf.  on  Low  Teni- 
peratute  Physics,  Columbus,  Ohio  (Aug.  31-Sept.  4, 
1964),  ed.  by  J.,  G.  Daunt,  D.  O.  Edwards  and  others. 
New  York,  Plenum  Press,  v.  LT9(Pt.,  A);  91,  1965, 

Simple  upper  bounds  can  be  calculated  both  for  the 
energy  and  for  the  fraction  of  condensed  particles,  for  a 
system  of  interacting  Bose  particles  with  hard  cores. 

For  example,  if  liquid  He^  is  treated  as  a  system  of 
hard  spheres  at  a  density  of  U.  28  times  the  close- pack¬ 
ing  density,  the  mequality  shows  that  at  most  72%  of 
the  particles  can  have  zero  m..inentum.  The  upper 
bound  on  the  energy  is  similar  to  tliat  given  by  Dyson 
(Phys.  Rev.,  v.  106:  20,  1957),  but  is  not  restricted  to 
iiard-sphere  interactions. 
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Yeshiva  U.  Belfer  Graduate  School  of  Science,  New  York. 

BOOTSTRAP  GRAVITATIONAL  GEONS,  by  A.  Komar. 
[1965]  [5lp.  (AF(KR-65-1068)  (AF  AFOSR-64-509) 

AD  620494  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  137:  P462-B466, 
nan.  25,  1965. 

it  is  snewn  that  there  exist  solutions  of  the  vacuum 
Einstein  Held  equations  with  the  property  that  exterior 
to  the  Schwarzschild  radius,  R  -  2m,  the  solution  ap¬ 
pears  to  be  that  of  a  static  spherically  symmetric  par¬ 
ticle  of  mass  m,  whereas  interior  to  the  Schwarzschild 
radius  the  topology  remains  Euclidean  and  the  solutions 
have  the  property  of  a  bundle  of  gravitational  radiation 
so  intense  that  the  mutu,<l  gravitational  attraction  of 
the  various  parts  of  the  bundle  prevent  the  radiation  from 
spreading  beyond  the  Schwarzschild  radius.  It  is  not 
known  whether  there  exist  solutions  of  this  type  which 
remain  noiisingular  for  all  times;  however,  no  singu¬ 
larity  can  ever  by  observed  exterior  to  the  Schwarz- 
scliiid  radius.  The  Cauchy  data  for  one  suen  solution 
are  explicitly  ..xlnblted. 
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Yeshiva  U.,  BclJer  Graduate  School  of  Science,  New  York. 

SPHERICALLY  SYMMETRIC  GRAVITATIONAL  FIELDS, 
by  P.  G.  Bergmann,  M.  Cahen,  and  A.  B,  Komar. 
[1965]  [5]p.  (.\FOSR-65-2'i8a)  [AF  AFOSR-64-b09l 
AD  629820  UncLissifled 

Also  published  in  Jour.  Math..  Phys.  ,  v.  6-  1-5,  Jan. 

T9W. - 
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It  IS  shown  that  the  Schwarzschild  solution  is  the  only 
spherically  symmetric  solution  of  the  Einstein  vacuum 
field  equations,  even  when  the  differentiability  of  the 
metric  is  weakened  to  the  extent  of  permitting  solutions 
which  are  C®  piecewise  C*.  Petrov's  purported  counter¬ 
example  is  analyzed  and  shown  to  be  essentially  equiva¬ 
lent  to  Schwarzschild's  example.  (Contractor’s  abstract) 
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[Yeshiva  U.  Belfer  Graduate  School  of  Science,  New  York] 

PHYSICS  AND  GEOMETRY,  by  P.  G.  Bergmann. 

[  19651  (4]p.  (AFOSR-66-1334)  (AF  AFOSR-64-509) 

AO  641630  Unclassified 

Also  published  in  Logic,  Methodology  and  Philosophy  of 
ScienceT  Proc.  1964  Internat'l.  Cong. ,  Hebrew  U. , 
Jerusalem  (Israel)  (Aug.  26- Sept.  2,  1964),  ed.  by  Y. 
Bar-Hillel.  Amsterdam,  North-Holland  Publishing  Co. , 
1965,  p.  343-346. 

Tne  lecture  is  primarily  coiicerned  with  genera!  rela¬ 
tivity,  and  with  the  relationship  between  physics  and 
geometry  suggested  by  that  theory.  The  general  theory 
of  relativity  is  Einstein's  theory  of  gravitation,  right 
now  the  only  theory  of  gravitation  that,  after  Newton's, 
has  achieved  a  measure  of  universal  recognition.  Ini¬ 
tially,  general  relativity  physics  was  claimed  to  have 
been  geometnzed;  if  space-time  is  represented  as  a 
differentiable  manifold  which  the  attributes  of  a  (pseu¬ 
do)  Riemannian  geometry,  then  it  has  been  suggested 
that  general  relativity  represents  the  "physicalization  oi 
geometry”.  Granting  the  transition  from  linear  mani¬ 
folds  to  more  general  structures  as  implied  by  general 
relativity,  then  one  principal  result  is  that  the  identifi¬ 
cation  of  world  point.,  (the  locr  ization  of  events  in 
space-time)  by  their  coordmai  values  loses  a  great 
deal  of  its  former  substance.  In  general  relativity 
there  are  no  inertial  frames,  and  there  are  no  other 
simple  means  by  which  a  world  pomt  can  be  identified. 
The  only  clear-cut  identifications  that  are  still  possible 
in  general  relativity  are  those  of  whole  fields,  in  ex¬ 
tended  4-dimens;onal  domams,  not  of  world  points.  It 
is  suggested  that  the  interpretation  of  geometric  and  of 
physical  statements  in  general  relativity  differs  funda¬ 
mentally  from  that  of  statements  m  earlier  th-.-ries 
based  on  rigid  rectilmear  frames  of  reference,  and 
there  is  a  need  for  the  construction  of  a  new  vocabulary, 
a  subset  of  the  conventional  vocabulary.. 
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FOUNDATIONS  OF  SPECIAL  RELATIVITY  AND  THE 
SHAPE  OF  THE  BIG  DIPPER,  by  A.  Komar.  (1963] 
[4]p.  |AF  AFOSR-64-509]  Unckissified 

Ihiblislied  m  Amer.  Jour.,  Phys. ,  v.  33-  1024-1027, 
Dec.  iws; 

u'he  !ouiid.ilionE  of  the  special  theory  of  relativity  are 
oxaiiu.ied  in  a  new  form  which  is  more  in  keeping  with 
the  siiace-tinu'  symmetry  of  the  resulting  theory,,  and 
which  employs  those  concepts  which  arc  most  directly 


related  to  actual  observation.  The  transformation 
group  to  which  one  is  immediately  led  is  the  conformal 
mappings  of  the  2-sphere,  which,  as  is  well  known,  is 
isomorphic  to  the  homogeneous  improper  orthochro- 
nous  Lorentz  group.  In  order  to  obtain  extensions  to 
the  Poincare  group  and.^or  the  Einstein  group  d  general 
relal  .y,  additional  assumptions  ai  e  required.  (Con¬ 
tract  cr's 
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Yeshiva  U.  (Belfer  Graduate  Scnool  of  Science]  New  York. 

ON  A  SPECIAL  CLASS  OF  TYPE-I  GRAVITATIONAL 
FIELDS,  by  M.  TrUmper.  [1965]  [6]p.  (AF  AFOSR- 
64-509)  Unclassified 

Published  in  Jour.  Math.  Phys. ,  v.  6:  584-589,  Apr. 
1965: 

This  paper  contains  an  investigation  of  the  algebraic 
structure  and  the  analytic  properties  of  a  class  of  nor¬ 
mal  hyperbolic  Riemannian  4-spaces  restricted  by  the 
following  condition:  There  exists  a  timelike  unit  vector 
u*  such  that  the  Riemann  tensor  satisfies  ' 

0.  This  condition  is  shown  to  be  equivalent  to  the  state¬ 
ment  that  the  cemform  tensor  is  Petrov  type  I  with  real 
eigenvalues,  u®  being  a  pi  iiiLipal  vector  and  an  eigen-- 
vector  of  the  Ricci  tensor..  The  eigen  null  directions 
(Debever  vectors)  of  the  conform  tensor  lie  in  a  tinie- 
like  hyperplanc.  The  complete  set  of  Bianchi  identities 
is  examin^.  It  yields  an  expression  for  the  covariant 
eigentime  derivative  of  and  an  algebraic  relation 
linking  the  rotation  and  shear  of  u^  to  the  curvature 
tensor  of  the  Riemannian  space.  The  general  results 
are  applied  to  special  Einstein  spaces  (Rab  =  0),  A 
simplified  proof  of  the  theorem  that  m  the  case  of  non¬ 
degeneracy  such  spaces  are  static,  the  curves  of  the 
congruence  being  paths  of  an  isometric  motion  was 
given.  (Contractor’s  abstract) 
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EXACT  SOLUTION  OF  A  MANY- FERMION  SYSTEM  AND 
ITS  ASSOCIATED  BOSON- FIELD,  by  D.  C.  Mattis  and 
E.  H.  Lieb.  |1965]f9]p.  (AF06R-66-0395) 

[AF  AFOSR-64-713]  AD  630221  Unclassified 

Also  published  in  Jour.,  Math.  Phys..  v.  6-  304-312, 

Feb.  1565: 

Luttinger’b  exactly  soluble  model  of  a  1 -dimensional 
many-ferm'on  system  is  discussed.  It  is  showm  t.hat  he 
did  not  solve  his  model  properly  because  of  the  para¬ 
doxical  lact  that  the  density  operator  commutators 
[o(p),  p(-p’)],  which  alwi’ya  vanish  for  any  finite  num¬ 
ber  01  oarticles,  no  longer  vanish  in  t.he  field-theoretic 
limit  of  a  filled  Di'-sf  '.pa.  In  fact  the  operators  p(p) 
define  a  boson  field  which  is  ipso  facto  associated  with 
the  Fermi-Dire''  field.  This  observation  is  then  used 
to  solve  the  moO  ■!,  and  obtain  the  exact  (and  now  non¬ 
trivial)  spectrum,  free  energy,;  and  dielectric  constant.. 
This  is  also  extended  to  more  realistic  intcraciions  in 
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an  ^penduc.  We  calculate  the  Fernu  surlace  parame¬ 
ter  nj^,  and  Imd:  'hij/  lcLp  -  (i.e. ,  there  exists  a 

sharp  Fermi  surlace)  on^  in  the  case  of  a  sufficiently 
weak  mteraction.  (Contractor's  abstract) 
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Bourbaki's  lemma  comes  about  as  close  as  possible  to 
Zorn's  lemma  without  actually  using  the  axiom  of  choice.. 
One  theorem  is  given  which,  likewise,  comes  just 
about  as  close  as  possible  to  the  well  ordering  theorem 
without  usmg  the  axiom  of  choice.  This  also  yields 
another  equivalent  of  the  axiom  of  choice. 


Yeshiva  U.  Belfer  Graduate  School  of  Science,  New  York. 
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SUPPRESSlOf  AT  HIGH  TEMPERATURE  OF  F  FFECTS 
DUE  TO  STATISTICS  IN  THE  SECOND  VIHIAL  COEFFI¬ 
CIENT  OF  A  REAL  GAS,  byS.  Y.  Larsen,  J.  E. 
Kilpatrick  and  others.  [1965]  (2]p.  (AF06R-66-0396) 
(AF  AFC6R-64-713)  AD  629871  Unclassified 

Also  published  in  Phys.  Rev.,,  v.  140;  A129-A130, 

Oct,  4,  1965. 

It  IS  shown  that  the  repulsive  core  present  in  realistic 
2-body  potentials  and  in  hard  spheres  leads  to  the  rapid 
suppression  of  the  effects  oi  statistics  in  the  second 
virial  coefficient,  except  at  very  low  temperatures. 

For  hard  spheres,  an  upper  bound  is  obtained  which  goes 
down  exponentially  with  temperature  when  ihe  latter  be¬ 
comes  large. 
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Yeshiva  U.  Belfer  Graduate  School  of  Science,  New  York. 

ON  TRANSFINITE  RECURSION,  by  R.  M.  SmuUyan. 
[1965]  (a]p.  (AFOSR-67-1524)  (AF  AFOSR-65-433) 

Unclassified 

Presented  at  Internat'l.  Cong,  of  Science  and  Method¬ 
ology,  Jerusalem  (Israel),  1964. 


Yeshiva  U.  Belfer  Graduate  Schoo'  of  Science,  New  York. 

QUANTIZED  GRAVITATIONAL  THEORY  ANT)  INTER¬ 
NAL  SYMMETRIES,  by  A.  Komar.  [1965]  [3lp. 
(AFOSR-65-:874)  (AF  AF06R-65-816)  AD  626100 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  15;  76-78, 

July  12,  1965. 

The  construction  of  a  geneial  relativistic  o.uantum 
theory  of  gravitation  is  discussed.  Considering  that 
the  Emstehi  group  is  a  function  grmp  and  simple,  it  is 
suggested  that  there  e.'iists  no  unique  procedure  for  con- 
structmg  such  a  theory.  A  t  uncated  classical  theory 
is  considered  which  is  obtained  by  considering  only 
those  families  of  solutions  of  the  Einstein  field  equa¬ 
tions  which  satisfy  boundary  conditions  at  infinity  suit?- 
ble  for  a  discussioc  of  gravitational  radiation.  From 
this  theory  one  can  recover  a  preferred  griwp  of  spate- 
time  transformations,  the  generalized  Bondi-Metzncr 
(GBM)  group,  similar  to  the  Poincarfe  group  though  in¬ 
finite.  The  GBM  group  has  2  Abelian  normal  subgroups, 
called  T  end  ST,  where  T  is  a  4-dlmensional  group  as¬ 
sociated  with  the  translations.  It  is  proposed  that  the 
inf  nite  group  I  =  GBM/T  is  a  possible  candidate  for 
the  internal  symmetry  group. 


Also  published  in  Trans.  New  York  Acad.  Sci. ,  v.  28; 
1^185,  Dec.  19C5. 

The  purpose  of  the  article  is  to  prove  a  certain  principle 
rommon  to  several  important  constructions  in  set  theory.. 
The  unifying  principle,  the  double  superinduction  prin¬ 
ciple  introduced,  reduces  to  a  common  denominator 
proofs  of  Zorn's  lemma  and  Zermelo's  well  ordering 
theorem,  some  results  on  ordinal  numbers,  and  the 
proof  of  the  tranflnite  recursion  theorem.  One  well 
known  proof  of  Zorn's  lemma  uses  a  lemma  known  as 
Bourbaki's  fixed  point  theorem.  The  Double  Superin¬ 
duction  Principle,  so  to  speak,  abstracts  the  heart  of 
the  proof  of  Bourbaki's  lemma,  and  once  this  principle 
is  established  In  its  own  right,  the  proof  of  Bourbaki's 
lemma  becomes  particularly  lucid.  Some  have  felt  that 
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Yeshiva  U.  Belfer  Graduate  School  of  Science,  New  York. 

SOME  COMMENTS  ON  THE  ONE- DndENSIONAL  MANY- 
BODY  PROBLEM,  'jy  E.  [H.  j  Lieb.  [1965]  [24|p. 
(AFOSR-66-1574)  (AF  AFOSR-66-508|  AD  637834 

Unclassified 

Presented  at  Fourth  Eastern  Theoretical  Physics  Conf. , 
Stony  Brook,  N.  Y.  ,  Nov.  20-27,  1965. 

In  thr  first  half,  the  implication  and  significance  of  one 
dimensional  models  for  many -body  physics  is  discussed. 
In  the  second  part,  a  brief  historltr.1  survey  is  given 
oi  existing  models  and  results  obtained  to  date.. 
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AF  AFC6R-C4-515 

McMaster  U,  Dept,  of  MetoUurgy  and  Metallurgical 
Engineering,  Hamilton,  Ont.  (Canada) 

1488-1491  ' 

AF  AFOSR-64-516 
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Society  for  Industrial  and  Applied  Mathematics, 
Philadelphia,  Pa. 

2592, 2593 

AF  AFOSR-64-528 

Texas  U.  Dspt.  of  Chemistrv,  Austin 
2914 


>  763  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Contract  Index 


AF  AFOSR-04-529 

Citv  U.  ol  Nev  York.  City  Coll. ,  N.  Y. 

677,  678 

AF  AFOSR-64-533 

Howard  U.  Dept.-  of  Economics,  Washington,  D  C. 
1121 

AF  AFOSR-64-534 

Kansas  U .  Dept.,  of  Chemistry,  Lawrence 
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Engineering,  Stony  Brook 
2089,  2090 
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New  Mexico  U.  Bureau  of  Engineering  Research 
Albuquerque 
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AF  AFOSR-64-609 

Arizona  State  U  Dept  of  Physics,  Tempe 
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AF  AFOSR-64-624 
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AF  AFOSR-64-626 
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AF  AFOSR-64-628 
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City 

3026 

AF  AFOSR-35-56 

Utah  U.  Dept  of  Metallurgy,  Salt  Lake  City 
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1816 

1817 

1818 

1819 

1820 
1821 
1822 

1823 

1824 
1828 

1829 

1830 

1831 

1832 

1833 

1834 

1835 

1836 

1837 

1838 

1339 

1840 

1841 

1843 

1844 

1845 

1846 

1847 

1848 

1849 

1850 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 


Item  No. 

2043 

137 

1436 

2578 

2579 
1285 
2675 
2369 
2857 
1252 

818 

17 

2571 

2987 

437 

3075 

2818 

120 

121 

294 

1522 

1523 

1524 

1525 
609 
583 

2131 

278 

2512 

1276 

1077 

1078 

2711 

2712 

2713 

2714 

2715 

2716 

2717 

2718 

2719 
859 

2241 

558 

1469 

1470 
534 

2993 

2994 

2995 

2996 

2997 

1405 

1406 

1407 

1408 

1409 

1410 

1411 

1412 


AFOSR-65-  I860 
1861 
1862 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1877 

1878 

1879 

1880 
1881 

1882 

1883 

1890 

1891 

1892 

1893 

1894 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1906 

1907 

1908 

1909 

1912 

1913 

1914 

1915 

1917 

1918 

1919 

1920 

1924 

1925 

1926 

1927 
1929 
1932 
1936 

1938 

1939 

1940 

1941 
1943 


OSR  Control  No  Index 
Item  No. 

1413 

1414 

1415 
52C 

521 

522 
2720 

279 

122 

123 

124 

1526 

1527 
3248 
2667 

286 

287 

288 

289 

290 

291 
508 
177 
896 

1384 

1975 

3019 

888 

1313 

2601 

617 

618 

619 

620 
3182 
2828 
2142 
1598 
1312 
1127 

2242 

1352 

2128 

1630 

1307 

3030 

1367 

2822 

612 

2911 

679 

775 

2507 

1637 

157j 

1393 

2080 

3143 

167 

168 


>  787  < 


OSR  Control  No.  Index 
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AF06R-65- 1947 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1961 

1962 

1963 

1964 
1985 

1966 

1967 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1982 

1983 

1984 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 
1998 
2000 
2001 
2002 
2004 
2007 

2009 

2010 
2011 
2012 

2013 

2014 
2018 

2019 

2020 
2021 


Item  No. 


Item  No. 


169 

170 
3200 

280 

1336 

1337 

2819 

2820 
845 

2777 


AFOSR-65-  2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 


1687 

1688 
2279 

1689 

1690 

1691 

1293 

1294 

1692 

1693 


846 

847 
821 

1924 

574 

483 

2083 

3092 

2529 

1325 


2033 

2033 

2036 

2038 

2040 

2042 

2044 

2045 

2046 

2047 


1199 

3146 

3147 
848 
933 

1)34 

1019 

.7231 

300 

2210 


1144 

2721 

2722 

2723 

2724 

2725 

2726 
2228 

44 

41 


2048 

2049 

2050 

2051 

2052 

2053 

2054 

2055 

2056 

2057 


2211 

862 

1368 

1369 

1569 

1570 

1571 
1553 
1219 
2532 


1679 

1680 

827 
1681 

828 
829 

1682 

2381 

1683 

1984 


2058 

2059 

2060 
2061 
2062 

2063 

2064 

2065 

2066 
2069 


1220 

1143 

3176 

3068 

2616 

2617 

2104 

3226 

3227 
500 


2382 

3156 

3157 
2180 
3163 
1685 

52 

3010 

1568 

2370 


2072 

2073 

2074 

2075 

2076 

2077 

2078 

2079 

2080 
2081 


606 

1223 

2034 

2107 

2108 
2109 
2463 
3080 

661 

662 


2324 

897 

2314 

985 

2693 

2659 

202 

203 

204 
1686 


2082 

2083 

2084 

2085 

2086 

2087 

2088 

2089 

2090 

2091 


663 

664 

2024 

2025 
2144 
2508 
1920 

3125 

3126 
2727 
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Item  No. 


AFOSR-65-2092  2530 

2093  2337 

2094  1026 

2095  1022 

2096  2728 

2097  2729 

2098  1314 

2099  1228 

2100  501 

2101  2338 

2102  2389 

2103  2605 

2104  1123 

2105  106 

2108  1541 

2109  1542 

2110  1229 

2111  1554 

2112  2153 

2113  1555 

2114  1556 

2115  1624 

2116  2606 

2117  2607 

2119  602 

2120  2163 

2121  127 

2122  128 

2124  1236 

2125  417 

2126  2277 

2127  155 

2128  156 

2129  157 

2130  158 

2131  491 

213  4  28  02 

2135  2330 

2136  873 

2137  874 

2138  875 

2139  876 

2140  1528 

2141  2264 

2142  2265 

2113  2266 

2144  2267 

2145  2089 

2147  486 

2148  1237 

2149  1238 

2150  2404 

2151  418 

2152  548 

2153  2086 

2156  1967 

2157  1200 

2158  2824 

2159  2825 

2160  463 


OSR  Control  No.  Index 


liem  No 

AFOSR-65  2163 

3085 

2166 

18 

2167 

1457 

2168 

2851 

2169 

926 

2175 

1890 

2176 

1891 

2177 

1892 

2178 

1893 

2179 

1894 

2182 

3039 

2183 

523 

■:i84 

116 

2185 

2342 

2186 

2343 

2187 

2344 

2189 

272 

2190 

273 

2191 

274 

2192 

275 

2194 

311 

2195 

819 

2196 

820 

2199 

236 

2200 

2474 

2201 

2479 

2202 

3231 

2203 

1963 

2204 

2334 

2206 

1635 

2207 

1981 

2208 

32 

2209 

3031 

2210 

1639 

2211 

1124 

2212 

2469 

2213,  Pt. 

1 

3104 

2213,  PI. 

2 

3105 

2213,  Pt. 

3 

3106 

2214 

1002 

2215 

2186 

2216 

2259 

2218 

1170 

2219 

325 

2220 

326 

2223 

2986 

2224 

1755 

2230 

2359 

2231 

2230 

2235 

1557 

2236 

1490 

2237 

979 

2238 

79 

2239 

564 

2240 

1458 

2241 

2580 

2242 

2581 

2250 

1253 

2251 

2848 

2253 

388 

-•  789  ' 


OSR  Control  No,  Index 


ATR  FORCE  SCIENTinc  RESEARCH 


AFOSR-65-  2254 
2258 
225S 
2260 
2261 
2262 

2263 

2264 

2265 

2266 

2267 

2268 
2269 
2271 
2273 
227! 
2275 
2V1 

2278 

2279 

2280 
2281 
2282' 

2283 

2284 

2285 

2286 
2267 
2288 

2289 

2290 

2291 

2292 

2293 

2294 

2295 

2296 

2297 

2298 
2304 


2306 

2308 

2309 

2310 

2311 

2313 

2314 
2317 
2310 
2324 

2326 

2327 

2328 

2329 

2330 

2331 

2332 
2331 

2334 

2335 


Ileiii  No. 


Item  No 


222 

891 

1136 

1137 
2649 
3082 
2964 
2132 

4 

6 


AFOSR-65-  2336 

2337 

2338 

2339 
23  40 

2341 

2342 

2344 

2345 

2346 


2396 

1979 
1028 
1 983 
2168 

497 

1980 
1559 
2972 
3056 


797 

798 

799 
2385 

709 

1036 

1757 

1758 

1759 

1760 


2j47 

2169 

2348 

2180 

2349 

2P6 

2350 

■198 

2351 

2815 

?352 

1546 

2354 

1024  2110 

2355 

1917 

2356 

2688 

2357 

2779 

1761 

1762 

1763 
1215 

361 

327 

1171 

1P2 

710 

1117 


2358 

2780 

2359 

2781 

2360 

?782 

2362 

3013 

2363 

3014 

2364 

2145 

2365 

2475 

2366 

2476 

2367 

2821 

2368 

195 

2006 

87 

1114 

1216 

2345 

2295 

1764 

1173 

1174 
1315 


2369 

2370 

2371 

2372 

2373 

2374 

2375 

2376 
2378 
23  79 


196 

3028 

1122 

2028 

2029 

2030 
688 

2684 

465 

466 


1027 
2050 
27C7 
961 
28  27 
66 
886 
1 30 
2558 
1625 


2382 

2383 

2384 

2385 

2386 

2387 

2388 

2389 

2390 

2391 


3233 

539 

2081 

1880 

2069 

464 

161? 

?191 

1909 

2899 


28.18 
2500 
301! 
1558 
2491 
1 023 
2750 
2090 
2115 
21  It, 


2392 

2393 

2394 

2395 

2396 

2397 
2)96 
2)99 

2400 

2401 


2900 

2901 

2902 
1239 
!  ’1 
2ti;5 
.",00 
2f>’  8 
2.(98 
1705 


TOO 
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AKOjR-w-  V'l 
2-103 

2404 

2405 

2406 
24C7 

2408 

2409 

2410 

2411 

2412 

2413 
241 , 
2415 
241b 

2417 

2418 

2419 

2420 

2422 

2423 

2424 

2425 

2427 

2428 

2429 

2430 

2431 

2432 

2433 

2435 

2437 

2441 

2442 
244  ' 

2447 

2448 
244!) 

2451 

2452 

2453 

2454 

2455 
2455 

2458 

2459 
J'bl 
24  (.3 
24f,i 
240,5, 


240(1 
24  (i7 
24(4) 
2409 

2471 

2472 
2475 
2478 

2480 

2481 


Item  No. 


1766 

l’(67 

1764) 

1769 

1770 

1771 

1772 
1753 

1774 

1775 


AFOSR-65-  2483 
2484 
2488 
24"" 

2492 

2493 

2494 

2495 

2496 

2497 


1776 

1777 

1778 

1779 

1780 
1756 

1781 

1782 

1783 
2783 


2498 

2499 

2500 

2501 

2502 

2506 

2507 
2510 

2514 

2515 


2480 

2105 

472 

1454 

461 

2190 

2098 

318 

349 

350 


2516 

2517 

2519 

2520 

2521 

2522 

2523 

2524 

2525 

2526 


2501 

785 

1784 

1785 

328 

329 
2390 
2619 
2401 

1786 


2527 

2530 

2531 

2533 

2534 

2535 

2536 

2537 

2539 

2540 


1787 

1788 

1789 

1790 

1791 

1792 

1793 

1794 

1795 

1796 


2541 

2542 

2543 
2545 

2547 

2548 

2549 

2550 

2552 

2553 


1797 

1798 

1799 

1800 
1005 

208 

loOO 

1!37 

2416 

2517 


2556 
2550 

2557 

2558 

2559 

2560 
2502 

2505 

2506 
2567 


OSR  Control  No.  Index 


Item  No. 

2166 

2165 

210 

5 

2651 

2858 

753 

2461 

1140 
3060 

1141 
10 

3007 

2353 

959 

2927 

2928 
1370 
1437 
'464 

1388 

1008 

1433 

1014 

1015 

1363 

1364 
2584 

1440 

1441 

930 

3042 

1C7 

419 

400 
494 

420 
1984 
2913 

401 

402 

403 
1491 
1101 
2862 
2556 

776 
565 

1201 

nil 

1694 
744 

777 

778 

1695 
1931 
1108 
1102 

1696 

1697 


791  .. 
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OSR  Control  No.  Index 


Item  No. 

AFOSR-65-  2d  68 

104 

2569 

830 

2570 

1295 

2571 

3093 

2572 

1923 

2573 

421 

2574 

495 

2575 

1698 

2576 

745 

2577 

683 

2578 

1699 

2580 

1299 

2582 

1300 

2584 

1700 

2585 

1701 

2587 

1702 

2588 

146 

2589 

1191 

2590 

779 

2591 

48 

2593 

496 

2594 

1195 

2598 

1112 

2597 

3094 

2604 

259 

2606 

149 

2607 

150 

2609 

3197 

2618 

1989 

2619 

1990 

2623 

1991 

2;  25 

1992 

2626 

1946 

2629 

1303 

2630 

1262 

2636 

399 

2637 

1947 

2638 

1993 

2643 

2301 

2645 

603 

2646 

2298 

2647 

1968 

2648 

2620 

2649 

1432 

2651 

944 

2653 

3032 

2654 

1435 

2655 

1481 

2656 

33 

2658 

28  26 

2659 

1346 

2660 

2425 

2662 

2426 

2663 

2427 

26^ 

2834 

2667 

15 

2668 

1347 

2669 

3067 

26'^0 

1115 

36,  3 

1477 

Ron!  No 


AFOSR-:5-  2874 

1 309 

2075 

1631 

2673 

2068 

2678 

2989 

267  9 

2900 

2680 

91 9 

2683 

1478 

2684 

2097 

2685 

3144 

2686 

573 

2688 

3209 

2689 

3210 

2690 

3137 

2601 

46 

2694 

1416 

2695 

2563 

2696 

2730 

2698 

2070 

2702 

3183 

2703 

674 

2709 

980 

2710 

112 

2713 

1583 

2714 

2981 

2715 

3058 

2717 

1972 

2720 

1258 

2722 

2872 

2724 

2007 

2726 

3180 

2727 

621 

2729 

1801 

2730 

1358 

2734 

2608 

2735 

2113 

2736 

2346 

2737 

1511 

2739 

2299 

2740 

1456 

2741 

1572 

27  43 

1333 

2751 

185 

2753 

2852 

2754 

2234 

2755 

2235 

2756 

1802 

2757 

1175 

2758 

i„l>0 

2759 

903 

2760 

994 

2761 

995 

2762 

2903 

2763 

2904 

27  64 

2146 

2765 

2147 

2766 

2148 

2767 

2443 

2768 

2686 

2769 

968 

2771 

2937 

792 
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AFOSR-65-  2772 

2773 

2774 
277G 
277  j 

2780 

2781 

2782 

2783 

2784 

2785 

2786 

2787 

2788 

2789 

2790 

2791 

2792 

2793 

2794 

2797 

2793 

7799 

2800 

2801 

2802 

2803 

2804 

2805 
2808 

2809 
2811 
2812 
2816 
2818 
2819 
28  20 

2824 

2825 

2826 

28  27 

2829 

2830 

2831 

2833 

2834 

2836 

2837 

2838 

2839 

2841 

2845 

2852 

2853 

2854 

2856 

2857 

2858 

2859 

2860 


Iieni  No. 


2026 

2’7 

157;, 

77 

1305 

577 

578 
3236 
1529 

524 


AKOSR-65-  28  61 
2862 

2863 

2864 

2865 
28  6S 

2867 

2868 
28  69 
28  70 


3241 

2731 

292 

2784 

2823 

1079 
694 

1080 

1530 

1531 


28  74 

2875 

2876 
2878 
28  7  9 
2882 
288  3 
28  84 
2886 
2889 


304 

293 

1417 

125 

1061 

2919 

2084 

1334 

579 

2839 


2890 

2898 

2899 
2003 

2905 

2906 

2907 

2908 
2910 
2913 


28  40 
782 
800 
580 
237 
3177 
927 
2219 
2403 
2075 


2914 

2915 

2916 
2918 
2921 

2924 

2925 

2926 

2927 
2929 


2111 

783 

2056 

2670 

445 

452 
166 
983 

453 
1882 


2931 

2932 

2933 

2938 

2939 

2940 

2941 
2543 

2946 

2947 


1438 

587 

2055 

3142 

1016 

2246 

2247 
3108 

915 

330 


2048 

2949 

2950 

2951 

2952 
2963 

2954 

2955 

2956 

2957 


OSR  Control  No.  Index 


Item  No 


3178 

i?oe 

.'A82 

706 

3237 

581 

1895 

801 

864 

865 

3225 

1335 

802 

803 

2213 

2220 

969 

1803 

3061 

1280 

2060 

433 

434 
2061 
3195 

389 

1964 
1932 

1965 

223 

224 

225 

226 

227 

228 
7  65 
766 
787 
768 
887 

1571 

1703 

2417 

2052 

2871 

3057 

3029 

7 

2308 

2309 

2310 
890 

2071 
928 

2'?00 

866 

2221 

8.;.2 

823 

2072 
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I 


OSR  Control  No.  Index 


Item  No. 


AFOSR-65-  2958  1418 

2959  131 

2962  2311 

296J  2312 

296S  2315 

2968  934 

296S  2842 

2973  2569 

2975  2073 

2976  91 G 

AFOSR-66-0002  2984 

0004  2800 

0005  2668 

0007  1512 

0008  260 

0009  1 621 

0010  30.35 

001 1  2289 

0012  113 

0013  2592 

0014  484 

0016  295 

0017  296 

0018  1082 

0020  29V 

0021  298 

0022  396 

0023  356 

0025  299 

0026  2087 

0027  2524 

0028  357 

0029  358 

9030  151 

0032  261 

0035  262 

0036  2212 

0037  2816 

0038  1145 

0040  2907 

0041  2525 

0042  331 

0043  332 

0044  312 

0045  2015 

0046  2526 

0048  2505 

0049  2543 

0050  2509 

0052  825 

0053  422 

0954  423 

0055  2506 

0056  1459 

0057  1341 

0058  3232 

0059  1878 

0060  7  63 

0061  2632 

0002  2633 


Item  No, 


AFOSR-66-  0063 

3102 

0064 

375 

0065 

3005 

0067 

2447 

0068 

2449 

0069 

2449 

007  9 

2450 

0071 

2451 

0072 

2452 

0073 

2453 

0075 

2454 

0li7C 

2455 

0077 

2456 

0078 

2457 

0079 

3100 

0080 

2621 

0081 

871 

0082 

362 

0083 

1794 

0084 

478 

0085 

2669 

0087  (See  ilcin  iln  2616' 

0089 

1804 

0090 

1805 

0091 

1806 

0092 

1807 

0093 

1808 

0094 

1809 

0095 

1810 

0090 

1811 

0097 

1812 

0098 

1813 

0099 

1814 

0100 

1815 

0101 

1501 

0102 

1419 

0103 

1420 

0105 

902 

0109 

2106 

0110 

2785 

0111 

1548 

0112 

1176 

0113 

333 

0116 

516 

0117 

229 

0118 

2371 

0119 

2167 

0120 

2347 

0124 

178 

0129 

1584 

0131 

70 

0132 

1638 

0146 

11 

0153 

2164 

0154 

892 

0156 

1632 

0157 

88 

0166 

707 

0167 

3081 

0171 

3124 

0179 

2806 

.•  794 
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OSR  Control  No 


No. 

Item  No 

AFOSR-66-  01  «0 

1116 

AFOSR-6e-  0264 

1323 

0191 

47 

0265 

1981 

0192 

2786 

0266 

1326 

0193 

o07 

0267 

2304 

0194 

1950 

0268 

1711 

0195 

2787 

0270 

1712 

0196 

2510 

0271 

1296 

0197 

2788 

0272 

2912 

0198 

479 

0273 

1713 

0199 

502 

0274 

404 

0200 

1560 

0275 

405 

0201 

2876 

0276 

406 

0203 

23  0  2 

0277 

1714 

0204 

490 

0278 

2076 

0205 

2171 

0279 

2865 

0206 

2172 

0281 

2077 

0207 

2173 

0282 

2078 

0208 

2174 

0284 

2214 

0209 

2175 

0286 

1982 

0210 

152 

0287 

3134 

0211 

787 

0288 

3109 

0212 

1561 

0289 

670 

0213 

2544 

0290 

2485 

0214 

2000 

0294 

849 

0215 

2001 

0296 

2194 

0216 

2002 

0297 

2195 

0219 

1032 

0298 

2196 

0221 

1322 

0299 

1135 

0222 

682 

0300 

754 

0223 

1705 

0301 

2149 

0224 

1706 

0302 

197 

0225 

2694 

0305 

996 

0226 

2695 

0306 

3088 

0227 

1707 

0307 

2022 

0228 

1708 

0308 

850 

0229 

2286 

0309 

851 

0230 

2339 

0310 

628 

0231 

1709 

0311 

1240 

0232 

2283 

0312 

2126 

0233 

2340 

0313 

997 

0234 

2335 

0314 

1910 

0235 

2691 

0315 

1911 

0236 

1710 

0316 

2687 

0237 

2016 

0317 

1343 

0238 

2531 

0318 

2329 

0239 

2017 

0319 

2192 

0240 

2018 

0320 

2193 

0241 

2019 

0321 

1912 

0242 

1626 

0322 

629 

0243 

1627 

0323 

630 

0244 

2861 

0324 

2044 

0245 

1146 

0325 

2689 

0247 

1985 

0327 

2853 

0250 

604 

0328 

1606 

0255 

263 

0329 

1601 

0256 

2303 

0330 

1602 

0258 

2033 

0331 

2008 

0259 

198  6 

0332 

2976 

0261 

153 

0334 

1574 

0203 

2003 

0336 

1332 

Index 
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06R  Control  No.  Index 
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AFOSR-66-  0339 
0340 
0342 
0345 
0346 
0347 
0348 
0349 
0350 
0351 

0352 

0354 

0355 

0356 

0357 

0358 

0359 

0360 

0363 

0364 

0365 

0366 

0367 

0368 

0369 

0371 

0372 

0373 

0376 

0377 

0378 

0379 

0380 

0381 

0382 

0383 

0384 

0385 

0386 

0387 


0388 

0389 

0390 

0391 

0392 

0393 

0394 

0395 

0396 

0397 

0398 

0399 

0401 

0402 

0403 

0404 

0406 

0411 

0414 

0415 


Item  No. 


Item  No. 


2348 

AFOSR-66-  0416 

198 

0417 

2199 

0418 

2496 

0419 

28  69 

0420 

2870 

0422 

1254 

0423 

376 

0425 

12 

0426 

868 

0427 

3064 

0429 

2296 

0430 

2039 

0431 

755 

0432 

13 

0433 

893 

0435 

756 

0437 

2497 

04,58 

2187 

0439 

1009 

0444 

976 

0445 

334 

0446 

363 

0447 

313 

0448 

3217 

0450 

238 

0452 

3218 

0455 

301 

0456 

877 

0457 

788 

0458 

2965 

678 

3234 

2763 

57) 

1275 

513 

230 

231 
435 

59 

1281 

1.39 

2513 

2732 

2733 
138 

1083 

1532 

1533 

2564 

3211 

3076 

140 

1265 

2734 
860 

695 
689 

696 


3098 

2631 

276 

2419 

814 

239 

3179 

129 

160 

161 

1212 

2875 

473 

1147 

931 

932 
2533 
5245 
3246 
3238 

2079 

804 

3089 

335 

364 

869 

517 

1969 

1118 

512 


0460 

046» 

0462 

0463 

0465 

0466 

0467 

0468 

0469 


1266 

1267 

1268 

1269 
253 

1270 
234 

2634 

69’' 


0470 

1271 

0471 

2635 

0472 

1272 

6473 

1273 

0475 

2735 

0476 

1084 

0477 

2756 

0478 

2737 

0479 

2636 

0480 

1274 

0461  (Sw  Item  no.  2732) 

0482 

525 

0484 

2738 

0486 

903 

0488  (Sec  item  no.  1525) 

0491  ~ 

503 

0492 

2045 

0495 

10U3 

0496 

1177 

0498 

1178 

0507 

1179 

•  796  * 
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lifin  N(i 


A  1 0.SH-  t,(i-  (j")Oh 

:  180 

U  J  i  -f 

2941 

U'll  (. 

2942 

U')lM 

294j 

UjI'I 

2444 

O';  21 

1 116 

ll'■)22 

I8i7 

ini.'t 

1818 

0,')2'1 

1819 

u  i2 ' 

1,420 

1421 

U527 

2622 

0128 

452 

05  29 

1822 

0530 

1823 

0531 

2945 

0532 

2946 

0534 

2947 

0535 

2623 

0537 

2624 

0538 

2609 

053U 

2610 

0540 

2611 

0541 

2612 

0542  (See  item  no.  1807) 
0544 

1125 

0545 

182 

0546 

2791 

0547 

1824 

0548 

1825 

0549 

I82b 

0550 

1827 

0551 

1828 

0553 

1829 

0554 

1830 

055i'. 

2593 

0557 

1562 

0558 

2789 

0559 

154 

05fiU 

162 

0561 

1549 

0,502 

1550 

0567 

3025 

0568 

2046 

0559 

2854 

0570 

1585 

0571 

2380 

0572 

2357 

0576 

709 

0577 

2889 

0584 

2271 

0585 

1230 

0586 

1241 

0587 

998 

0588 

2272 

0590 

540 

0592 

133 

0597 

98! 

0602 

2486 

0604 

2243 

OSR  Control  No,  Index 


Item  No. 

AFOSR-66-0605 

1242 

0607 

2878 

0612 

2948 

0613 

2855 

0615 

2982 

0617 

365 

0622 

2372 

0626 

2047 

0629 

1485 

0631 

61 

0634 

1099 

0640 

2841 

0641 

50 

0655 

1304 

0656 

1324 

0657 

351 

0658 

2545 

0659 

28  7  7 

0662 

475 

0663 

1551 

0665 

504 

0866 

2905 

0058 

499 

0669 

2906 

0670 

1263 

0671 

1264 

0672 

1073 

0673 

2122 

0686 

2647 

0693 

2102 

0694 

2103 

0698 

2648 

0701 

.2037 

0714 

2914 

0719 

1226 

0722 

349 

OV23 

1988 

0725 

2973 

0731 

1482 

0736 

1473 

0738 

1375 

0741 

935 

0742 

589 

0744 

595 

0745 

590 

0746 

596 

0747 

936 

0748 

598 

0749 

599 

0750 

591 

0751 

1279 

0752 

592 

0753 

593 

0754 

992 

0755 

600 

0764 

1308 

0768 

366 

nr? 

371 

0780 

988 

0781 

1879 

797  - 
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OSR  Control  No.  Index 


Uoni  No. 


AFOSR-66-0783 

989 

0786 

1483 

0787 

1881 

0789 

2253 

0790 

1371 

0792 

690 

0794 

1085 

0795  (See  item  no.  1533) 
0796 

2511 

0799 

1534 

0801 

1535 

0802 

141 

0804 

584 

0805 

585 

0808 

626 

0809 

527 

0811 

2739 

0812 

528 

0813 

2433 

0816 

2830 

0817 

1536 

0820 

691 

0825 

2434 

0827 

2435 

0828 

698 

0829 

692 

0830 

093 

0831 

281 

0834 

2558 

0835 

3069 

0838 

2487 

0839 

703 

0841 

2254 

0842 

2235 

0843 

1119 

0844 

666 

0845 

667 

0846 

2585 

0847 

2586 

0846 

945 

0849 

2248 

0850 

439 

0851 

440 

0854 

454 

0855 

2413 

08  o6 

2391 

0867 

1479 

0868 

2587 

0875 

3047 

0876 

3048 

0877 

3049 

0883 

199 

0898 

1455 

0900 

2462 

0907 

2250 

0917 

2613 

0930 

134 

0931 

2418 

0942 

1255 

0951 

757 

Item  No 


AFOeR-66-0952  llt>8 

0“=0  597 

0962  1379 

0968  500 

0969  (See  item  no.  3045) 

0973  904 

0975  905 

0978  1831 

0987  669 

0988  2565 

0990  2566 

0994  2291 

0995  2567 

0998  1372 

1000  1373 

1007  104 

1009  668 

1010  594 

1012  2236 

1013  2237 

1014  2238 

1016  541 

1019  147 

1040  2268 

1041  2269 

1052  2951 

1053  2952 

1054  2953 

1055  2954 

1057  2955 

1058  (See  item  no  2i91) 

1059  ■■■  2392 

1060  2602 

1061  2949 

1065  336 

1066  337 

1067  2625 

1069  295f 

1071  2957 

1072  1832 

1073  2958 

1074  2792 

1075  2793 

1080  (S^  Item  no.  365) 

1081  956 

1083  1833 

1088  2856 

1089  1633 

1094  2466 

1096  2018 

1098  2410 

1100  2467 

1106  946 

1107  942 

1108  2256 

niO  1476 

1112  986 

1113  1480 

1114  2588 

1120  455 


■  798 


f 
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Hem  No. 


AF06R-66-  1121 

2316 

1122 

2313 

1123 

987 

1124 

171 

1125 

1365 

1126 

1374 

1128 

132 

1129 

1465 

1130 

441 

1131 

2670 

1132 

2671 

1133 

2672 

1134 

1466 

1135 

1474 

1137 

705 

1140 

3110 

1141 

984 

1142 

943 

1143 

2249 

1145 

1095 

149 

921 

1150 

855 

1151 

2206 

1152  (Se£‘ ilpm  no.  .1067) 
1154 

174 

1157 

1348 

1159 

700 

1160 

701 

1161 

1030 

1162 

1031 

116*' 

2428 

1165 

702 

1160 

856 

1169 

920 

1170 

58 

1181 

3117 

1191 

57 

1192 

1025 

1193 

'999 

1195 

492 

1200 

2117 

1201 

2118 

1204 

2305 

1206 

264 

1209 

49 

1211 

1097 

1214 

1997 

121a 

1998 

1219 

2846 

1222 

267 

1226 

2053 

1 229  (Gen  itnni  lu  1516! 

1 230  ' ' 

1518 

1231 

2150 

1251 

1  8  96 

1252 

213 

1 235 

214 

1256 

215 

1257 

30.36 

1259 

3037 

OSR  Control  No.  Index 


Item  No. 

AFOSR-6e-  1261 

1897 

1269 

2863 

1271 

240 

1273 

2521 

1276 

216 

1277 

(See  Item  no.  217) 

1281 

773 

1285 

2811 

1287 

(See  item  no.  1514) 

1289 

424 

1290 

(See  iltm  no.  1517) 

1292 

(See  Item  no.  1515) 

1294 

1543 

1295 

425 

1297 

426 

1298 

746 

1303 

622 

1307 

1204 

1308 

1205 

1313 

142 

1314 

1452 

1315 

1086 

1317 

427 

1318 

(1^  item  nos  1715. 

310’.) 

1319 

(See  Item  no.  328) 

1322 

1716 

1333 

2831 

1334 

3242 

.3^0 

1225 

1341 

1245 

1342 

1227 

1343  (See  item  no  1540) 
1351 

872 

1375 

2557 

1379 

367 

1381 

10C8 

1394 

2306 

1397 

265 

1403 

2637 

1408 

631 

1412 

2933 

1413 

2924 

1417 

456 

1443 

805 

1446 

2215 

1450 

632 

1451 

633 

1452 

730 

1455 

806 

1458 

634 

1459 

3034 

M68 

2960 

1470 

2961 

1475 

3116 

1476 

1380 

1478 

536 

1486 

83! 

1487 

407 

1491 

529 

1499 

2062 

/ 


■  799  ^ 


i 


L 


g 
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06R  Control  No.  Index 


Item  No. 

Item  Nr 

AFOSR-66-  1506 

635 

AFOSR-66-  1664 

3i50 

1507 

1945 

lb@ 

681 

ISOA 

3173 

1666 

2551 

1509 

2446 

1669 

1596 

1512 

1069 

1670 

1597 

1513 

1070 

1672 

3026 

1514 

1071 

1678 

809 

1517 

1072 

1682 

3051 

1520 

408 

1683 

3052 

1523 

675 

1684 

2843 

1526 

807 

1686 

28  4  4 

1527 

808 

1687 

2112 

1535 

1196 

1693 

3053 

1538 

1622 

1702 

£10 

1541 

1396 

1706 

811 

1542 

841 

1707 

812 

1544 

1421 

1710 

834 

1545 

1422 

1717 

2998 

1546 

302 

1721 

2999 

1547 

789 

1723 

3000 

1550 

409 

1725 

3001 

1551 

410 

1726 

3002 

1552 

411 

1738 

1100 

1554 

412 

1740 

2987 

1556 

3158 

1745 

73 

1559 

2864 

1776 

(See  Item  no. 

15131 

1563 

268 

1777 

1977 

1568 

78 

1779 

(See  item  no. 

3150) 

1572 

867 

1780  (See  item  no.  3149) 

1573 

2251 

1782 

fSee  item  no. 

3148) 

1574 

3249 

1788 

(See  item  no.  756) 

1579 

2538 

1789 

2412 

1581 

2539 

1791 

1498 

1582 

241 

1800 

1460 

1583 

460 

1831 

1834 

1587 

118 

1839 

711 

1588 

303 

1841 

1400 

1591 

462 

1855 

2573 

1592 

242 

1861 

2574 

1593 

243 

1881 

3111 

1599 

282 

1882 

2570 

1601 

1197 

1884 

1442 

1602 

3159 

1885 

1443 

1603 

3148 

1887 

1444 

1605 

3095 

1891 

457 

1008 

3096 

1903 

1423 

1610 

89 

1946 

1573 

1611 

1494 

1989 

1948 

1612  (See  item  no.  28  65) 

1990 

1949 

162S 

1109 

2003 

2317 

1627 

1496 

2006 

1445 

1628 

680 

2007 

1446 

1632 

1926 

2009 

1447 

1633 

3221 

2024 

547 

1636 

1224 

2026 

3198 

1646 

1717 

2030 

i475 

1649 

(See  item  no.  1210) 

2062 

1017 

1651 

3160 

2063 

1502 

1656 

(See  item  no  3221) 

2064 

2318 

1662 

3149 

2065 

2319 

AIR  FORCE  SaENTinC  RESEARCH 


AFOSR-66-  2066 
2067 
2080 
2093 
2096 
2105 
2108 
2112 

2113 

2114 

2130 

2138 

2150 

2151 
2154 
2169 

2186  (See  item  no.  409,  Vol 
2194 
2196 
2200 

2207 

2218 

2219 

2233 

2242 

2286 

2296 

2300 

2301 

2302 

2303 

2304 

2305 
2309 

2311 

2312 
2317 
2319 
23  23 
23  25 

2338 

2360 

2365 

2366 
2370 
2373 
2401 
2407 
2440 
2451 


Item  No. 

2320 

2321 
2049 
1349 
1563 

458 

2135 

2136 

2137 

2138 


AFOSR-€6-  2627 
2631 
2639 
2648 
2658 
2671 
2683 
2702 
2716 
2734 


2868 

550 
2284 

474 

551 
2050 

\ 

1074 

552 
3134 


2741 

2742 
2775 
2777 
2779 
2797 
2801 
2813 
2822 
2849 


2468 

2471 

2550 

2590 

2593 

2596 

2598 

2610 

2617 

2613 


1382 

1381 

1503 

2307 

3113 

2349 

2004 

476 

3118 

605 


0545 

0546 

0559 

0560 

0595 

0597 

0605 

0637 

0681 

0683 


OSR  Control  No.  Index 
Item  No. 


1885 
1290 
2278 
3196 

560 

813 

2698 

3003 

1103 

2350 

2351 

1886 
1887 

736 

2920 

2921 
2481 

3135 
3090 

3136 

1098 


2270 

885 

737 

428 

542 

543 

544 
1211 

338 

339 

2866 

1544 
2627 

566 

567 

568 

569 

1545 
2603 

340 

1486 

1487 
1282 
1283 

2040 

2041 
2697 
2915 

2158 

2159 


■>  301 


AIR  KORCE  SnENlinC  RESEARCH 


03R  Control  No  Iiidov 

Itc  m  No. 


AFOSR-67- 0702  1020 

0705  035 

C724  3189 

0725  3190 

0720  3191 

0727  3192 

0741  3193 

0754  2088 

0762  2959 

0813  2950 

0830  1934 

0840  1935 

0955  580 

0956  1,)87 

0957  1586 

0959  1589 

09SO  1590 

09Gr  1591 

0902  1592 

.079  135b 

1201  2899 

1210  836 

1.322  321  <' 

1307  2547 

1312  254« 

1360  1J74 

1381  1087 

1423  1613 

1427  1614 

1428  1615 

1429  11.10 

1433  1617 

1434  1018 

1409  2749 

1505  2042 

1524  3247 

1537  1537 

1697  203  ■> 

'Til  vS".' \U  rn  no,  1492) 

1795  '  2257 


I'.Ml’  No 


AF0SR-fa7- 1799  1951 

1806  19=2 

IB"'”  .9)3 

1811  1954 

1812  1955 

1813  1956 

1815  1957 

1818  758 

1822  1952 

1624  1959 

1829  1960 

1830  1961 

1831  1962 

1844  2292 

1853  2293 

1940  1609 

1954  2038 

1969  575 

2090  28.);: 

2447  1378 

2516  545 

2613  1538 

2644  1941 

2720  283.5 

2 .  u2  20r..4 

2384  2065 

2782  2405 


AH)«R-*j8-  <'06! 

2,1"0 

0125 

2020 

2384 

2(165 
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1589 

Alcohols  -  Condensation  reactions 
3024 
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AU'i.hol';  -  Dielectric  properties 
2080,  2081 

Alcohols  -  Microwave  spectroscopy 
1642 

Alcohols  -■  Pyrolysis 
3025 

Aldehydes  -  Synthesis 
2327 

Algae  -  Bile  pigments 
944 

Algae  -  Biosynthesis 
946-949,  2484 

Algae  -  Photochemical  aclr-ity 
2485 

Algebra 

see  also  specific  upes  of  algebra,. 

e.g] ftilferentiai  eciualion.s  --  Matrix  algebia 

Algebra  -  Functions 
2303 

Algebra  -  Honioivorplusm 
3198 

Algebra  -  Identities 
503 

Algebra  -  N-body  problem 
404 

Algebraic  geometry  -•  Crystallography 
282 

Algebraic  geometry  -  Theot  y 
2299 

Algebraic  topology  -  Decomposition 
2657 

Algebraic  topology  -  Fiber  bundles 
1995 

Algebraic  topology  -  Manifolds 
1619,  2179 

Algebraic  topology  •  Matrix  algebra 
1385 

Algebraic  topology  -  Operators  (Mathematics) 

602,  605,  2298 

Algebraic  topology  -  Polynomials 
1262 

Algebraic  topology  -  Theory 

261,  262  ,  482,  1946,  2299,,  2656 

Algebraic  topology  -  Transformations 
260 

Algebras  -  Comniuiiication  networks 
2175 

Algebras  -  Fuiic  tional  analysis 
604 

Algebras  -  Sequential  Icjgic 
508 

AIi,elHMs  -  Set  theory 
601 

Algorithms  -  Applications 
1038 

Algorithms  -  Asymptotic  csxpansions 
2873 

Algorithms  -  Computer  programming 
1943 

Algorithms  -  Learning  iiiachiiies 
112 

Algorithms  -  Pattern  recognition 
1048 

Algorithms  -  SUbility 
2874,  2875 

Algorithms  -■  Stochastic  processc'. 

599 


Aliphatic  compounds 

see  also  specific  c  onipounds,  e  g. ,;  Metluinc 

Aliphatic  compounds  -  Absorption  spectra 
2029 

Aliphatic  compounds  -  Chemical  reac  lions 
2269 

A'lphalic  cuiiipounds  -  Dipole  iiionieiits 
268  6 

Aliphatic  compounds  -  Gas  chroma  I  ographv 
1356,  1357 

Aliphatic  compounds  -  Halogenalton 
2268 

Alloili  halide  crystals 

see  also  specific  alkali  halide  crystals,  c  g 
Sodieni  chloride  crystals 

Alkali  halide  crystals  --  Color  centers 
1191,  1204,  1205 

Alk,ili  halide  crysuils  -  Dielectric  propcrlics 
2946 

Alkali  lialide  crysbils  -  Thermal  expansion 
776 

Alkali  halide  crystals  -  Transport  properties 
2488 

Alk-ili  halides  Antiferromagnelisni 
927 

Alkali  halides  -.  Color  centers 
1206 

Alloili  halides  -  Cry.sUl  lattire  detert.s 
1977,  2538 

Alkali  halides  -•  Dielec  tric  relaxation 
1978 

Alkali  halides  -  Diffusion 
2190 

Alkali  halides  -  Nuclear  magnetic  resonance 
625 

Alk,ili  halides  -  Viscosity 
2476 

Alkali  ions  -.  Ext  itation 
3131,  3176 

Alk.ili  metal  compounds  -  Chemical  reartion.s 
1908 

Alkali  meuil  compounds  -  i.leciron  spin  resonance 
1393,  3071 

Alk.ili  metal  compomnls  -  Microwave  spectroscopy 
874 

Alkali  ii.ctdl  (  onipounds  -  7  hci  modyiianiics 
846 

Alkali  metal  halide  crystals 

.s£t'  Alkali  halide  c  rystals 

Alkali  metal  halides 

s^e  Alkali  halides 

Alkali  metals  -  Klaslicily 
1318 

Alk,ili  mc'Lils  -  Electrical  conductance 
1743 

Alloili  metals  -  Eluorescencp 
3177,  3178 

Alkah  nietUs  -  Nuclear  spin 
1154 

Alkali  metals  -  Optical  pumping 
1168 

Alkali  iiichils  -  Superc  onductivUv 
424 

Alkaloids  -■  Tissues  (Biology) 

1363 

Alk-incs 

sc'c  specific  Iviics  ol  ilkanes,  e  g. ,  Mclh.uii 
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see  also  specific  types  of  alkenes,  e.  g. ,  Butenes 

Alkencs  -  Chemical  reactions 
2192 

Alkencs  -  Pyrolysis 
3025 

Alkencs  -  Stereochemistry 
2266 

Alkynes 

see  also  specific  types  of  alkynes,  e.  g. ,  Acetylenes 

Alkynes  -  Microwave  spettrosctjpy 
115 

Alloys 

see  also  specific  alloys,  e.  g. ,  Aluminum  alloys 

Alloys  -  Band  spectrum 
400 

Alloys  -  Corrosion 
3183 

Alloys  -  Fracture 
2180 

Alloys  -  Galvanomagnetic  effects 
3016 

Alloys  -  Grain  structure 
3148 

Alloys  -  Low  temperature  research 
3155 

Alloys  -  Magnetic  properties 
1047 

Alloys  -  Microwaves 
2949,  2950 

Alloys  -  Optical  proper  les 
558,  1257 

Alloys  -■  Solidification 
3147 

Alloys  -  Stress 
1378 

Allyloxyethyl  radicals  -  Cyclization 
994 

Alpha  particles  -  Elastic  scattering 
910,  911 

Alpha  particles  -  Nuclear  energy  levels 
583,  3077 

Aluminum  -  Attenuation  coefficients 
1656 

Aluminum  -  Cyclotron  resonance 
283,  565 

Aluminum  -  Heat  treatment 
2415 

Aluminum  -  Surface  impedance 
285 

Aluminum  -  Tensile  properties 
1511,  3033 

Aluminum  -■  Thermodynamic  properties 
827,.  1545,  2045 

Aluminum  alloys  -  Fermi  surfaces 
567 

Aluminum  alloys  -  Mossbauer  effect 
1108 

Aluminum  alloys  -  Tensile  properties 
1378,  1512,  2180 

Aluminum  compounds  -  Solid  solutions 
2279 

Aluminum  compounds  -  Magnetic  properties 
1727 

Aluniinuni  compounds  -  Therniodvnaniic  properties 
2045,  2047 
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Aluminum  crystals  -  Plastic  deformation 
1331,  1332 

Aluminum  fluorides  -  Thermodynamic  properties 
2046 

Aluminum  halides  -  Microwave  spectra 
2048 

Aluminum  oxides  -  Zeeman  effect 
1694 

Amides  -  Dielectric  properties 
2080 

Amides  -  Infrared  analysis 
252 

Amine  oxidase  -  Chemica'  analysis 
2249 

Amine  oxidase  -  Deficiency  diseases 
2246 

Amines  -  Autonomic  nervous  system 
1359,  1360,  1372,  1475 

Amines  -  Biochemistry 
1019,  1473,  2244 

Amines  -■  Brain 
1365 

Amines  -  Excretion 
1363 

Amines  -  Heart 

1361,  1369,  1371 

Amines  -  Histology 
1471 

Amines  -  Metal  extractors 
2160 

Amines  -  Norepinephrine 
1366,  1368 

Amines  -  Sleep 
1481 

Amines  -  Tissues  (Biology) 

1362 

Amino  acids  -  Biological  properties 
3109 

Amino  acids  -  Genetics 
1319 

Amino  acids  -  Isotopic  labeling 
1278 

Amino  acids  -  Mass  spectra 
2690 

Amino  acids  -  Optical  properties 
2676 

Aminoarobenzene  -  Electrical  properties 
1495,  1496 

Ammonia  -  Dipole  moments 
878 

Ammonia  -  Electron  scattering 
1240 

Ammonia  -  Electron- impact  spectrum 
1889 

Ammonia  -  Hyperfine  structure 
1781 

Ammonia  -  Isotope  exchange  reactions 
838 

Ammonia  solutions  -  Electron  spin  resonance 
1393 

Ammonium  chloride  -  Ultrasonic  attenuation 
1771 

Aiiimonium  compounds  -  Harmonic  analysis 
2777 

Amnioiiiuni  perchlorates  -  Detonation 
2649 
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Ammonium  perchlorates  -  Propellants 
18,  2464 

Ammonium  picrates  -  Electrical  conductance 
3233 

Amphetamines  -  Electroencephalography 
2297 

Amphibians  -  Smell 
1847 

Amphibans  -  Vocal  response 
1755 

Amplifiers 

see  specific  types  of  amplifiers,  e  g. ,  Bandpass 
amplifiers 

Amplifiers  -  Lasers 
1126 

Amplifiei  -  Polarographic  analysis 
21s7 

Amplitude  modulation  -  Noise 
1786 

Amplitude  modulation  -  Theory 
1035 

Analog  computers  -  Circuits 
68 

Analog  computers  -  Operators  (Personnel) 

1349 

Analog  computers  -  Transistor  amplifiers 
788 

Analog  processing  -  In'ormation  retrieval 
2096 

Analog-digital  computers  -  Analysis 
64-67,  69-71 

Analytic  functions  -  Combinatorial  ara'.ysis 
498 

Anesthetics  -  Effectiveness 
447 

Anesthetics  -  Neurology 
455 

Anhydrides  -  Decomposition 
819,  820 

Anhydrides  -  Electrical  properties 
1376 

Anhydrides  -  Oxidation- reduction  reactions 
2329 

Anilme  mixtures  -  Thermodyramics 
725,  726 

Animals  -  Navigation 
2805 

Anions  -  Molecular  bonding 
3186 

Anisotrcpy  -  Magnetic  properties 
1689,  2560 

Anisotropy  -  Theoretical  analysis 
1902 

Anisotropy  -  Thermal  properties 
2382,  2556 

Annihilation  reactions  -  Measurement 
2076- 2C79 

Annihilation  reactions  -  Nuclear  cross  sections 
2739 

Anodes  -  Cold  cathode  tubes 
311 

Anodes  (Porous)  -  Transpiration  cooling 
750 

Antenna  arrays  -  Construction 
957 

Antenna  arrays  -  Standing  wave  ratios 
363 


Antenna  ar.-ays  -  Statistical  functions 
2603 

Anteniu  radiation  patterns  -  Electromagnetisni 
2400 

Antenna  radiation  patterns  -  Mathematical  analysis 
318,  335 

Antenna  radiation  patterns  -  Plasma  medium 
181 

Antennas 

see  also  specific  types  of  antennas,  e.  g. ,.  Loop 
antennas 

Antennas  -  Millimeter  waves 
2951 

Antennas  and  Propagation  -  Symposium 
!?76 

Antibiotics  -  Toxicity 
2566 

Antiferromagnetic  materials  -  Proton  resonance 
1929 

Antiferromagnetism  -  Infrared  absorption 
1723 

Antiferromagnetism  -  Mbssbauer  effect 
1683 

Antiferromagnetism  -  Resonance 
1681 

Antiferromagnetism  -  Spin  wave  theory 
2339 

Antiferromagnetism  -  Statistical  analysis 
927 

Antiferromagnetism  -  Temperature  dependence 
1791 

Antiferromagnets  -  Differential  equations 
2339 

Antigen-antibody  reactions  -  Interference 
3111 

Anthracene  crystals  -  Excitation 
653,  660 

Anthracene  crystals  -  Ionization  potentials 
627 

Anthracene  crystals  -  Transport  properties 
646 

Antimony  -  I  operties 
1195  1931,  3054 

Antimony  a  jys  -  Impurities 
302 

Antimony  loys  -•  Microwaves 
2'  0 

Antimon  alloys  -  Properties 
1  'i-lOB,  3016 

Aorta  -  lOflexes 
2581 

Applied  Mechanics  Reviews  -  Periodical 
51 

Approximation  (Mathematics)  -  Bibliographies 
2826 

Approximation  (Mathematics)  -  Errors 
207,  2838 

Approximation  (Mathematics  )  -  Field  theory 
274 

Approximation  (Mathematics  )  -  Functions 
481 

Approximation  (Mathematics)  -  Heat  transfer 
1981 

Approximation  (Mathematics)  -  Inelastic  scattering 
1408 

Approximation  (Mathematics)  -  Optimization 
1934 
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Approxinialion  (Mathemalics)  -  Polynon)Ul£ 

1916 

Approximation  (Mathematics)  -  Quantum  mechanics 
273 

Approximation  (Mathemalics)  -  Real  numbers 
2301 

Approximation  (Mathematics)  -  Set  theory 
1593 

Approximation  (Mathematics)  -  Theorems 
2907 

Approximation  (Mathematics)  -  Transmission 
2396 

Arachnids  -  Electroretinography 
2306,  2319 

Arc-jet  engines  -  Performance 
1003 

Argon  -  Excitation 

630,  6«,  647,  2222,  2539 

Argon  -  Heat  transfer 
1633,  1636 

Argon  -  Phase  shifts 
1244 

Argon  -  Physical  properties 
196,  3063 

Argon  -  Plasma  physics 
2165 

Argon  -  Scattering 
782-784 

Argon  -  Solar  radiation 
1100 

Argon  -  Spectroscopic  analysis 
831,  2931 

Argon  (Liquid )  -  Electron  mobility 

645 

Argon-potassium  plasmas  -  Electrical  conductivity 
211 

And  zones  -  Social  science  research 
179 

Aromatic  compounds 

see  also  specific  aromatic  compounds,  e.  g. , 
Benzenes 

Aromatic  compounds  -  Chemical  reactions 
465,  559,  2229,  2914,  3228 

Aromatic  compounds  -  Free  radicals 
998 

Aromatic  compounds  -  Mass  spectroscopy 
3229 

Aromatic  compounds  -  Synthesis 
1344 

Aromatic  molecular  crystals  -  Electron  transitions 
635 

Aromatic  molecules  -  Excitation 
640,  653,  660 

Aromatic  molecules  -  High  pressure  research 
654 

Aromatic  molecules  -  Photoconductivity 
633 

Aromatic  molecules  -  Transport  properties 

646 

Aromatic  radicals  -  Magnetic  resonance 
739,  741 

Arrays  -  Theory 
1058,  1059 

Anythmias  (Cardiac)  -  Autonomous  nervous  system 
1476 

AiseriK'  -  Magnetic  properties 
1104 


Arsenic  -  Oxidation 
3054 

Arsenic  alloys  -  Crystal  growth 
1224 

Arsenic  alloys  -  Diodes 
1674 

Arsenic  alloys  -  Electron  beams 
1223 

Arsenic  alloys  -  Microwaves 
2949 

Arsenic  alloys  -  OpMcal  properties 
1143,  2601,  2616 

Arsenic  compounds  -  Electron  spm  resonance 
879 

Arthiopod  (^ider)  -  Photosensitivity 
'l883,  2308,  2319 

Artificial  intelligence  -  Functional  analysis 
781 

Artificial  intelligence  -  Models 
1214 

Artificial  intelligence  -  Pattern  recognition 
1227 

Artificial  satellites  -  Aeroelasticity 
2973 

Artificial  satellites  -  Motion 
2975 

Ascorbic  acid  -  Oxidation 
913 

Assembly  languages  -  Programming 
3143,  3145 

Astronautics  -.  Transfer  trajectories 
3010,  3011 

Astronomy  -  Interferometers 
2817 

Astrophysics  -  Beta  decay 
2513 

Astrophysics  •  Cosmic  gamma  rays 
2524 

Astrophysics  -  Field  theory 
2455 

Astrophysics  -  Helium  flashes 
2420 

Astrophysics  -  Interstellar  matter 
241 

Astrophysics  -  Molecular  dissociation 
243 

Astrophy  sics  -  Numerical  analysis 
2419 

Astrophysics  -  Stars 

213-218,  237-240,  735,  815 

Astrophysics  -  Sun 
1798 

Astrophysics  -  Symposium 
2937 

Astrophysics  -  Thermonuclear  reactions 
2512 

Asymptotic  senes  -  Functional  analysis 
2409,  2825,  2873 

Asymptotic  senes  -  Partial  differential  equations 
2642 

Asynchronous  computers  -  Scientific  research 
1174 

Atmospheres  -  Earth  noise 
434 

Atmospheric  entry  -  Aerodynamic  heating 
3056,  3057 
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Atmospheric  motion  -  Fluid  iiiechaiiics 
1624 

Atmospheric  sounding  -  Electron  density 
287 

Atmospheric'  sounding  -  Lasers 
1790 

Atmospheric  soundmg  -  Polar  regions 
286,  290.  291,  293 

Atmospheric  sounding  -  Whistler  analysis 
2771 

Atmospheric  temperature  -  Thermodynamics 
1501 

Atmospherics  -  Cosmic  ray  bursts 
860 

Atomic  charge  -  Statistical  analysis 
782 

Atomic  clocks  -  Stability 
734 

Atomic  collisions  -  Helium 
2219,  2226 

Atomic  energy  levels  -  Determination 
938 

Atomic  energy  levels  -  Electric  field  ctfects 
714,  722 

Atomic  energy  levels  -  Excitation  transfer 
3175-3178 

Atomic  energy  levels  -  Fine  structure 
3103 

Atomic  energy  levels  -  Magnetic  fields 
1694 

Atomic  energy  levels  -  Mathematical  a"  ilysis 
1667,  1682.  2083,  2233 

Atomic  energy  levels  -  Oscillations 
1712 

Atomic  energy  levels  -  Paramagnetic  resonance 
1700 

Atomic  energy  levels  -  Relaxation  time 
538 

Atomic  energy  levels  ■-  Superconductors 
420 

Atomic  lifetimes  -  Measurement  methods 
2217 

Atomic  orbitals  -  CheniKal  bonding 
2271 

Atomic  orbitals  -  Mathematical  analysis 
1233,  1237,  2262 

Atomic  orbitals  ••  Self-consistent  fudd 
640 

Atomic  orbitals  -  Semiconductors 
1377 

Atomic  orbitals  -  Structuial  changes 
657 

,\tiin"'  propeities-  Polari/ation 

3005 

Atomic  speitioscopv  -  l.igtit  souric's 
?29 

Atuiiuc  spectioscijiy  -  Miciovvave  equip’  lent 
71! 

Atoiiili  spec  ti  osi  (ij)>  -  1  heorv 
70t 

Atomic  stiuctuie  -  Pii’ssuie  eltects 
1702 

Atomic  sliucture  -  X-iav  dilLact.on  analysis 
3166 

,vi  im s  -  K  leld  llusif  V 
1394 


Atoms  -  Radiation  emission 
221 

Atoms  -  Scattering 
1241,  1242 

Atoms  -  Transport  properties 
968 

Atropine  -  Electroencephalography 

2297 

Atropine  -  Metabolism 
2332  ,333 

Atropine  -  \  iicity 
2331 

Attenuation  -  Temperature  dependence 
2955 

Attenuation  -  Ultrasonic  waves 
1104 

Attitudes  -  Attraction 
2938 

Attitudes  -  Changes 
1029 

Att.tudes  -  Psyoliometrics 
702 

Attitudes  -  Sociometrics 
700,  701 

Attraction  (Psychology)  -  Reinforcement 
2938,  2939 

AuC-tory  nerve  -  Electrophysuilogy 
1832 

Auditory  nerco  -.  Responses 
1780 

Auditory  nerve  -  Stimulation 
930,  1776.  1780,  1802 

Auditory  nerve  -  Stochastic  behavior 
1774 

Auditory  nerve  (Cat)  -  Stimulation 
117 

Auditory  perception  -  Nervous  system 
929,  1797 

Auditory  percepuoi'  -•  Pathology 
934 

Auditory  perception  -  Periormanc'c 
1957 

Auditory  percept um  -  Thresholds 
326 

Auditory  percepium  (lUt)  -  Cortical  lesions 
665 

Auditoiy  signals  -  Psychometrics 
1245.  1246 

Auroial  rones  -  Ionospheric  disturbances 
289-291 

Auroras  -,  Atmospheric  sounding 
293 

Auroras  -  Electron  density 
286- 288 

•Autocorrelation  functions  -  Delermin.ition 
1232 

Automata  theory  -.  Ali'.ebras 
510 

Automata  tneory  -  Coding 
358 

Autom.ua  theory  -  Combinatorial  analysis 
306.  355.,  360 

Automata  tbemv  -  Computei  stougi.  Ueviies 
357 

Automaia  llieoiv  -  El, iw 'allies 
2261 
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Automata  theory  -  Signal  destgn 
370 

Automata  theory  -  Transformations 
310 

Automatic  control  -  Differential  equations 
2492,  2493 

Automatic  control  -  Optimization 
2477 

Automatic  control  equipment  -  Experiments 
1163 

Autonomic  agents  -  Blood  pressure 
2960,  2961 

Autonomic  nervous  system  -  Electrophysiologv 
2581 

Autonomic  nervous  system  -  Eve 
1474 

Autonomic  nervous  system  -•  Hypothermia 
1476 

Autonomic  nervous  system  -  Reproductive  system 
1367,  1370 

Autonomic  nervous  system  (Cat)  -  Blood  circulation 
3034 

Autonomic  nervous  system  (Rabbit)  -  Experiments 
1013 

Autoradiography  -  Pituitary  gland 
1379 

Axially  symmetric  flow  -  Cylindrical  bodies 
384,  1638 

Axially  symmetric  flow  Mathematical  analysis 
305 

Azides  -  Groqi  IV  elements 
3185 

Azo  compounds  -  Photochemistry 
134 


Bat  kward- wave  oscillators  -  Resonance 
789 

Bacteria 

see  also  Microorganisms 
Bacteria  -  Biological  warfare 
965 

Bacteria  -  Carboxylase  activity 
1387,  1391 
Bacteria  -  Detection 
964 

Bacteria  -  GrowJi 
1389,  1392 

Bacteria  -  Metabolism 
1386,  1388 

Banach  space  -  Complex  variables 
2627 

Baiach  space  -  Nonlinear  equations 
263 

Banach  space  -  Partial  differential  eqiations 
479 

Band  spectra  -  Analvsis 
990 

Band  spectra  -  Color  centers 
1205 

Band  spectra  -  Crystal  lalliie  defects 

1977..  2538 

Band  spectra  -  Eleciron  transitions 
1888 

Band  spectra  -  Intensitv 

210.,  1204 


Band  spectra  -  Mathematical  analysis 
3129,  3130 

Bandpass  amplifiers  -  Integrated  circuits 
336 

Bandpass  filters  -  Responses 
1152 

Barbiturates  -  Physiological  effects 
1093 

Barium  compounds  .superconductivity 
424 

Barium  oxide  -  Electron  paramagnetic  resonance 
1292 

Barium  titanates  -  Physical  properties 
1645,  1821 

Barium  titanates  -  Raman  spectra 
1818 

Baryons  -  Annihilation  reactions 
1423 

Baryons  -  Dynamics 
2454 

Baryons  -  Mass- energy  relations 
121-124,  126 

Baryons  -  Mathematical  models 
2448,  2453 

Baryons  -  Nuclear  models 
1402.  1405 

Baryons  -  Resonance 
2457 

Baryons  -  Scattering 

1272,  1273,  1650,  1651 

Beams  (Structural)  -  Deformation 
37 

Beams  (Structural)  -  Loading 
2167 

Beams  (Structural)  -  Mathematical  analysis 
959 

Beams  (Structural)  -  Production  techniques 
1142 

Beams  (Structural)  -  Vibration 
922 

Behavior  -  Attention 
57,,  58 

Behavior  -  Electr  /enfeph.ilography 
451 

Behavior  -  Personality 
2568 

Belavior  -  Psychometrics 
2834,  2835 

Behavior  -  Social  interaction 
1209 

Behanor  (Beaver)  -  Habitation 
2809 

Behavior  (Birds)  -  Brain  stimulation 

2253 

Behavior  (Birds)  -  Control  theory 
2256 

Behavior  (Birds)  -  Hunger  effect 

2254 

Behavior  (Cat)  -  Conditioned  reflex 
1279 

Beliavior  (Cat)  -  Ph.ii  inucodynamics 
1018 

Beluivior  (Cat)  -  Sleep 
2583,  2586 

Beh-ivior  (Crustacea)  -  Orientation 
397 
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Behavior  (Dog)  -  Sensory  deprivation 
1777 

Behavior  (Dolphin)  -  Learning 
780 

Behavior  (Fish)  -  Condiiiuneu  reilex 
703 

Behavior  (Physiology)  -  Experiments 
1007 

Behavior  (Pigeon)  -  Fear  responses 
2810 

Behavior  (Pigeon)  -  Neurology 
2806-2808 

Behavior  (Pigeon)  -  Sleep 
2313 

Behavior  (Psychology)  -  Biracial  study 
2204,  2205 

Behavior  (Psychology)  -  Decision  making 
844,  855,  1113 

Beiiavior  (Psychology)  -  Motivation 
1207,  1208 

Beliavior  (Psychology)  -  Self  control 
172 

Behavior  (Psychology)  -  Tracking 
1346 

Behavior  (Sociology)  -  Attiiudes 
700-702 

Behavior  (Sociology)  -  Group  stability 
856 

Behavior  (Sociology)  -  Hypnosis 
1872 

Behavior  (Sociology)  -  Sex  differences 
1031 

Benzene  crystals  -  Electronic  transitions 

629 

Benzenes  -  Complex  compounds 
2028,  3190 

Benzenes  -  Dimerization 
3232 

Benzenes  -  Electron- impact  spectrum 
1889 

Benzenes  -  Fluorescence 
2515 

Benzenes  -  Proton  exchange  reactions 
256,  1903 

Benzenes  -•  Relaxation 
2881 

Benzenes  -  Ultraviolet  spectrum 

630 

Benzoates  -  Pyrolysis 
3023 

Beryllium  -  Cosmic  rays 
2523 

Beryllium  -  Nuclear  properties 

1231,  1649,  2239,  2755,  3005 

Beryllium  compounds  -  Electron  paramagi’ctic  resonance 
28  8  6 

Beryllium  conipou  ids  -  Thermodynamic  properties 
1398,  2041,.  2045 

Bessel  functions  -  Errors 
207 

Beta  decay  Coupling  constants 
1529 

Beta  decay  -  Photon  induced 
2513 

Beta  decay  -  Theory 
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1639 
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45 
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177 

Bicomcal  antennas  -  Wave  transmission 
1060 

Bile  pigments  -  Amino  acid  composition 

'949 

Bile  pigments  -  Preparation 
944 

Bile  pigments  -  Properties 
945-948 

Binary  arithmetic  -  Adaptive  systems 
573 

Binarv  systems  (Liquids)  -  Thermodynamics 
2681 

Bicx-ngineering  -  Neuron  modeling 
353 

Biological  clocks  -  Insects 
536 
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Biological  clocks  -  Theory 
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Biological  systems  -  Mathematical  models 
315 
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964  ,  965 

Biology  -  Mathematical  models 
597 
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1774 

Bionics  -  Oplimizalion 
597 

Bionics  -■  Solid  state 
324 
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600 

Biosynthesis  -  Control 
898 
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2068 
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660 
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2255 
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440 
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441 
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390 

IE  jot!  iiriulatior  -  Pltyaioloi;y 
457 
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439 
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2249 
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2584 
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445 

Blunt  Bodies  -•  Fiutd  flow 
2659 
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1581,  2340,  2660 
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Bolt/mami  equation  -  Applicatio.i 
975,  1173,  1508 

Boianc  s  ...  Chemical  reactions 
842,  2126 

Bill  .UK'S  .  Electromagnetic  properties 
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Roia/im  ' Qu.intum  chemistry 
2498 

Boroli'.cii  ides  -  Biolo^tical  eflecti' 
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Bill  ipIb  clruk  s- .  The  i  inodvnamic  pi  operties 
2045 

Bill  on  Ciisniic  rays 
2523 

Bin  on  -  Electron  scattennp 
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111"  on  -•  Soiption 
2604,  2621 
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2050 

Bill  on  compounds  -  Dis  .ocialion 
375,  2294 

Bill  on  compounds  -  Quantum  chemistry 
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Ben  on  cn'panic  compounds  -  Free  ladieaN 
3080 

Bin  on  oi'canic  compounds  -  Synthesis 
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1398 
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1541 
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2041 
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Bosons  -  Moon  decay 
2743 
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1521 
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577 
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Boundary  layer  -  Acoustic  vibration 
297 

Boundary  layer  -  Etqjansion  elfects 
1123 

Boundary  layer  -  Mathematical  analysis 
1124,  2368 

Boundary  layer  -  Pressure  gradient 
2346,  2348,  2358 

ii'iuncUiy  layer  -  Raduilion 
1584 

Boundary  layer  Stability 
863,  1601 

Boundary  layer  -  Thermodynamics 
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Boundary  layer  -  Transport  properties 
2352 

Boundary  layer  equation  -  Monatomic  gas 
2642 

Boundary  laver  flow  -  Differential  equations 
2367' 

Bound.iiv  laver  How  -■  Visualization  techniques 
2697 

Boundary  laver  sep.iration  -  Laniin.u  flow 
3058 

Bouiidarv  layer  theory  -  Convection 
7 

Boundary  layei  theor,,  -  Ditlerenli.il  equations 
2177 

BouncLiry  layer  theory-  N.tvicr-Slokes  flow 
2363 

Boundary  layei  transition.-.  Combustion 
374 

Bouiiclirv  layer  transition  -  Piessuie  giadionts 
2341 

Boundaiy layer  liansition  Turbulence 
2344 

Boundaiy  value  pioblems  -  Computers 
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2140 
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1561,  2141 

Boundary  value  problems  -  MathcmatRal  analysis 
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2136,  2479,  2655,  3199 
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2356 
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151,  553,  2135 
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2134 

Brain  -  Amines 
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1017 

Brain  -  Degeneration 
1014 

Brain  -  Dopamine 
1012 

Brain  -  Electrocortical  activity 
985 

Brain  -  Electrophysiology 
451,.  453 

Brain  -  Lesion  effects 
2582 

Brain  -  Mechanism 
1211 

Brain  -  Peptides 
588 

Brain  -  Psychotropic  agents 
449 

Brain  -  Specific  impedance 
458 

Brain  (Cat)  -  Electroencephalography 
667 

Brain  (  Cat) Electrophysiology 
1279,  2055,  2579,  2585 

Brain  (Cat)  -  Lesions  effects 
2586 

Brain  (Cat)  -  Physiology 
983,  984,  986 

Brain  (Cat)  -  Sleep 
2583 

Bram  (Cat)  -  Thalamic  properties 
982 

Brain  (Chimpanzees)  -  Stereotaxic  atlas 
442 

3rain  (Man)  -  Physiology 
987 

Brain  (Man)  -  Sleep 
2307 

Brain  (Octopus)  -  Neurophysiology 
1437 

Brain  (Pigeon)  -  Amines 
1473 

Brain  (Rat)  -  Lesion  effects 
1019 

Brain  stem  -  Reticular  re,sponscs 
1116 

Brainyvashing  -  Sociological  analysis 
176 

Brain- yvave  generators  -  Ci  oss-spectral  amilysis 
444 


Bi  ass  •-  Ci  eep 
2274 

Brass  -  Theimodynamic  piopertas 
387 

Biass  ciystals  -  Elasticity 
679 

Biems.strahlung  -  Ionospheric  disturbances 
288 

Bi  iiiouin  cones  -  Threshold 
1125 

Biixidband  amplifiers  -  Theory 
361 

Bromides  -  Electron  transitions 
3062 

Bromides  -  Isomeric  transitions 
468 

Biopit.fes  -  Photolysis 
2840 

Bi online  Compounds  -  Chemical  reactions 
255,  923 

Bronioalkanes  -  Dipole  moments 
2666 

Bromopyreiies  --  Synthesis 
255 

Bronzes  -  Superc  onductiy  ily 
419,  424 

Brownian  motion  -  Qmintum  mt'chatiics 
652 

Brownwn  motion  x  Stochastic  piocesses 
1827 

Brownian  motion  -  Theory 
3237 

Bubble  chamber  magnets  -  Supei  t  onductiy  itv 
1719 

Bubbles  -  Fluid  floyy 
3039 
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2666,  2669,  2851 
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2166,  2065 

Buckling  -  Equations  of  motion 
2377 

Buckling  -  Pressuie  effects 
2106,  2664,  2847 

Buckling  -  Stresses 
2849 

Bucklmg  -  Temperatuie  effects 
2663,  2667,,  2668 

Buffers  -  Reaction  kinetics 
3054 
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2460 

Butenes  -  Photoisomeriz ition 
2516 


Cadmiuiii  -  Atomic  energy  levels 
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Cadmium  -  Crystal  lattiies 
420 

Cadmium  -  Cyt'lotron  resoiunce 
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Cadmium  -■  Thermal  expansion 
775 
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2182 
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332 
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2617,  2622 

Calcium  -  Neuromuscular  transmission 
1467 

Calcium  carbonates  Crystal  structure 
2381 
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2284 

Calcium  compounds  -  Paramagnetic  resonance 
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1149 
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1054 
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471,.  2268,  2269 

Carbon  -  Electron  scattering 
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Carbon  dioxide  -  Electron  bombardment 
1892,  1898 
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2259 
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Cerium  -  Superconductivity 

41 1 

Cerium  oxides  ■  Properties 
62,  1103,  3126 
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2840 
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Chemical  bonds  -  Mossbauei  effect 
3041 
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475 
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2674 

Chemical  equilibrium  Theory 
(155 
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Cholines  -•  Neuromuscular  transmission 
1463 

Chromate  ions  -  Emiss  in  spectra 
832 
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Cobalt  compounds  -  Pyrolysis 
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306,  355 

Combinatorial  analysis  -  Equations 
500 

Combinatorial  analysis  -  Permutations 
497 

Combinatorial  analysis  -  Polynomials 
484 

Combinatorial  analysis  -  Mathematical  logic 
316 

Combinatoi ial  analysis  -  Model  theory 
399 
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Combustible  gases  -  Detonation  waves 
2199 

Combustion  -  Acoustic  properties 
2418 

Combustion  -  Autoignitton 
83 

Combustion  -  Kinetics 
1285,  1287 

Combustion  -  Light  emission 

2962 

Combustion  -  Mathematical  models 
19 

Combustion  -  Mechanisms 
17 

Combustion  -  Oscillation 
2571 

Combustion  -  Pressure  effects 
2133 

Combustion  -  Stability 

377,  397,  861,  8C9,  889,  1635  ,  2463,  2652 
Combustion  -  Supersonic  p<'operties 
1284 

Combustion  -  Turbulent  mixing 
2130 

Combustion  products  -  Spectra 
2091 

Combustion  chamber  -  Shock  waves 
2461 

Combustion  chamber  gases  -  Thermal  radiation 
111 

Combustion  dynamics  -  Scientific  research 

2963 

Combustion  products  -  Plasma  physics 
838,  837 

Combustion  products  -  Thermodynamics 
111,  2295 

Communication  Cybernetics  -  Meeting 
2064 

Communication  networks  -  Models 
1146 

Communication  networks  -  Operation 
1153,  1175 

Communication  systems  -  Measurement 
1740 

Communication  systems  -  Networks 
1178,  2173,  2175 

Communication  systems  -  Programming 

1155 

Communication  systems  -  Quantum  field  theory 
849 

Communication  systems  -  Scientific  research 
1182,  1184 

Communication  systems  -  Stress 
2197 

Communication  systems  -  Statistical  properties 
848 

Communication  theory  -  Coding 
1172,  1764,  1765,  1833 
Communication  theory  -  Electronic  structure 
1160 

Communication  theory  -  Japan 

1156 

Communication  theory  -  Mathematical  analysis 
310,  1153 

Communication  theory  -  Reports 
1801 


Compasses  -  Gravity 
814 

Compilers  -  Programming  languages 
H7U 

Complex  analysis  (Mathematics)  -  Symposium 
1996 

Complex  compounds  •  Chemical  analysis 
2442,  2548 

Complex  compound  -  Chemical  reactions 
1352,  2443,  3013 

Complex  compounds  -  Electron  spin  resonance 
3071 

Complex  compounds  -  Infrared  spectra 
1843,  2422 

Complex  compounds  -  Luminescence 
2069 

Complex  compounds  -  Magnetic  properties 
1924,  1927 

Complex  compounds  •  Mossbauer  effect 
3042,  3087 

Complex  compounds  -  Physical  properties 
988 

Complex  compounds  -  Pyrolysis 
2896,  2898,  2903,  2904 

Complex  compounds  -  Solvent  action 
2028 

Complex  compounds  -  Stereochemistry 
3188,  3189 

Complex  compounds  -  Synthesis 
1351,  3014 

Complex  hydrides  -  Transition  metals 
1972 

Complex  variables  -  Algebraic  topology 
1564,  2627 

Complex  variables  -  Functional  analysis 
480,  1073,  1991 

Complex  variables  -  Optimization 
1022 

Composite  materials  -  Fracture  (Mechanics) 
1595-1597 

Composite  materials  -  Mecliamcal  properties 
1578,  1579 

Compressible  flow  -  Aerodynamics 
1500 

Compressible  (low  -  Mathematical  aialysis 
772,  1510,;  2111,  2364 

Compressible  flow  -  Transport  properties 
2362 

Compressive  properties  -  Deformation  effects 
2180 

Compressive  properties  -  Electric  current 
620 

Compton  scattering  -  Frequency  shift 
1427 

Computer  logic  -  Analog  systems 
788 

Computer  logic  -•  Input-output  devices 
599 

Computer  logic  -  Special  functions 
65,  267,  573,  2097 

Computer  logic  -  Synthesis 
572 

Computer  logic  -  Transistors 
334 

Computer  programming  -  Chemistry 
1127 
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Computer  programming  Electrical  networks 
1212 

Computer  programming  -  Hypeions 
2240 

Computer  programming  -  Line  computer 
2689 

Computer  programming  -  Mathematical  analysis 
1054,  1138,  1217,  2020 
Computer  programming  -  Optimization 
1943 

Computer  programming  -  Speech  recognition 
1933 

Computer  programming  -  Teaching 
1171,  1179 

Computer  programs  -  Application 
1020 

Computer  storage  devices  -  Input- output 
357 

Computer  storage  devices  -  Language 
1310,  1312 

Computerized  stimulation  -  Applications 
980 

Computers 

see  also  Analog  computers;  Digital  computers 
Computers  -  Algorithms 
542 

Computers  -  AmpliRers 
68 

Computers  -  Classification 

63 

Computers  -  Crystal  structure 
2094 

Computers  -  Design 

1163,  1167,  1740 
Computers  -  Diode  multipliers 
69 

Computers  -  Hybrid  systems 
70,  71 

Computers  -  Nerve  impulses 
1736 

Computers  -  Noise  generators 

64 

Computers  -  Numerical  methods  and  procedures 
2031 

Computers  -  Programming 
870 

Computers  -  Scientific  research 
1182,  1184 

Computers  -  Social  sciences 
2964 

Condensation  -  Theory 
928 

Conductivity 

see  also  as  a  subdlvls.on,  e.  g. ,  Metals  - 
Conductivity 

Conductivity  -  Polarization  effects 
62 

Conductivity  -  Potential  theory 
284 

Conductivity  -  Temperature  dependence 
1984 

Conductivity  -  Variational  analysis 
31 

Conferences 

see  Symposia 

Conformal  mapping  -  Functions 
1787 


Conical  bodies  -  Plasma  flow 
2407 

Ccmical  bodies  -  Stability 
2378,  2848,  2830 
Conical  sheUs  -  Buckling 

2847,  2849,  2851,  2853 
Conjugate  acids  -  Pyridinium  nucleus 
2597 

Contact  potential  -  Measurements 
1229 

Containers  -  LiqueRed  gases 
681 

Continuum  mechanics  -  Hypersonic  vehicles 
2359 

Continuum  mechanics  -  Shock  waves 
2342 

Contraction  (Biophysics)  -  Kinetics 
446,  3117 

Control  systems  -  Analysis 
344,  1024,  2110 
Control  systems  -  Automata 
44,  2261 

Control  systems  -  Cybernetics 
2064 

Control  systems  -  Dvnamics 
350,  351 

Control  systems  -  Feedback 
346,  1046,  2189,  2190 
Control  systems  -  Industrial  production 
475,  2943 

Control  systems  -  Mathematical  analysis 

155,  158,  161,  314,  478,  1025,  1149,  1186, 

1983,  2500,  2619,  2627  ,  3068 

Control  systems  -  Optimization 

307.  312,  474,  477,  479,  743,  1150,  1161, 

1162,  2089,  2090,  2095,  2098,  2107-2109 
Control  systems  -  Performance 
1215,  2105 

Control  systems  -  Scientific  research 
1183 

Control  systems  -  Stability 
157,  1053,  2499,  2501 
Control  systems  -  Stochastic  processes 

156,  159 

Control  systems  -  Synthesis 

3 '9,  473,  476,  1147,  2958 
Control  systems  -  Teaching  machines 
2445,  2833 

Control  systems  -  Theory 

165,  472,  2592,  2593,  2626 
Convection  -  Compressible  flow 
2111 

Convection  -  Heat  transfer 
1340 

Convection  -  Stability 
607 

Converters  -  Design 
1166 

Convex  sets  -  Functions 
504,  2906 

Cooling  -  Bubble  chamber  magnets 
1719 

Cooling  -  Laminar  boundary  layer 
2009 

Coordinated  crystals  -  Electron  paramagnetic  resonance 
2885 
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Copper  -  Precipitation 
1313 

Copper  -  Thermal  properties 
387,  82S,  2639 

Copper  alloys  -  Conductivity 
428,  2556 

Copper  alloys  -  Optical  properties 
558 

Copper  alleys  -  Specific  heat 
3153 

Copper  alloys  -  Stress  corrosion 
3182 

Capper  compounds  -  Magnetic  properties 
1658 

Copper  crystals  -  Deformation 
1331,  1332 

Copper  crystals  -  Whiskers 
684 

Copper  fluorides  -  Magnetic  properties 
1300 

Copper  perchlorates  -  Complex  compounds 
1351 

Copper  salts  -  Electron  ^in  relaxation 
728 

Correlation  functions  -  Determination 
1073,  1082,  1232 

Correlation  techniques  -  Curve  fitting 
2100 

Corrosion  -  Reaction  kinetics 
13,  14 

Corticosteroid  agents  -  Molecular  association 
1382 

Cosmic  noise  -  Absorption 
293 

Cosmic  radiation  -  Alpha  particles 
3077 

Cosmic  ray  bursts  -  Nuclear  interactions 
2819,  2820 

Cosmic  ray  showers  -  Radio  waves 
860 

Cosmic  rays  -  Compton  interaction 
834 

Cosmic  rays  -  Detectors 
2153,  2560 

Cosmic  rays  -  Heavy  nuclei 
1469 

Cosmic  rays  -  Polar  regions 
286 

Cosmic  rays  -  Primary  energy 
2536 

Cosmic  rays  -  Solar  disturbances 
2559 

Cosmic  rays  -  Spectra 

609,  859,  1470,  1647,  2523-2525 

Cosmic  rays  -  Terrestrial  magnetism 
2561 

Couette  flow  -  Instrumentation 
1607 

Couette  flow  -  Kinetic  theory 
752 

Couette  flow  -  Numerical  analysis 
975 

Coulomb  excitation  -  Reorientation  effect 
3211,  3212 

Coulometry  -  Electrodes 
2148 


Cotqiled  antennas  -  Electrical  impedance 
1062 

Cotqiling  constants  -  Calculation 
1083,  1086,  1484,  1505 

Coupling  constants  -  Meson  capture 
2734 

Cracking  -  Analysis 
970 

Crayfishes  -  Neuromuscular  transmission 
2670-2673 

Creatine  kinase  -  Molecular  structure 
132 

Creep  -  Temperature  effects 
2182 

Creep  -  Mathematical  analysis 
2355 

Critical  point  -  Physical  characteristics 
1731 

Crossed  correlation  techniques  -  Applications 
1823 

Crossed  field  devices  -  Electrical  conductance 
979 

Crossed  field  devices  -  Electron  beams 
91,  313 

Crossed  field  devices  -  Plasma  accelerators 
101,  892,  893,  895 

Crossed  field  devices  -  Solar  flares 
102 

Crucibles  -  Viscosity  measui  ements 
2474 

Crustacea  -  Orientation 
897 

Cryogenics  -  Alkali  halide  crystals 
776 

Cryogenics  -  Band  theory  of  solids 
566 

Cryogenics  -  Creep 
2182 

Cryogenics  -  Electrical  properties 
423 

Cryogenics  -  Halides 
2946 

Cryogenics  -  Inert  gases 
2551,  2557 

Cryogenics  -  Methanes 
1869 

Cryogenics  -  Nuclear  magnetic  resonance 
2150 

Cryogenics  -  Solidified  gases 
2539 

Cryogenics  -  Statistical  mechanics 
577 

Cryogenics  -  Superconductivity 
417,  418,  422 

Crystal  growth  -  Pressure  effects 
3146,  3151,  3152 

Crystal  growth  -  Transport  theory 
1293 

Crystal  lattice  defects  -  Ceramic  materials 
2284 

Crystal  lattice  defects  -  Color  photography 
2279 

Crystal  lattice  defects  -  Conductivity 
1984 

Crystal  lattice  defects  -  Frequency  analysis 
89,  1922 
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Crystal  lattice  defects  -  Isotopic  effects 
1977,  2538 

Crystal  lattice  defects  -  Mathematical  models 

745,  746 

Crystal  lattice  defects  -  Optical  properties 
2529 

Crystal  lattice  defects  -  Photons 
1201 

Crystal  lattice  defects  -  Radiation  measurement 
2153 

Crystal  lattice  delects  -  Relaxation  time 
3017 

Crystal  lattice  defects  -  Semiconductors 
1930 

Crystal  lattice  defects  -  Temperature  effects 
2284 

Crystal  lattice  defects  -  Testing  methods 
1198 

Crystal  lattice  defects  -  Theory 
1192 

Crystal  lattices  -  Charge  carrier  interaction 
2549 

Crystal  lattices  -  Dvnamic  properties 
642 

Crystal  lattices  -  Magnetic  resonance 
1101,  3222 

Crystal  lattices  •  Model  theory 
104,  399 

Crystal  lattices  -  Physical  properties 
300,  628,  744,  767 

Crystal  lattices  -  Quantum  mechanics 
413 

Crystal  lattices  -  Relaxation  time 
2530,  2991,  3157 
Crystal  lattices  -  Spectra 
2614,  3223 

Crystal  lattices  -  Superco'.ductivt‘y 
419 

Crystal  lattices  -  Ultrasonic  radiation 
3158 

Crystal  models  -  Magnetoelastic  nonlinearities 
2654 

Crystal  oscillators  -  Illumination 
332 

Crystal  structure  -  Analysis 
1875 

Crystal  structure  -  Mathematical  analysis 
464,  2094 

Crystal  structure  -  Temperature  effects 
1055 

Crystal  structure  -  X-ray  diffraction  analysis 

1494,  3188-3190 
Crystals 

see  also  Single  crystals 

see  also  specific  crystals,  e.g.,;  Sodium  chloride 
crystals 

Crystals  -  Deformation 

746,  1877,  2153,  2181 
Crystals  -  Dielectric  properties 

1495,  1496 

Crystals  -  Dislocation  reactions 
2691,  2692 
Crystals  -  Excitation 
635 

Crystals  -  Field  theory 
1678,  1685 
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Crystals  -  Growth 
1132 

Crystals  -  Models 

744 

Crystals  -  Potentul  energy 
1541 

Crystals  -  Scattering 
1068.  2769 

Crystals  -  ^ce  charges 
1975 

Crislals  -  Specirographic  analysis 
1044.  1977,  2538,  2600 
Crystals  -  The'nal  properties 
406.  7i:  2488.  3172 
Culture  -  Cr.i-a 
1590 

Culture  media  -  Synthesis 
2569 

Curved  profiles  -  Data  transmission  systems 
2101 

Curie  temperature  -  Pressure  effects 
73 

Cyanic  acids  -  Dipole  moments 
878 

Cyanides  -  Pyrolysis 
3060 

Cybernetics  -  Computational  linguistics 
571 

Cybernetics  ■  Mathematical  models 
112,  113 

Cybernetics  -  Meetings 
2064 

Cybernetics  -  Reviews 
2260 

Cyclic  azo  compounds  -  Photolysis 
133 

Cyclic  Compounds  -  Photochemistry 
3127 

Cyclic  compounds  -  Reduction 
741 

Cycloalkanes  -  Chemical  reactions 
1615 

Cycloalkenes  -  Oxidation 

2647 

Cycloalkenes  -  Stereochemistry 

2264 

Cyclobutane  -  Reaction  kinetics 
2470 

Cyclobutanones  -  Photolysis 
2164 

Cyclobutenes  -  Synthesis 
2192 

Cyclohexane  mixtures  -  Thermodynamics 
725,  726 

CycltAexanes  -  Chemical  reactions 
254,  25C,  993,  1129,  1130 
Cyclohexanes  -  Stereochemistry 
2191 

Cyclohexanes  -  Thermal  properties 
1353 

Cyclooctane  derivatives  -  Synthesis 
1131,  1134,  1135 
Cyclopentanes  -  Stereochemistry 

2265 

Cyclopentenes  -  Oxidation 

2648 
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Cyclnprc^anes  -  Molecular  isomeriEin 
199 

Cyclopropanes  -  Reaction  kine'ics 
2470 

Cyclopropanes  -  Stereochemistry 
2675 

Cyclt^ropanes  -  Synthesis 
465,  1611,  1612 

Cyclopropylidene  -  Chemical  reactions 
2264 

Cyclotetrazenoborane  derivatives  -  Synthesis 
2126 

Cyclotron  resonance  -  Hydrogen  discharges 
1860 

Cyclotron  waves  ■-  Plasma  medium 
308 

Cyclotron  waves  Propagation 
319 

Cyclotron  waves  -  Stability 
1739 

Cyclotron  waves  -  Thermal  properties 
365 

Cycljtrons-  Beta- ray  spectroscopy 
3132,  3134 

Cyclotrons  -  Design 
3136 

Cyclotrons  -  Plasma  engines 
2466 

Cylinders  -  Superconductivity 
2744,  2745 

Cylindrical  antennas  -  Admitcance 
1057 

Cylindrical  bodies  -  Boundary  layer  (low 
2005-2008 

Cylirdcital  bodies  -  Boundary  value  problem 
2140 

Cylindrical  bodies  -  Crossed  field  dences 
91 

Cylindrical  bodies  -  Drag 
1607,  2118 

Cylindrical  bodies  -  Heat  transfer 
382,  564 

Cylindrical  bodies  -  Resonance 
2073 

Cylindrical  bodies  -  Structural  proiicrties 
2354 

Cylindrical  bodies  -  Testing  technique 
1002 

Cylindrical  bodies  -  Wakes 
384 

Cylindrical  shells  -  Buckling 
2166,  2653-2668 

Cylindrical  shells  -  Dielectrics 
2169 

Cylindrical  shells  -  Dynamics 
1455 

Cylindrical  shells  -  Flutter 
206,  1599 

Cylinorical  snells  -  Suibiliiy 
2852,  2854,;  2855 

Cylindrical  snells  -  Stress 
2165 

Cylindrical  shells  -  Vibration 
205,,  1600 


Damping  -  Aeroelasticitv 
2975 

Damping  -  Frequency 
2792 

Dumping  -  Pressure  effects 
3033 

Damping  -  Solar  radiation 
2973 

Data  control  systems  -  Scientific  research  management 
42 

Data  processing  systems  -  Decoding 
1831 

Data  processing  systems  -  Digital  computers 
324 

Data  processing  systems  Efficiency 
1175 

DaU  processing  systems  -  Human  engineeiing 
1951,  1959 

Data  nrncessing  sysiems  -  Information  storage 
‘  2644 

Data  pi  ocessing  systems  -  Optical  equipment 
1966 

Data  processing  systems  -  Pattern  recognition 
1942 

Data  processlm'  systems  -  Seismology 
3012  ■ 

Data  pioecssing  systems  -  Statisiieal  theory 

n 

Data  sampling  -  Optimum  prehltering 
1806 

Data  storage  systems  -  Computer  logie 
2099 

Data  storage  systems  -  Diagrams 
543 

Dihi  storage  systems  -  Graphies 
2101 

Data  storage  systems  ■  Libraries 
2289 

Data  Iraiismission  systems  Decoding 
1764 

Data  ti  aiismission  systems  -  Mathematical  analysis 
1835 

Data  transmission  systems  -  Mechamca!  drawings 
2101 

Data  transmission  s /stems  Modulation 
2189 

Deafness  -  Recall 
195G 

Deafiiers  (Cat)  -  Physiology 
934 

Doeaboranes -  Heart 


1360,  1368,  1371,  1372 
Dc'carboxylatioi,  -  Meihamsms 
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schemes  - 
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713,  1336 
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schemes  - 
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2213 

Deny 

schemes  -■ 

»  '  I'-nian 

2451 

Desay 
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2242,  2447 

IX'cay 
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279,,  281 
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Decay  schemes  -  Nuclear  reactions 
280,  1084,  2725 

Decay  schemes  -  Nuclear  resonance 
1526,  1535 

Decay  schemes  -  Theory 
2456,  3045 

Decay  schemes  -  Vector  analysis 
1401 

Decision  makinj;  -  Behavior 
1208,  1209 

Decision  making  -  Computers 
1171 

Decision  making  -  Language 
'409 

Decisio.,  making  -  Psychometrics 
855,  1113 

Decision  making  -  Tests 
1030,  1963 

Decision  networks  -  Operation  research 
53 

Decision  theory  -  Bargaining 
1095 

Decision  theory  -  Mathematical  logic 
677,  678 

Decision  theory  -  Mathematical  models 
509 

Decision  theory  -  Stochastic  processes 
472 

Decoding  -  Error  patterns 
359,  1172 

Decoding  --  Sequential  analysis 
1764,  1831 

Decomposition  reactions  -  Interferometry 
972 

Decomposition  reactions  -  Kinetics 

17,  20,  993,  994,  1188,  2013,  3088 

Decomposition  reactions  -  Mathematical  models 
2414 

Decompression  sickness  -  Pathology 
439,  445 

Deficiency  diseases  (Pig)  -  Copper 
2246 

Deflection  --  Membranes 
2356 

Deformation  -  Mathematical  analysis 
37 

Deformation  -  Mccha'iics 
114 

Deformation  Vibration 
1629 

Dehydrogenation  -  Chemical  equilibrium 
3028 

Dehvdrogeiution  -  Kinetics 
3059 

Delay  i  ircuits  -  Design 
1169,;  1375 

Delta  wings  -  llyiiersomc  ilow 
2134 

Democlulatorf  -  Photoelectric  effect 
odO-852 

Duisitv  ■  Hypersonic  flow 
'794 

Deiisily  -  Measui  eiiienl 

766,  2265,  2595 

Desowribonueleic  acids  -  Radiation  damage 
875 


Detonation  -  Burning  rate 
514,  515 

Detonation  -  Mechanisms 
17 

Detonation  -  Photographic  analysis 
517 

Detonation  Properties 

377,.  2649,  2650,  3032 

Detonation  waves  -  Boundary  layer  transition 
374 

Detonation  waves  -  Combustible  gases 
2193,  2199 

Detonation  waves  -  Propagation 
2544 

Deuterated  compounds  -  Physical  properties 
2265 

Deuterium  -  Electrodisinlegra-ion 
2756 

Deuterium  -  Isotope  exchange  reactions 
838 

Deuterium  -  Plasmas 
2947 

Deuterium  -  Ultraviolet  spectrum 
2882 

Deuterium  isotopes  -  Electron  spin  resonance 
739 

Deuteron  beams  -  Plasma  density 
2594 

Deuleron  reactions  -  Nuclear  cross  sections 
2564 

Deuterons  -  Decay  schemes 
1530 

Deuterons  -  Electromagnetic  properties 
2720 

Deuterons  -  Elementary  particles 
277 

Deuterons  -  Inelastic  scattering 
903,  1652,  1653 

Deuterons  -  Ontical  potentials 
532 

Deuterons  -  Photcxiisinlegration 
2758,  3213,  3216 

Diamagnetism  -  Plasmas 
1773 

Diamonds  -  Crystal  lattices 
104,  2529 

Diaphragms  (Meciianics)  Pressure  transducers 
194 

Dialeanc  molecules  -  Dipole  moments 
2085 

Diatomic  molecules  -  Molecular  relasation 
642 

Diazo.iiethaiie  -  Photolysis 
245 

Dibasic  acids  -  Dissociation 
3028 

Dibasic  acids  -•  Thermal  expansion 
1494 

Diben/c  yclcxictatelraeiie  -  Reduction 
74! 

Diboianes-  Molecular  orbitals 
2497 

Dielectric  propertie.”  -  Detertai nation 
1495,  2080 

Diele-lric  prcpei  ties  -  M  jdel ,  tSimulalion' 

632 
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Dielectric  epheres  -  Mathematical  analysis 
2168 

Dielectrics  -  Cylindrical  shells 
2169 

Dielectrics  -  Electromagnetic  waves 
2609 

Dielectrics  -  Microwave  spectroscopy 
1642 

Dielectrics  -  Scientific  research 
1639 

Diene  synthesis  -  Reaction  kinetics 
819,  820 

Dienes  -  Transition  energy 
3086 

Difference  equations  -  Approximation 
2122 

Difference  equations  -  Theory 
1550 

Differential  and  Combinatorial  Topology  -  Symposium 
1261 

Differential  equations  -■  Approximations 
2993 

Differential  equations  -  Boundary  value  problems 
263,  266,  1546,  2143,  2177,  2367 

Differential  equations  -  Computer  analysis 
70 

Differential  eq'jations  -  Control  systems 
156-158,  307,  3l2,  2492,  250; 

Differential  equations  -  Degeneration 
2502 

Differential  equations  -  Elecirical  networks 
1795 

Differential  equations  -  Feedback  control 
159 

Dilferential  equations  -  Feynman  amplitudes 
3000 

Dilferential  equations  -  Fluid-solid  transitions 
650 

Differential  equations  -  Functional  analysis 
152,  162,  1043,  1326 

Dilferential  equations  -  Hyperbolic  systems 
2655 

Dilferential  equations  -  Hypersonic  flow 
201,  672 

Differential  equations  -  Incompressible  flow 
33 

Differential  equations  -  Inequalities 
265 

DUferentul  equations  -  Linear  i  vstcms 
1150,  1161 

Diflerential  equations  -  Lur'e  problem 
163 

Diffeiential  equations  -  Matrix  algebra 
1303,  1304 

Differential  equations  -  Nonlinear  systems 
49,  263,  872,  1291,  2491,.  2499 

Differential  eqmitions  -  Orbits 
461 

Differential  equations  -  Plasma  oscillations 
319 

Dilferential  equations  Precession 
2861 

UUlerential  equations  -  Sequential  machines 
345 

Differ  cntlai  rqurftioilh  -  Siabiljiv 
6u6,  ?494 


Differential  equations  -  Statistical  processes 
25,  320 

Duferential  equations  -  Stochastic  processes 
161,  164,  165,  317,  2387 

Differential  equations  -  Symposium 
50 

Differential  equations  -  Theory 

151,.  478,  549,  871,  1863,  2003,  2503,  2504 

Differential  equations  -  Topology 
362 

Differentia!  equations  -  Two-dimensional  flow 
1250 

Differential  geometry  -  Control  systems 
2500 

Differential  geometry  -  Inequalities 
2000 

Differential  geometry  -  Numerical  analysis 
351 

Differential  geometry  -  Theory 
1997,  1998,  2004,  2177 

Differential  operators  -  Measure  and  integration 
150 

Diffraction  -  Mathematical  analysis 
1230,  2611 

Diffraction  gratings  -  Design 
3135 

Diffusion 

see  also  as  a  subdivision,,  e.g. ,  Gases  -  Diffusion 

Diffusion"-  Alomic  properties 
968,  969 

Diffusion  -  Elections 
1858 

Diffusion  -  Gas  flow 
2366 

Diffusion  -  High  pressure  research 
143 

Diffusion  -  Mathematical  analysis 
1573,  1827 

Diffusion  -  Nuclear  magnetic  resonance 
2335 

Diffusion  -  Pressure  effects 
72,  146,  1844 

Diffusion  -  Shock  waves 
2349 

Diflusion  -  Strain  effects 
1931 

Diffusion  -  Temperature  effects 
1076 

Diffusion  coefficients  -  Electrodes 
1189 

Diffusion  coelficients  -  Tracer  studies 
1196 

Digital  computers  -  Applications 
2096 

Digital  computers  -  Bionics 
1227 

Digital  computers  -  Curve  fitting 
2100 

Digital  computers  -  Game  theory 
544 

Digital  computers  -  Input-output  devices 
3Cf 

Digital  computers  -  Mapping 
2099 

Digital  eompuicrs  -  Operation 
1144,  2689 
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Digiia!  '  uniputers  -  Pictere  (ransniission 
1842 

Digital  computers  -  Problem  solving 
3069 

Digital  co.iiputeis  -  Seismology 
226,  227 

Digital  computers  -  Sequential  analysis 
354,  2176 

Digital  Computers  -  Systems  design 
1167 

Digital  computers  -  Turirig  machines 
1841 

Digilal-to-analog  converters  -  D.ita  storage  systems 
65 

D;gilal-to-analog  converters  -  Design 
1166 

Diimide  -•  Infraitd  spectrum 
249 

Dikelogulonaic  -■  Oxidat'on 
£13-915 

Dilati  in  Moasurement 
2068 

Dilatomeiers  -  Applications 
2902 

DiiiKthyltin  ion  -  Complex  compounds 
2022 

Diodes  -  Circuits 
68 

DkxIcs  -  Elastic  collisions 
342 

Diodes  -  Election  beams 
321 

Diodes  -  Irradiation 
1210 

Diodes  (Seniicondut li  1 1  -  Cuioil  Impi 
1750 

Diwles  (Semn  ondui  loi )  -  MmIih.iIi.  iih  ut - 
619,  1674 

Diodes  (Sei.in  or.  Jut  li'i )  -  hu.l.ii.,  iji.ii.ili  ^ 

2775,  2797 

Dipoli  anil  mi.is  -  Admilt  i  it  i 
1057 

Dip. lie  antenna  -  Eli  t  ti  ual  ptop.  i  in  s 
1062,  1007 

Dipole  a-iti'inas  -  Itidulion  lesi-laiui 
182 

Dipoit  moments  -  Matticma...  al  anahsis 
1085,  2686,  2709 

1)  si'h.irgt  lamps  -■  Peilorm  int'e 
729 

lJisch.li gc  lulic.s  -  Line  spectrum 
325 

Disks  -  Suction  sli  ' 

1006 

Dislotalitm  fMaterials)  -  Analysis 
2692 

Dispersion  lelitions  Elastic  scattering 
2'Co 

Dispti. lum  lelatioiis  -  Wave  prop.' g.i  I  ion 
747 

Dispersion  theoi  y  •-  Elt'fl  oi.iagnetie  properties 
518 

Di-.pl.IV  systems  -  P.-oiilem  solving 
2427 

Dispi  opartion.’tkin  -  iliiut'cs 
2229 


Dissociation  -  Hypersonic  flow 
2345 

Di;  sociation  -  Re.ieiion  kinetics 
2051,  3028 

Dissociation  -  Thermodynamics 
375 

Dissociation  energy  -  Measurement 
1457 

Distortion  -  Ar.alysis 
1225 

Distribution  functions  -  Fluids 
1354.  1355 

D.stnbuiiofi  functions  -  N- body  problems 
3075 

Distribution  functions  Tneory 
490,  2746 

Distribution  theory  -  Network  analysis 
1026,  1027 

Diuretios  Pai  enteral  infusion 
942 

Documentation  -  Communist  China 
1992 

Documentation  -  Cybernetics 
2260 

Documentation  -  Information  retrieval 
2832 

Documentation  -  Libraries 
2288 

Doe  urn  cn  tat  ion  .  processing 
1384 

DocumerK.tlJcn  -  Scientific  research 
38.  39 

Dccumentat’on  -  Symposium 
896 

Docunif  nUtior.  -  Theory 
I  lid 

Df-pumeniation  centers  -  India 
41 

Docjment.!  -  Classification 
63 

;>.p.i.iime  -  Piiysiology 
i0I2,  1013,  1018 

Dopplei  clfect  -  Nonlinear  processes 
220 

Dr'g  -  Mathematical  analysis 
1023,  1607,  2118 

Drag  -  Reduction 
2508,  2509 

Dropl  'ts  -  Siae  control 
1140,  1141 

Dnm.-  tLiquid)  -  Dynamics 
889 

Drugs  -  Au'onoi.iic  nervous  systci. 

1359 

Drugs  -  Learning 
443 

Drugs  -  Physiological  effects 
447,  40  451,  2050 

Ducts  -  Heat  transfer 
1340 

Dvnamic  pi  ograniming  -  Con'n",.."!catlon  .O-Ctwork: 

n‘55 

Dyitamic  programmint,  -  1,'athen.atical  inalvsis 
1740 

Dyianiic  response  -  Scientific  rcsoarch 
999 
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Dynamic  systems  -  Analysis 
1979 

Dynamic  systems  -  Stability 
164,  165,  351 

Dysprosium  -  Mossbauer  elfect 
1108 


Ear  -  Nerve  cells 
326,  934 

Ea*  (Cat)  -  Electrical  stimulation 
1780,  1789,  1816 

Ear  (Cat)  -  Spike  discharge  patterns 
P99,  1802 

Ear  (Pigeon)  -■  Electrical  stimulation 
930 

Ear  (Rodents)  •  Physiology 
1433,  1434 

Earth  -  Physical  properties 
765,  767,  770 

Earth  -  Tides 
436 

Earth  (Planets)  -  Sound  veiocltias 
769 

Earth  crust  -  Seismic  distortion 
2871 

Earth  models  -  Seismograms 
773 

Earth  noise  -  Distribution 
433,  434 

Earthquakes  -  Afghanistan 

232 

Earthquakes  -  Banda  Sea 

233 

Earthquakes  -  California 
224,  393 

Earthquakes  -  Fourier  analysis 
226 

Earthquakes  -  Greece 
2052-2054 

Earthquakes  -  Intensity 
1281 

Earthquakes  -  Iran 
225 

Earthquakes  -  Mechanisms 
388,  395 

Earthquakes  -  Nevaua 
2060  ,  2061 

Earthquakes  -  Ohio 
3195 

Earthquakes  -  Probability 
433 

Eartiiquakes  •  Recording  systems 
392 

Earthquakes  -  Seismic  waves 

234,  235,  389,  391,;  1280,,  2558 

Earthquakes  -  Sources 
223,  228 

Earthquakes  -  Spain 
1283 

Earthquakes  -  Strain  release 
2053 

Echinodermata  -  Embryology 
670 

Echoes  -  Antenna  arrays 
2602 


Eigenvalues  -  Determination 
1097,.  1181 

Elastic  constants  -  Determination 
2156,  2157 

Elastic  properties  -  Testing 
1000 

Elastic  scattering  -  Mathematical  aiulysis 
645,  '236,  1421,  1527,  2760 

Elastic  scattering  -  Measurement 
917 

Elastic  scattering  -  Momentum  transfers 
2753 

Elastic  scattering  -  Nuclear  interaction 
3044 

Elastic  scattering  -  Nuclear  models 
2431 

Elastic  scattering  -  Optical  models 
533 

Elastic  scattering  -  Phase  shifts 
2718 

Elastic  scattering  -  Theory 
1562,  2708 

Elastic  shells  -  Boundary  va'ue  problems 
786 

Elastic  shells  -  Vibration 
1600,  2165 

Elastic  waves  -  Propagation 
2640 

Elasticity 

see  also  as  a  subdivision,  e,  g. ,.  Rods  -  Elasticity 

Elasticity  -  Boundary  value  problems 
787,:  2139,.  2141 

Elasticity  -  Low  temperature  research 
1317 

Elasticity  Mathematical  analysis 
2376,  2380 

Elasticity  -  Mechanics 
114 

Elasticity  Thermal  properties 
679,  24 1C 

Electric  arcs  -  Electrodes 
750 

Electric  arcs  -  Plasma  oscillations 
22,  23,;  749 

Ele  tric  bridges  -  Inductance 
1671 

Electric  charges  -  Velocity 
1056 

Electric  converters  -  Specifications 
1166 

Electrii  current  -  Compressive  properties 
tl9 

Electric  current  -  Distribution 
1063 

Electric  current  -  Magnetic  fields 
1677 

Electric  current  -  Mathematical  a.uilysis 
318,.  loe’ 

Electric  discharges  -  Cathode  sheaths 
2394 

Electric  discharges  -  Fishes 
703 

Electric  disihargei  •-  Propagation 
2384 

Electric  discliarges  -  Radiofrequency 
485 
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Electric  fields  -  Dimensions 
953 

Electric  fields  -  Expansion 
1123 

Electric  fields  -  Liquids 
1815 

Electric  fields  -  Optical  absorption 
494 

Electric  fields  -  Plasma  physics 
93,  94,  839 

Electric  fields  -  Transport  properties 
2281,  2282 

Electric  fields  -  Turbulence 
2803 

Electric  moments  -  Invariance 
2709 

Electric  propulsion  -  Rocket  motors 
953 

Electrical  breakdown  -  Temperature  effects 
2798 

Electrical  circuits  -  Mathematical  analysis 
1027 

Electrical  conductivity  -  Ferromagnetism 
1542 

Electrical  conductivity  -  Fluid  flow 
1339 

Electrical  conductivity  -  Magnetic  fields 
1692 

Electrical  conductivity  -  Magnetohydrodynamics 
1247 

Electrical  conductivity  -  Measurement 
202,  211.  1819 

Electrical  conductivity  -  Pressure  effects 
3233 

Electrical  conductivity  -  Temperature  effects 
1788 

Electrical  impedance  -  Synthesis 
328 

Electrical  networks  -  Cascade  structures 
2605 

Electrical  networks  -  Communication  systems 
1146,  1178 

Electrical  networks  -  Computers 
1144,  1148,  1177 

Electrical  networks  -■  Design 
1212 

Electrical  networks  -  Filters 
1152 

Electrical  networks  -  Gr.iphic  methods 
2174 

Electrical  networks  -  Gyrators 
2789 

Electrical  networks  -  Mathematical  analysis 
327,  339,  362,  1795,  1840,  2780,  2783 

Electrical  networks  -  Ojitimization 
1159 

Electrical  networks  -  Pattern  recognition 
366 

Electrical  networks  -  Properties 
1026 

Electrical  networks  -  Stability 
333 

Electrical  networks  -  Synthesis 

340,  1165,  2171,  2172,  2785,  2779,  2790 

Electrical  networks  -  Ternary  transmission 
2846 


Electrical  networks  -  Theory 

1156,  2173,  2778  ,  2782,  2787,  2788 

Electrical  networks  -  Topology 
1164,  1170 

Electrical  resistance  -  Mathematical  analysis 

1057,  1060-1062,  1787,  1803,  1813,  1817 

Electrochemi  try  -  Enantiomers 
2149 

Electrochemiscry  -  Paramagnetic  resonance 
1350 

Electrode  systems  Lifetime  measurements 
2217 

Electrodes  -  Combustion  products 
837 

Electrodes  -  Microminiaturization 
1809 

Electrodes  -  Properties 

978,  1189,  2015,  3066 

Electrodes  -  Somatic  stimuli 
2582 

Electrodes  -  Sound  effects 
3040 

Electrodynamics  -•  Moving  media 
1752 

Electroencephalography  -  Anesthetics 
447 

Electroencephalography  -  Applications 
2056 

Electroencephalography  -  Behavior 
667 

Electroencephalography  -  Lysergic  acids 
449 

Electroencephalography  -  Sleep 

448,  919-921,  1478,  1480,  1483,  2321 

Electroencephalography  •  Statistical  analysis 
444 

Electroluminescence  -  Analysis 
1313,  1314 

Electroluminescence  -  Magnetic  fields 
1674 

Electrolytes  -  Conductance 
925 

Electrolytes  -  Membranes 
3021 

Electrolytes  (Physiology)  -  Semipermeability 
1289,  1290 

Electrolytes  (Physiology)  -  Transport  properties 
858 

Electrolytic  lesions  -  Fear  responses 
2808 

ElectromagneU?  decay  -  Symmetry 
2459 

Electromagnetic  fields  -  Coherence  properties 
2532 

Electromagnetic  fields  -  Conservation  laws 
1426 

Electromagnetic  fields  -  Gravity 
2637 

Electromagnetic  fields  -  Mathematical  analysis 
137,  183,  2333 

Electromagnetic  fields  -•  Plasmas 
1399 

Electromagnetic  radiation  -  Generation 
1056,  1065 

Elect  omagnetic  radiation  -  Planetary  study 
2944 
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Electromagnetic  radiation  -  Spectra 

709 

Electromagnetic  scattering  -  Antennas 
1067 

Electromagnetic  waves 

see  also  Microwaves 

Electroniagriellc  waves  -  Ditdectrics 
2612 

Electromagnetic  waves  -  Interactions 
2 

Electromagnetic  waves  -  Mathematical  analysis 
529,  694,  2631,  2922 

Electromagnetic  waves  -  Plasma  physics 
368,  2766 

Electromagnetic  waves  -  Propagation 
181,  1058,  1059,  2390,  2609 

Electromagnetic  waves  -  Radiation  effects 
970,  1066 

Electromagnetic  waves  -  Scattering 
49:,;  U47,.  2611 

Electromagnetic  waves  -  Spectra 

710 

Electromagnetic  waves  -  Thermal  properties 
364,  365 

Electromagnetic  waves  -  Waveguides 
2388 

Electromagnetism  -  Antenna  radiation  patterns 
2400 

Electromagnetism  -  Continuum  mechanics 
1757 

Electromagnetism  -  Moving  media 
1752 

Electromagnetism  -  Plasma  physics 
2392 

Electromagnetism  -  Theory 
2397,  2399 

Electromagnets  -  Control 
1709 

Electron  beams  -  Axially  symmetric  flow 
305 

Electron  beams  -  Electric  currents 
331 

Electron  beams  -  Excitation 
1143 

Electron  beams  -  Fluorescence 
378-380 

Electron  beams  -  Gas  flow 
3978 

Electron  beams  -  Ion  interactions 
1852,  1854 

Electron  beams  -  Plasma  physics 
92,  1849 

Electron  beams  -  Radiation  hazards 
102 

Electron  beams  -  Scatte-  ing 
1427,  1895 

Electron  beams  -  Spectra 
1889,  3132,  3134 

Electron  beams  -  Stability 
91,  342 

Electron  beams  -  Theory 
1778 

Electron  beams  -  Thermal  stresses 
2278 

Electron  beams  -  Transport  properties 
313 


Elcctrai  bombardment  -  Perturbation  theory 
1894 

Electron  capture  -  Color  centers 
1199 

Electron  density  -  Ionosphere 
802 

Electron  density  -  Laser  beams 

2200,  2201 

Electron  density  -  Magnetic  properties 
426 

Electron  density  -  Measurement 
1099,  2186,  2187,  2980 

Electron  density  -  Whistler  analysis 
2771,  2772 

Electron  diffraction  -  Radial  distribution  functions 
1232 

Electron  diffraction  -  Temperature  dependence 
3180,  3181 

Electron  diffraction  analysis  -  Applications 
558,  825 

Electron  energy  -  Decay 
1784 

Electron  energy  -  Mathematical  analysis 
2489 

Electron  gas-  Collective  oscillations 
3202 

Electron  gus  -  Phase  transitions 
2458 

Electron  groups  -  Anisotropy 
1902 

Electron-helium  interactions  -  Theory 
656 

Electron  microscopy  -  Micrc^ihotography 
2278,  2917 

Electron  mobility  -  Theory 
659,  1221 

Electron  optics  -  Solid  state  physics 
330 

Electron  paramagnetic  resonance  -  Chromium  ion  distortion 
2885 

Electron  paramagnetic  resonance  -  Low  temperature 
research 
1350 

Electron  paramagnetic  resonance  -  Supcrhyperfine 
structure 
2888 

Electron  plasmas  -  Stability 
92 

Electron  precipitation  -  Auroral  zone 
290 

Electronic  pumping  -  Insulatmg  liquids 
1142 

Electron  scattering  -  Mathematical  analysis 
1243,  1244,  2755,  2757 

Electron  scattering  -  Nuclear  cross  sections 
1240,  2713,  2715 

Electron  spin  -  Temperature  dependence 
728,  2337,  2338 

Electron  spin  resonance  -  Aromatic  radicals 
740 

Electron  spin  resonance  -  Chemical  reactions 
1861 

Electron  spin  resonance  -  Isotopic  effects 
739 

Electron  tranr  itiono  -  High  pressure  research 
654 

Electron  transitions  -  Ions 
1111 
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Election  transitions  -  Magnetic  fields 
221,  1664 

Electron  transitions  -  Mathematical  models 
643,  831 

Electron  transitions  -  Power  series 
1897 

Electron  transitions  -  Relaxation  time 
3224 

Electron  transitions  -  Solar  radiation 
1100 

Etectroii  transitions  -  Theory 
629,  649,  822 

Electron  tubes  -  Anodic  structures 
311 

Electron  tunneling  -  Measurement 
1193 

Electronic  commutators  -  Applications 
1228 

Electronic  eouipment  -  Information  systems 
2397  ■ 

Electronic  recording  systems  -  Polarographic  analysis 
2147 

Electron  -  Scientific  research 

324,  330,  366,  367,  1801,  2399,  2620,  2623, 
2940,  2948 

Electrons  -  Cosmic  ravs 
834 

Electrons  -  Discharges 
U60 

Electrons  -  Dynamics 
1704 

Electrons  --  Elastic  scattering 

648,  1243,  1543,  2713,  2715.  2722 
Electrons  -  Electric  Holds 
1704 

Electrons  -  Interactions 

137,  1517,  15<’  2537 
Electrons  -  Ion  beams 
1775 

Electrons  -  Pobnaation 
1516,  H  7 

Electrons  -  pioi-erties 

398,  658,  1230,  2084,  2756 
Electrons  -  Scattering 

401,.  405,  631,:  ‘239,  1241,  1242,  1506 
Electrons  -  Theory 

1231,  1540,  1687,  2063 
Electrons  -  Thermal  properties 
109,  1518 

Electrons  -  Transport  properties 

93,  94,  645,  1691,  18iO,  1856 
Electrons  -  Traveling  wave  tubes 
329 

Electrons  -  Velocity 

323,  1850,  2792 
Elect rophysiology  Behavior 
453 

Electrophysiology  -  Brain 
1116 

Electi  ophvsiology  -  Convulsive  disorders 
455 

Elect  ropnysiology  -  Nerve  cells 
669,  1832,  2566 

Electrophvsiology  -  Test  methods 
2580,  2581 

Electrophysiology  -  Thalamus 
2578 


Electrophysioiegy  >  Vision 
2258 

Electrostatic  fields  •  Crystals 
1585 

Electrostatic  fields  -  Electron  beam 
305 

Electrostatic  fields  -  Potential  theory 
2135 

Electrostatic  probes  -  Plasmas 
1739,  3006,  3007,  3009 

Electrostriction  -  Masers 
1845 

Elementary  particles 

see  also  Particles 

see  also  specific  elementary  particles,  e.  g. , 
Electrons 

Elementary  particles  -  Cluster  properties 
2436 

Elementary  particles  -  Computer  programming 
2240 

Elementary  particles  -  Counting  methods 
303,  2432 

Elementary  uarticles  -  Coupling 
1083' 

Elementary  particles  -  Decay 
2459 

Elementary  particles  -  Electromagnetic  fields 
1531 

Elementary  particles  -  Excitation 
1081 

Elementary  particles  -  Field  theory 

125,  528,  864,  865,  1505,  1524,  2430,  2724, 
2726,  2997 

Elementary  particles  -  Groups  (Mathematics) 

691,  698,  3001,  3002,  3048-3050 

Elementary  particles  -  High  energy  physics 
2208 

Elementary  particles  -  Mass-energy  relation 
121,  126 

Elementary  particles  -  Mathematical  analysis 

520,  523,  692,  867,  1536,  2040,  2235,  2435, 
2439 

Elementary  particles  -  Nuclear  properties 
693,  836,  2731 

Elementary  particles  -  Scattering 
529,  1506,  2998 

Elementary  particles  -  Theory 
1078,  3045 

Elementary  particles  -.  Topology 
3000 

Elliptic  equations  -  Functional  analysis 
2501 

Erantiomers  -  Stereochemistry 
2H9 

Endocrine  glands  -  Nervous  system 
166,  2243 

Endocrine  glands  -  Sex 
1881 

Energy  conversion  -■  Mcchanochemical  engines 
3118 

Energy  conversion  -  Methods 
'  970 

Energy  conversion  -  Reviews 
3116 

Energy  conversion  systems  -  Flectrochemical  studies 
2693,  2694 

Energy  conversion  systems  -  Fuel  cells 
2695 
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Energy  levels  -  Mathematical  analysis 
954,  1133,  2919-2921 

Energy  transfer  -  Mechanism 
1004 

Enthalpy  -  Measurement 
2li4C,  2047  ,  2615 

Entropy  •  Electron  tunneling 
409 

Enzymes 

see  also  specific  enzymes,  e.  g. ,  Amine  oxidases 

Enzymes  -  Biological  rhythm 
1010 

Enzymes  -  Biosynthesis 

898,  1386-1388,  1390,  1391 

Enzymes  -  Molecular  structure 
132 

Epidemic  process  -  Mathematical  analysis 
3138 

Epinephrine  -  Blood  flow  effects 
890 

Equations  -  Iterative  methods 
3173 

Equations  ci  motion  -  Applications 
1151 

Equations  of  motion  -  Incompressible  flow 
32 

Equations  of  motion  -  Lagrangian  functions 
136 

Equations  of  motion  -  Model  theory 
129 

Equations  of  motion  •  Nonlinear  systems 
1980 

Equations  of  motion  -  Nuclear  particles 
275,  823 

Equations  of  state  -  Determinations 
1969 

Erbium  -  Hyperfine  structure 
269 

Erbium  -  Paramagnetic  resonance 
1103 

Erbium  alloys  -  Electrical  properties 
2912 

Erbium  alloys  -  Phase  studies 
2908,  2909 

Erosive  burning 

see  Combustion 

Error  correction  codes  -  Analysis 
1172 

Escherichia  Coli  -  Mutations 
589 

Esters  -  Chemical  reactions 
818,  1618 

Esters  -  Pyrolysis 
3022 

Esters  -  Synthesis 
2209 

Estrogens  -  Blood  flow  effects 
890 

Estrogens  -  Secretion 
2290 

Ethane  (Liquid)  -  Self  diffusion 
1844 

Ethers  -  Chemical  reactions 
994,  1343 

Ethylenediamine  complexes  -  Thermochemistry 
2896,  2897 


Ethylenes  -  Proton  coupling  constants 
1903 

Euler  equitions  -  Incompressible  flow 
33,  34 

Europium  -  Isomeric  transitions 
1106 

Europium  compounds  -  Crystal  structure 
1298 

Europium  sulfide  crystals  -  Films 
3167 

Europium  sulfides  -  Magnetic  properties 
1302 

Evaporation  -  Kinetics 
1137 

Exchange  reactions  -  Isotopic  effects 
256 

Exchange  reactions  -  Kinetics 
258 

Excitation  -  Bose  gas 
271 

Excitation  -  Electron  bombardment 
1894 

Excitation  levels  -  Spin 
1168 

Excitons  -  Green's  fuiictiuns 
2012 

Excretion  -  Hypothermia 
2332,  2333 

Excretion  -  Stimulation 
939-941 

Expansions  (Mathematics)  -  Perturbation  problems 
2662 

Expectancy  (Psychology)  -  Control 
2203 

Exploding  wires  -  Plasma  propulsion 
892 

Explosions  -  Impact  shocli 

516 

Explosions  -  Ionization  waves 
3030,  3031 

Explosions  -  Photographic  analysis 
514,  515,  517 

Explosive  gases  -  Flame  propagation 
376 

Explosive  gases  -  Propagation 
374 

Explosive  materials  -  Ammonium  perchlorate 
2649 

Explosive  materials  -  Combustion 

517 

Explosive  materials  -  Fragmentation 
514,  515 

Explosive  materials  -  Surface  rate  processes 
15 

Explosive  -  Detonations 
2650,  3032 

Extendable  structures  -  Deformation 
36 

Extinction  (Flames)  -  Theory 
16.  18 

Extraterrestrial  radiation  -  Measurements 
813 

Extraterrestrial  radio  waves  -  Millimeter  waves 
2952 

Extraterrestrial  radio  waves  -  Scintillation 
808 
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Eye  -  Neurophysiology 
1013 

Eye  -  Physiology 
170 

Eye  (Cat)  -  Electroencephalography 
666 

Eye  (Insects)  -  Physiology 
180,  1358 

Eye  (Rabbit)  -  Neurophysiology 
1015 

Eye  (Rat)  -  Nerve  fibers 
1474 

Eye  movements  -  Analysis 
448,  1477,  2309 


Factor  analysis  -  Statistical  functions 
3194 

Faraday  effect  -  Optics 
1050 

Faraday  effect  -  Solids 
1676 

Faraday  rotation  -  Ionospheric  propagation 
1180 

Faraday  rotation  -  Voigt  effect 
1670 

Fatigue  (Mechanics)  -  Crystal  lattice  defects 
2273,  2918 

Fatigue  (Mechames)  -  Vibration 
1629 

Fatty  acids  -  Synthesis 
2484 

Fear  -  Parachut'i  jumping 
175 

Federal  budgets  -  Space  flight 
54 

Feedback  -  Circuit  synthesis 
321 

Feedback  -  Frequency  modulation 
344 

Feedback  amplifiers  -  Semiconductor  devices 
336 

Feedback  control  -  Design 
1037,  1186 

Feedback  control  -  Stochastic  processes 
159 

Feedback  control  -  Switching  networks 
1160,  1174 

Feedback  systems  -  Mathematical  analysis 
349,  369,  1176 

Feedback  systems  -  Pulse  modulation 
350 

Feedback  systems  -  Stability 
3  4  6,  360,  1053  ,  2190 

Feedback  systems  -  Synthesis 
1045,  1046 

Fermi  energy  -  S- matrix 
401 

Fermi  fluids  -  Virial  expansion 
582 

Fermi  surfaces  -  Aluminum 
283.  565.  567 

Fermi  surfaces  -  Cadmium 
569 

Fermi  surfaces  -  Electron  diffusion 
3159 
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Fermi  surfaces  -  Magnetoacoustic  absorption 
3099 

Fermi  surfaces  -  Metals 
284.  285,  566-568 

Fermi  surfaces  -  Rare  earth  crystal  lattices 
888 

Fermions  -  Correlation  techniques 
2449 

Fermions  -  Mathematical  analysis 
404,  496,  1515,  3072,  3245 

Fermions  -  Phase  stupes 
2452 

Fermions  -  Quantum  mechanics 
577,  1528 

Ferrites  -  Electric  fields 
2388 

Ferrites  -  Hydrostatic  pressure 
73 

Ferroccnes  -  Crystal  structure 
464 

Ferrocenes  •  Resonance 
398 

Ferromagnetic  materials  -  Field  theory 
493 

Ferromagnetic  material.^  -  Properties 

73,  579,  1107,  1643.  2337,  2607,  3096 

Ferromagnetic  materials  -  ^in  resonance 
309,  581,  1542, 

Ferromagnetism  -  Band  theory  of  solids 
410 

Ferromagnetism  -  Measurement 
1300 

Ferromagnetism  -  Metals 
V  23 

Fcrromagnetisni  -  Nuclear  magnetic  resonance 
272,  1928 

Ferromagnetism  -  Statistical  mechanics 
576,  578,  926 

Ferromagnetism  -  Temperature  effects 
1298,  2326 

Ferromagnetism  -  Theory 
408,  580 

Fiber  optics  -  Lasers 
2228 

Field  emission  -  Theory 
2285 

Field  theory 

see  also  Quantum  field  theory 

see  also  as  a  subdivision,  e.  g. ,  Quantum 

mechanics  -  Field  theory 

Field  theory  -  Bethe-Salpeter  equations 
1407,  1412 

Field  theory  -  Communication  systems 
848,  849 

Field  theory  -  Crystals 
1044,  1055 

Field  theory  -  Elementary  particles 

120,  512,  866,  867,  1080,  1420,  1699,  2706,  2742 

Field  theory  -  Gravity 
140,  2637 

Field  theory  -  Groups  (Mathematics) 

1268,  1272,  1273 

Field  theory  -  Mathematical  analysis 

122-124,  139,  274,  294,  528,  530,  864,  1086, 
1394,  1418,  1419,  1505,  1534,  1558,  1562,  2631, 
2635  ,  263  6 
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Field  theory  -  Nuclear  !>catterine 
1270,  1«1 

Field  theory  -  Operators  (Mathematics) 

1416.  MI7.  1623 

Field  theory  .  Perturbation  theory 
10J8  ' 

Field  theory  -  Quantum  mechanics 
HI,  1082,  J269,  1426,  1664 
Field  theory  -  Relativity  theory 
2923 

Field  theory  .  Selection  rules 
1524 

Field  theory  •  S-matrix 
SI  9,  694,  696 

Field  theory  -  Spinor  techniques 
2632 

Field  theory  -  Tensor  analysis 
2724,  2726 

Filament-w^ound  structures  -  Mathemat  cal  models 

Filaments  -  Composite  materials 
1578 

Films 

see  also  Thin  fUms 
Films  -  Magnetization 
2340 

Films  -  Molecular  properties 
2596 

Films  -  Optical  properties 
1257 

Films  -  Oscillation 
2010 

Films  -  Penetrations 
1737 

Films  -  Plasma  propulsion 
892 

Films  -  Resistance 
907,  906 

Films  -  Superconductivity 
1519 

Filters  -  Transient  response 
1152 

Filters  i(Ekctromagnet.c  wave)  .  Data  processing  systems 
Filters  ^(Electromagnetic  wave)  -  Delay  circuits 
Filters  ^promagnetic  wave)  -  Differential  equations 
-^ve)  -  Optimization 

Filters  ^(Electromagnetic  wave)  -  Stgnal-to-noise  ratio 

Filters ^(Keotron.agnetic  wave)  -  White  noise 

Fishes  -  Elect  i-ophysiology 
703,  704 

Fishes  -  Nerve  cells 
705 

Fishes  -  Norepinephrine  storage 
1472  ^ 

Fission  -  Neutron  emissions 
1662 

F ission  -  Piessure 
375 

Flames  -  Chemical  reactions 
537 


Flames  -  Diffusion 
1284 

flames  -  Equations  of  state 
2092 

Flames  -  Fluid  dynamic  properties 
2091,  2093 

Flames  -  Heat  transfer 
8 

Flames  -  Hydrogen  concentration 
541 

Flames  -  Kinetics 
H58,  1459 

Flames  -  Laser  excitation 
3133 

Flames  Pressure 
376 

Flames  -  Propagation 

19,  377,  1285,  1286 

Flames  -  Quenching 
16.  18 

Flames  -  Stabilization 
1460 

Flat  plates  -  Boundary  layer 
397,  2348 

Flat  plates  -  Mass  transfer 
2009 

Flat  plates  -  Wakes 
364 

Flight  simulators  -  Human  engineering 

Flow  fields  -  Oscillation 
1605 

Flow  lamps  -  Performance 
729 

Flow  measurement  -  Visualization 
1001 

Flowmeter  -  Blood 
441 

Fluid  dywmics  -  Applied  mathematics 
1 547 

Fluid  flou^-  Aercrfynamic  characteristics 

Fluid  flow  -  Cone 
2363 

Fluid  How  -  Electrical  properties 
1329,  1788,  1819 

Fluid  flow  -  Electrohydrodynamics 

1330 

Fluid  flow  -  Electromagnetic  fields 
1757 

Fluid  flow  -  Free-mixing 
2371 

Fluid  flow  -  Gravity 
840,  841 

Fluid  flow  -  Heat  transfer 
7,  1341 

Fluid  flow  -  Magnetohydrodynamics 
979,  I24i,,  1251,  1342 

Fluid  flow  -  Mathematical  analysis 

Flmrt  ^328 

Fluid  flow  -  Perturbation  theory 

2542  ^ 
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Fluid  fla«  -  Reaction  kinetics 
9 

Fluid  (iutt  -  Relaxation 
2366 

Fluid  flow  -  Stability 
1601,  1624 

Fluid  flow  -  Thermodynamics 
2010 

Fluid  flow  -  Variational  problems 
2507 

Fluid  flow  -  Velocity  fields 
2696 

Fluid  flow  -  Viscosity 
956 

Fluid  flow  -  Vortices 
1327 

Fluid  mechanics  -  Boundary  layer 
1625 

Fluid  mechanics  -  Detonation  waves 
374 

Fluid  mechanics  -  Disks 
1606 

Fluid  mech,anics  -  Equations  of  motion 
1397 

Fluid  nie'.ianics  -  Flow  visualization 
2696 

Fluid  mechanics  -  Helium 
2027 

Fluid  mechanics  -  Hypersonic  flight 
2370 

Fluid  mechanics  -  Incompressible  flow 
32 

Fluid  mechanics  -  Many  body  problems 
3238 

Fluid  mechanics  -  Plasma  physics 
2401 

Fluid  mechanics  -  Pressure 
2344 

Fluid  mechanics  -  Scientific  research 
1568 

Fluid  mechanics  -  Scries  truncation 
2659 

Fluid  mechanics  -  Velocity  modulation 
662,  868 

Fluid  Mei  hanics  and  Heat  Transfer  -■  Symposium 
1400 

Fluid  mixtures  -  Particle  theory 
3236 

Fluid  mixtures  -  Separation 
563 

Fluids 

set^also  Gases 
see  also  Liquids 

Fluids  -  Acouslic  properties 
190 

Fluids  -  Electrodynamics 
1752 

Fluids  -  Equations  of  sUite 

650 

Fluids  -  Gravitational  field 
2933 

Fluids  -  Hydrostatic  equilibi  luiii 
2438 

Fluids  Kinetic  theory 

651 

Fluids  Nuclear  spin 
1804 


Fluids  Particle  sratiermp 
732,  733 

Fluids  -  Rotation 
2933 

Fluids  Spheres 
1354,  1355 

Fluids  -  Stresses 
114 

Fluids  -  Transport  properties 
562,  1552,  2120 

Fluorenes  -  Cueniical  reactions 
1618 

Fluorescence  -  Combustion  gases 
60 

Fluorescti,  -  Excitation 
3175 

Fluorescence  -  Instrumentation 
2403,  3174,  3179 

Fluorescence  -  Measurement 
378-360,  3177 

Fluorescence  -  Photochemical  reactions 
2515 

Fluorides  -  Antiferromagnelic  properties 
1301 

Fluorides  -  Chemical  reactions 
116 

Fluorides  -  Nuclear  magnetic  resonance 

1485 

Fluorides  -  Spectra 

873,  674,  1825 

Fluorine  -  Color  centers 
2017 

Fluorme  -  Reaction  kinetics 
81,  82,  2039 

Fluorine  compounds  -  Chemical  properties 

1486 

Fluorine  compounds  -  Relaxation  time 
2880,  2991 

Fluorohydrocarbons  -  Physical  properties 
192,  196 

Flutter 

see  also  as  a  subdivision,  e.g. ,  Structural 
shells  -  Flutter 

Flutter  -  Analysis 
206 

Flutter  -  Cylindrical  shells 
1598,  1599 

Flutter  -  Mathc.iiatical  analysis 
S99 

Fluxoid  Relaxatum  time 
402 

Foils  -  Color  photography 
2279 

Foils  -  Crystal  lattice  defects 
2278 

Foils  -  Mossbaue.  effect 
3093 

Force  (Mechanics)  Electromagnetisiii 
1757 

Force  (Meclian.es)  -  Magnetic  fields 
1810 

Force  (Mathematics)  -  Potential  theory 
2137 

Form  factors  -  :  terniiiution 
2757 

Formaniidcs  -  Di'hydrogeiiation 
3059 
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Formates  -  Photochemistry 
3231 

F'^irler  analysis  -  Power  equipment 
1785 

Fourier  transformation  -  Theory 
26 

Fracture  (Mechanics)  ■  Cavitation 
20  SC 

Fracture  (Mechanics)  -  Stability 
1628 

Fracture  (Mechanics)  -  Stresses 
2067,  2138 

Free  molecule  flow  -  Cylinders 
2409 

Free  molecule  flow  -  Kinetic  theory 
2347 

Free  molecule  flow  -  Knudsen  number 
385 

Free  radicals  -  Boron  organic  compounds 

3080 

Free  radicals  -  Chemical  reactions 
2901,  3059,  3061 

Free  radicals  -  Electron  spin  resonance 
740,  876,  877,  379-881 
Free  radicals  -  Moleculcr  structure 
246,  742 

Free  radicals  -  Organic  phos,;*'oras  compounds 
2324 

Free  radicals  -  Oxidation 

997 

Free  radicals  -  Paramagnetic  resonance 

3081 

Free  radicals  -  Polycyclic  compounds 
996 

Free  radicals  -  Pressure  effects 

998 

Free  radicals  -  Production 
1938,  2514 

Free  radicals  -  Reaction  kiretics 
995 

Free  radicals  -  Spectroscopy 
2899,  2900 

Free  Radicals  -  Sympocium 
2257 

Freezing  -  Stability 
3147 

Frequency  modulation  -  PaiHcle  accelerator  techniques 
486 

Frequency  stability  -  Mathematical  analysis 
1036,  1053 

Frequency  variation  -  Detection 
2336 

Frogs  -  Autonomous  nervous  system 
1475 

Frogs  -  Vocal  response 
1755 

Fuel  cells  -  Energy  conversion 
2695 

Fuel  consumption  -  Propellant  control 
2751 

Fuels  -  Ignition 
950 

Functional  analysis  -  Approxin.j  lions 
481,  2301 

Functional  analysis  -  Artlficlai  intelligence 
781 


Functional  analysis  -  Calculus  of  variations 
127 

Functional  analysis  -  Channel  capacity 
341 

Functional  analysis  -  Computer  logic 
267 

Functional  analysis  -  Control  systems 
155,  479,  2090,  2108 

Functional  analysis  -  Differential  equations 
162,  1326 

Functional  analysis  -  Distribution  theory 
2748 

Functional  analysis  -  Elasticity 
1548 

Functional  analysis  -  Eqiations 
2302,  2304 

Functional  analysis  -  Feedback  systems 
2190 

Functional  analysis  -  Inequalities 
265 

Functional  analysis  -  Integral  transforms 
1621 

Functional  analysis  -  Lyapunov  functions 
49 

Functional  analysis  -  Mapping 
603,  1549 

Functional  analysis  -  Nonlinear  equations 
263  ,  2107  ,  3  0  68 

Functional  analysis  -  Operators  (Mathematics) 
2033 

Functional  analysis  -  Real  numbers 
547 

Functional  analysis  -  Relativity  theory 
141 

Functional  analysis  -  Sequences 
1069,  1071,  1072,  2824 

Functional  analysis  -  Stochastic  processes 
161 

Functional  analysis  -  Theory 
513,  2906 

Functional  analysis  -  Topology 

1190,  1263,  1264,  1947,  1995 

Functional  analysis  -  Wiener- Hermite  expansion 
127,  128 

Functional  equations  -  Errors 
2873 

Functions  -  Chebyshev  series 
2836 

Functions  -  Complex  variables 
2825 

Functions  -  Convex  sets 
2905 

Functions  -  Groups  (Mathematics) 

1990 

Functions  -  Matrix  algebra 
502 

Functions  -  Network  synthesis 
328  ,  572 

Functions  -  Real  variables 
1032 


Gadolinium  -  Electron  spin  resonance 
2576 

Gadolinium  -  Paramagnetic  resonance 
1103 


886 «. 


f 


AIR  FORCE  saEKTIFlC  RESEARCH 


Subject  Index 


Gadolinium  -  Spectra 
1292 

Gadolinium  alloys  -  Electrical  resistance 
3171 

Gadolinium  alloys  -  Magnetic  properties 
2575 

Gadolinium  alloys  -  Paramagnetic  resonance 
2577 

Galaxies  -  Explosions 
2764 

Galaxies  -  Magnetic  Helds 
737 

Galaxies  -  Radio  astronomy 
798 

Gallium  -  Magnetic  properties 
1675 

Gallium  -  Quantum  oscillations 
1693 

Gallium  -  Skin  depth 
1851 

Gallium  -  Thermodynamic  properties 

1295 

Gallium  (Liquid)  -  X-ray  diffraction  analysis 
188,  189 

Gallium  alloys  -  Heat  treatment 

1296 

Gallium  alloys  -  Optical  properties 
1143 

Gallium  alloys  -  Superconductivity 
422 

Gallium  antimonides  •  Properties 
105,  107,  108 

Gallium  arsenides  -  Absorption  spectra 
1782 

Gallium  arsenides  -  Crystal  growth 
1224 

Gallium  arsenides  -  Electrical  properties 
2775 

Gallium  arsenides  -  Electron  beams 
1210,  1219,  1223 

Gallium  arsenides  -  Luminescence 
2601,  2795 

Gallium  arsenides  -  Magnetoabsorption 
1721 

Gallium  arsenides  -  Optical  properties 
494,  495,  1143 

Gallium  arsenides  -  Polarization 
2616 

Gallium  compounds  -  Ferrimagnetic  materials 
1714 

Gallium  compounds  -  Synthesis 
2124,  2125 

Gallium  crystals  -  Magnetoresistance 
1856 

Gallium  phosphides  -  Crystal  growth 
1222 

Game  theory  -  Mathematical  analysis 
372,  678 

Game  theory  -  Strategies 
56,  1040 

Game  theory  -  Systems  engineering 
2389 

Gamma  emission  -  Perturbation  theory 
1107 

Gamma  globulin  -  Properties 
3110 


Gamma  ray  spectroscopy  -  Chemical  bonds 
3041 

Gamma  rays  -  Angular  distribution 
924 

Gamma  rays  -  Flux  measurements 
2534 

Gamma  rays  -  Sources 
859 

Gamma  rays  -  Spectra 
1762,  3095 

Ganglia  -  Electrophysiology 
1837,  1838 

Ganglia  -  Retina 
2311,  2312 

Garnets  -  Growth 
1724 

Garnets  -  Magnetic  properties 
1643 

Gas  chromatography  -  Applications 
965 

Gas  chromatography  -  Optical  properties 
2676 

Gas  discharges  -  Analysis 
954 

Gas  discharges  -  Cathodes 
1748 

Gas  discharges  -  Neon 
764 

Gas  discharges  -  Sodium 
325 

Gas  dynamics  -  Dissociation 
671-673 

Gas  dynamics  -  Free  molecular  How 
385 

Gas  dynamics  -  Mathematical  analysis 
1508 

Gas  dynamics  -  Supersonic  How 
2542 

Gas  dynamics  -  Thermodynamics 
1510 

Gas  dynamics  -  Wakes 
2628 

Gas  How  -  Continuum  mechanics 
1500 

Gas  flow  -  Detonation  waves 
2198 

Gas  flow  -  Hydrodynamics 
1945 

Gas  How  -  Magnetic  properties 
2541,  2803 

Gas  flow  -  Mathematical  analysis 
894,  1499,  2366,  2985 

Gas  flow  -  Optics 
2978 

Gas  flow  -  Shock  waves 

751,  761,  2660 

Gas  flow  -  Stability 

2408 

Gas  flow  -  Theory 

752,  839,  2406,  2409 

Gas  flow  -  Thermodynamic  properties 
952 

Gas  flow  -  Transport  properties 
2977,  2979 

Gas  ionization  -  Explosion  effects 
3030 
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Gas  ionization  -  Helium 
710,  727 

Gas  ionization  -  Hit^  pressure  research 
2959 

Gas  ionization  -  High  temperature  research 
2798 

Gas  ionization  -  Magnetohydrcdynamics 
97,  756,  762 

Gas  ionization  -  Measurement 
991 

Gas  ionization  -  Pressure  effects 
3031 

Gas  ionization  -  Reaction  kinetics 
1509 

Gas  ionization  -  Shock  waves 
1099 

Gas  ionization  -  Spectroscopy 

nil 

Gas  power  generators  -  Performance 
955 

Gaseous  rocket  propellants  -  Combustion 
2462 

Gases 

see  also  Fluids 

Gases  -  Acoustic  properties 
835,  1305,  1306 

Gases  -  Adsorption 
1737 

Gases  -  Chemical  reactions 
537,  1397,  2352 

Gases  -  Combustion 
1284 

Gases  •  Correlation  functions 
30 

Gases  -  Electrical  conductivity 
202 

Gases  -  Electrohydrodynamics 
1330 

Gases  -  Electron  density 
83 

Gases  -  Electron  diffraction  analysis 
1236,  1241,  1244 

Gases  -  Flame  propagation 
376 

Gases  -  Fluorescence 
80 

Gases  -  Gravitational  effects 
2934 

Gases  -  Heat  transfer 
4 

Gases  -  High  sneed  flow 
1568 

Gases  -  High  temperature  research 
707,  3082 

Gases  -  Hydrodynamics 
2408 

Gases  -  Kinetic  theory 

639,  1502,  1541,  1572,  2117 

Gases  -  Magnetohydrodynamics 
1256 

Gases  -  Quantum  theory 
24,  932,  1260 

Gases  -  Reaction  kinetics 
2414 

Gases  -  Relaxation  times 
977 


Gases  -  Shock  waves 
2342 

Gases  -  Solar  atmosphere 
236 

Gases  -  Spectra 

709,  2011,  3063,  3064 

Gases  -  Stability 
606,  607 

Gases  -  Thermal  diffusion  separation 
1585 

Gases  -  Transport  properties 

753,  1295,  1574,  2114,  2184 

Gas-solid  systems  -  Transpiration  cooling 
6 

Gas-surface  interaction  -  Mechanism 
961 

Gastropoda  -  Hemoglobin 
595 

Gastropoda  -  Nervous  system 
168,  169,  171 

Gastropoda  -  Oxidoi  eductascs 
2245 

General  relativity  -  Differential  geometry 
3242 

Geodesics  -  Relativity  theory 
814 

Geology  -  Ultrasonics 
2629 

Geometric  forms  -  Classification 
1048 

Geometry  -  Conformal  mapping 
142 

Geometry  -  General  relativity 
3242 

Geometry  -  History 
2121 

Geometry  -  Ring  closure 
259 

Geophysics  -  Acoustic  properties 
769 

Geophysics  -  Data  processing  systems 
1966 

Geophysics  -  Earth  models 

773 

Geophysics  -  Equation  of  state 
765 

Geophysics  -  Physical  properties 
767,  770 

Geophysics  -  Seismologists 

774 

Geophysics  -  Telluric  currents 
2956 

Geophysics  -  Ultrasonic  radiation 
2629 

Germanium  -  Absorption  spectra 
674-676,  1684,  1782 

Germanium  -  Band-edge  theor,’ 

1682 

Germanium  -  Birefringence 
613 

Germanium  -  Compressive  properties 
612,  1931 

Germanium  -  Conductivity 
1984 

Germanium  -  Crystal  growth 
1293 
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Germanium  -  Electrical  properties 
623,  1729 

Gerniaiiiuni  -  Electron  spin  resonance 
2023 

Gcrnianiuiii  -  Excitation 
1670 

Germanium  •  Optical  absorption 
1729,  1730 

Germanium  -  Piezoresistance 
614 

Germanium  -  Thermal  expansion 

777 

Germanium  -  Thermodynamic  properties 
1295 

Germanium  -  Thermoelectric  power 
611,  2550 

Germanium  -  Tunneling  (Electronics) 

615-617,  619,  620 

Germanium  alloys  -  Superconductivity 
417 

Germanium  compounds  -  Chemical  bonds 
2088 

Germanium  hydrides  -  Electron  spin  resonance 
881 

Germanium  isotopes  (Radioactive)  -  Nuclear  reactions 
924 

Germanium  surfaces  -  Heat  treatment 
1294,  1296,  1297 
Glass  -  Thermal  properties 

778 

Glutamic  acids  -  Ultrasonic  attenuation 
1783 

Glycerides  -  Biosynthesis 
2482 

Glycerol  -  Viscosity 

3154 

Glycollate  -  Biosynthesis 
1432 

Gold  -  Acoustic  properties 
3018 

Gold  -  Attenuation  coefficients 
1656 

Gold  -  Electrical  resistance 
144 

Gold  alloys  -  Cryogenics 
3160 

Gold  alloys  -  Electrical  resistance 
3156 

Gold  alloys  -  Internal  friction 
1197 

Gold  alloys  -  Thermal  properties 

3155 

Gold  compounds  -  Chemical  reactions 
1971,  1973 

Gold  crystals  -  Plasticity 
1331,  1332 

Gold  films  -  Transport  properties 
905,  907,  908 

Gold  perchlorates  -  Complex  compounds 
1351 

Gonadotrophin  secretions  -  Hypothalniic  factors 
2291 

Grammar  -  Bounded  language 
570 

Graphic  analysis  -  Theorems 
160 


Graphics  -  Biophysics 
600 

Graphics  -  Crystallography 
282 

Gra|9iics  -  Electrical  networks 
339,  362,  1164 

Graphics  -  Regge  trajectories 
1425 

Graphite  -  Magnetic  properties 
1672,  1718,  1735 
Graphite  -  Oscillations 
1712 

Graphite  -  Oxidation 
5,  10,  12,  14 
Graphite  -  Transitions 
1726 

Gravitatior,al  field  -  Mathematical  analysis 
136,  140,  2151,  2742,  3244 
Gravito’is  -  Quantum  electrodynamics 
2152,  2637 

Gravity  -  Quantum  theory 
140,  278,  298,  3248 
Gravity  -  Relativity  the  iry 

138,  2924,  3240,  3241 
Gravity  -  Rotation 
2711 

Green’s  function  -  Exciton  theory 
2012 

Green's  function  -  Ferromagnetism 
576 

Green’s  function  -  Gas  flow  equations 
*  671 

Green’s  function  -  Perturbation  theory 
1238 

Green’s  function  -  Plasma  oscillations 
1665 

Green’s  function  -  Symmetry  theory 
1409 

Grignard  reagents  -  Stereochemistry 
2192 

Grotp  dynamics  -  Attitudes 
700,  701 

Groiqi  dynamics  -  Behavior 
507 

Group  dynamics  -  Leadershqi 
853,  854 

Group  dynamics  -  Performance 
2207 

Group  dynamics  -  Social  interaction 
856,  1094,  1115,  1207,  1208 
Groups  (Mathematics)  -  Functions 
2303 

Groups  (Mathematics)  -  Harmonic  analysis 
1990 

Groups  (Mathematics)  -  Particles 
1403 

Groups  (Mathematics)  -  Permutation  yioups 
1950 

Groups  (Mathematics)  -  Quan'um  theory 
696,  697,  2995 

Groups  (Mathematics)  -  Relativity  theory 
1078 

Groups  (Mathematics)  -  Set  theory 
491 

Groups  (Mathematics)  -  S- matrix 
690 
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Groins  (Mathematic. ’i)  -  SU3  theories 

918,  1286-121)8,  1272,  1273,  1401,  1402,  1405, 
1406,  1413-1415,  1422-1424,  1428,  1430,  1654, 
1917,  1918,  2448,  2999,  3001,  3002,  3046-3048. 
3050 

Gro\f)8  (Mathematics)  -  Symmetry  theory 
3248 

Groups  (Mathematics)  -  Theory 
125,  478,  513 

Guidance  cumputerit  -  Feedback 
1045 

Gyroscopes  -  Fluid  Row 
2025 

Gyroscopes  -  Oscillation 
1980 


Halides  -  Chemical  reactions 
2897 

Halides  -  Complex  compounds 
2022 

Halides  -  Laser  oscillation 
2843 

Halides  -  Molecular  orbitals 
634 

Halides  -  Photochemistry 
3230 

Halides  -  Spectra 

2049,  2050,  3170 

Halides  -  Volumetric  analysis 
2148 

Hall  effect  -  Mathematical  analysis 
1329 

Hallucinogens  -  CompuU  •'  analysis 
443 

Halogen  compounds  -  Elastic  constants 
2156 

Halogen  compounds  -  Synthesis 
2124 

Halogen  inorganic  compounds  -  Infrared  spectra 
244 

Halogenated  hydrocarbons  -  Acoustic  prop'i  res 
1305,  1306 

Halogenated  hydrocarbons  -  Chemical  reactions 
2192,  2268 

Halogenated  hydrocarbons  -  Spectra 
115,  2272 

Halogenated  hydrocarbons  -  Synthesis 
1610-1612 

Halogens  -  Chemical  reactions 
537 

Hankel  functions  -  Errors 
207 

Harmonic  anr  lysis  -  Modulation 
1690 

Harmonic  '  nalysis  -  Sound  waves 
25-.7 

Harmonii  functions  -  Complex  variables 
1564 

Harmonic  functions  -  Theory 
2656 

Harmonic  generators  -  Laser  beams 
2777 

Harmonic  generators  -  Optics 
2036,  2037 

Harmonic  generators  -  Semiconductors 
1042 


Harmonic  generators  -  Submillimeter  waves 
1220 

Harmonic  oscillators  -  Degeneracy 
918 

Harmonic  oscillators  -  Elasticity 
3055 

Harmonic  oscillators  -  Plasmas 
2768 

Hearing  -  Psychometrics 
1245,  1246 

Heart  -  Amines 

1261,  1362,  1366,  1368,  1369,  1476 

Heart  -  Norepinephrine 
1364,  1371,  1374 

Heart  muscle  -  Action  potential 
459 

Heat  capacity  -  Measurement 
2047 

Heat  conduction  -  Nonplanar  geometries 
2373 

Heat  transfer 

see  also  as  a  subdivision,  e.  g. ,  Boundary  layer 
Heat  transfer 

Heat  transfer  -  Accomodation  coefficients 
1604 

Heat  transfer  -  Boundary  layer  stability 
863 

Heat  transfer  -  Chemical  reactions 
9 

Heat  transfer  -  Combustion  chambers 
861 

Heat  transfer  -  Convection 
8 

Heat  transfer  -  Copper 
2639 

Heat  transfer  -  Fluids 
1981 

Heat  transfer  -  Gases 
4 

Heat  transfer  -  Hypersonic  flow 
795 

Heat  transfer  -  Laminar  separation 
2361 

Heat  transfer  -  Magnetohydrodvnamic  flow 
1339 

Heat  transfer  -  Mass  transfer  theory 
7 

Heat  transfer  -  Mathematical  analysis 

382,  561,  564,  1340-1342,  1573,  2662 

Heat  transfer  -  Stagnation  point 
1636 

Heat  transfer  -  Superconductors 
415 

Heat  transfer  -  Theory 
1353 

Heat  transfer  -  Transport  properties 
409 

Heavy  water  -  Reaction  kinetics 
3029 

Helical  polymers  -  Excimer  formation 
641 

Helium  -  Bubble  chamber  magnets 
1719 

Helium  -  Electron  bombardment 
2221-2225 

Helium  -  Electron  diffraction  analysis 
1235 
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Helium  -  Excitatton 

710,  722,  2219-2221,  2223-2226 
Helium  -  Glow  (Bscharges 

1784,  2926,  2928-2930 
Helium  -  Hyperflne  structure 

276,  2737,  2925,  3214,  3217 
Helium  -  Nuclear  properties 

77,  631,  648,  2707,  r.54,  2620,  3005,  3103,  3200 
Helium  -  Phase  transitions 

1698,  1732,  2024,  2214,  3093 
Helium  -  Properties 

1696,  1731,  1768 
Helium  -  Ruction  kinetics 
2927 

Helium  -  Thermodynamic  properties 
1701,  2614,  3090 
Helium  -  Ultrasonic  propagation 
1734 

Helium  (Liquid)  -  Electrons 
656,  657 

Helium  (Liquid)  -  Excitation 
3072 

Helium  (Liquid)  -  Films 
2010 

Helium  (Liquid)  -  Fluid  dynamics 
662,  840,  841,  3239 
Helium  (Liquid)  -  Heat  transfer 
3089 

Helium  (Liquid)  •  lambda  transformation 
2868 

Helium  (Liquid)  -  Rotation 

270,  658,  663,  664,  1663,  2025-2027 
Helium  (Liquid)  -  Thermo^namics 
661 

Helium  crystals  -  Vibrational  frequencies 
414 

Helium  groq)  gases  -  Equations  of  state 
1969 

Helium  ions  -  Decay  schemes 
'  713 

Helium  mixtures  -  Spectroscopic  analysis 
2932 

Helium-potassium  plasmas  -  Electrical  conductivity 
211 

Hemoglobins  -  Molecular  reactions 
469 

Heptcnes  -  Photoche  istry 
133,  134 

Heterocyclic  compounds  -  Organoboranes 
2123 

High  pressure  research  -  Acoustic  p’^operties 
772 

High  pressure  research'-  Atomic  structure  * 

1702 

High  pressure  research  -  Metals 
143,  144 

High  nressure  research  -  Sodium  chloride 
145 

High  pressure  research  -  Superconductivity 
430 

High  temperature  research  -  Aluminum  halides 
,  2048 

High  temperature  research  -  Electron,  ignettc  waves 
364,  368 

High  temperature  research  -  Gases 
ill,  707 
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Hi|di  temperature  research  -  Inorganic  comixiunds 
2044 

High  temperature  research  -  Oxidation 

10,  12 

High  temperature  research  -  Surface  interactions 
792 

Hilbert  space  -  Function  decomposition 
2657 

Histocylochemistry  -  Amines 
1014,  1019 

Hollow  cathode  lamps  •  i>ci  formance 
729  e 

Holmium  -  Atomic  energy  levels 
901 

Holography  -  Lasers 
2521 

Holomorphic  functions  -  Manifolds 
2178,  2423 
Homtdogy  -  Theory 
1648,  2179 

Hormones  -  Physiology 
898,  1288,  1379 
Hormones  -  Secretion 
1380,  1381 

Hormones  -  Sexual  behavior 
1881 

Human  engineering  -  Data  processing  systems 
1951,  1959,  2974 
Hydraulic  jets  -  Operation 
1140 

Hydrazines  -  Chemical  reactions 
21,  2051,  2410 
Hydrazines  -  Fuel  cell'' 

2695 

Hydrazines  -  Reaction  'etlcs 
82,  2413,  2414 

Hydrazine  derii’atives  -  Synthesis 
1345 

Hydrazine  diperclilorates  -  Deflagration 
84-88 

Hydiocarbon-air  mixtures  -  Ignition 
950 

Hydrocarbon  mixtures  -  Reaction  kinetics 
1127,  1128 
Hydrocarbons  -  pH 
254,  256-258 

Hydrodynamics  -  Plasmas 
976,  977,  1936 
Hydrodynamics  -  Theory 
932,  1945 

Hydrodynamics  -  Vortices 
1327 

Hydrogen  -  Adsorption 
2252 

Hydrogen  -  Atmospheric  studies 
236 

Hydrogen  -  Color  centers 
2018 

Hydrogen  -  Crystal  structure 
731 

Hydrogen  -  Dissociation 

243,  2213,  2215,  2216 
Hydrogen  -  Electron  bombardment 
2215,  2216 

Hydrogen  -  Electron  diffraction  analysis 
1235 


>  891  •• 


Am  FORCE  SCIENTIFIC  RESEARCH 


Subject  Index 


Hydrcit$en  -  Flames 
9S0 

Hydrogen  -  Nuclear  properties 

938,  1904,  1969,  2707,  2759,  2921,  3157 

Hydrogen  -  Properties 

541,  753,  3084,  3208 

Hvdrogen  •  Reaction  kinetics 
81,  1128,  1861 

Hydrogen  -  Recombination  reactions 
2119,  2252 

Hydrogen  -  Spectra 

990,  2710,  3130,  3207 

Hydrogen  bromide  -  Spectra 
884,  3062 

Hydrogen  chloride  -  Lasers 
248 

Hydrogen  compounds  -  Reaction  kinetics 
1497,  1498 

Hydrogen  cyanide  -  .larmonic  generation 
1220 

Hydrogen  cyanide  -  Infrared  spectra 
245 

Hydrogen  fluoride  -  Diffusion 
2335 

Hydrogen  iodide  •  Crystal  structure 
1320 

Hydrogen-oxygen  mixtures  -  Reaction  kinetics 
1127 

Hydrogen-oxygen  mixtures  -  Tnermodynamlc  properties 
4,  1497,  1498 

Hydrogen  peroxides  -  Chemical  reactions 

148 

Hydrostatic  equilibrium  -  Configuration 
2438 

Hydroxides  -  Dielectric  properties 
927 

Hyperbolic  equations  -  '^lasi-llnear 
551 

Hyperbolic  functions  -  Boundary  value  problems 
2655 

Hyperbolic  functions  -  Theory 
1069 

Hypercapnea  -  Electrical  impedance 
450 

Hypercubic  symmetry  -  Integration 
2070-2072 

Hyperfine  structure  -  Field  structure 
3123 

Hyperfine  structure  -  H  center 
719 

Hyperfine  structure  -  Helium 
276 

Hyperfine  structure  -  Measurement 
1781 

Hyperfine  structure  -  Nuclear  reactions 
2728 

Hyperfine  structure  -  Polarization 
3218 

Hyperfine  structure  -  Spectroscopy 
1868 

Hyperfine  structure  .  Temperature  effects 
742 

Hyperfine  structure  -  Zeeman  levels 
1741 

Hyperglycemia  -  Epinephrine 
1373 


Hyper  ms  -  Decay  schemes 
2240,  2242,  2459 

Hyperons  -  Mathematical  analysis 
2447,  2456 

Hyperons  -  Productim 
2705 

Hyperms  -  Resonance 
2457 

Hypersmic  flight  -  Boundary  layer 
2750 

Hypersmic  flight  -  Orbital  flight  paths 
2972 

Hypersmic  flow 

see  also  Supersmic  flow 

Hypersmic  flow  -  Aerodynamic  heating 
1581 

Hypersmic  flow  -  Blunt  bodies 
234.',  2345 

Hypersmic  flow  -  Boundary  layer 
672,  2358,  3058 

Hypersonic  flow  -  Dissociatim 
671 

Hypersmic  flow  -  Drag 
2508-2510 

Hypersmic  flow  -  Heat  transfer 
795 

Hypersmic  flow  -  Measurement 
976 

Hypersmic  flow  -  Perlurbulim  theory 
2134 

Hypersmic  flow  -  Shock  waves 
672,  2983,  2984 

Hypersmic  flow  -  Temperature 
794 

Hypersmic  flow  -  Theory 
201 

Hypersonic  flow  -  Thermal  radiation 
1583 

Hypersmic  flow  -  Wedges 

2358 

Hypersonic  vehicles  -  Research 

2359 

Hypersmic  waves  -  Anharmonic  attenuation 
3161 

Hypnosis  -  Amnesia 
2746 

Hypnosis  -  Behavior 

1872,  2292,  2293 

Hypnosis  -  Review 
1870 

Hypothalamus  -  Diabetes 
2565 

Hypothalamus  -  Electrophysiology 
2578-2580 

Hypothermia  -  Arrythmia 
1476 

Hypothermia  -  Electrical  impedance 
450 

Hypothermia  -  Metabolism 
2332,  2333 


Ice  -  Diffusion 
2335 

Ice  -  Porosity 

3149,  3150 
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Igneous  rock  -  X-ray  spectroscopy 
2404 

Ignition  -  Mathematical  models 
2412 

ignition  -  Theory 
952 

Imidcgen  -  Inirared  spectrum 
249 

Immunology  -  Antibody  formation 
3110-3114 

Impedance  -  Measurements 
2398 

Impedance  -  Realization  cycle 
1829 

Impedance  matching  -  Tunnel  diodes 
361 

Impurities  -  Configuiation  mixing 
636 

Impurities  -  Potential  iheor; 

no 

Impurity  conductance  -  Compressive  properties 
612 

Incoherent  scattermg  -  Corrections 
1239 

Incoherent  scattering  -  t  .<sma  oscillations 
797 

Incompressible  (low  -  Boundary  layer 
2346,  2351,  2368,  2699 

Incompressible  flow  -  Magnetohydrodynamics 
204 

Incompressible  How  •  Mathematical  analysis 
32-34,  381,  1328,  2363 

Incompressible  flow  •  Motion 
1885 

Incompressible  flow  -  Panels 
1602 

Indexes  •  l^ADEX 
52 

Indexing  -  Automation 
857,  2289 

Indium  -  Properties 

2tj,  2160 

Indium  alloys  -  Crysta'  lattices 
420 

Indium  alloys  -  Diodes 
1674 

Indium  alloys  -  Magnetization 
3140 

Indium  alloys  -  Microwaves 
2949,  2950 

Indium  alloys  -  Super-  onductivity 
429 

Indium  antimoriides  -  Properties 
106,  107,  lOBO,  2770,  2828 

Indium  arsenides  -  Properties 
1725,  2617 

Inductance  -  Circuits 
1796 

Industrial  equipment  -  Simulation 
475 

Industrial  psychology  -  Decision  theory 
1095 

Industrial  psychology  -  Personnel  management 
853 

Inelastic  scattering  -  Angular  correlations 
2992 


Inelastic  scattering  -  Electron  transttions 
7u3 

Inelastic  scattering  -  Mathematical  analysis 
299,  1408 

Inelastic  scattering  -  Measurement 
917 

Inelastic  scattering  -  Momentum  transfers 
2753 

Inelastic  scattering  -  Nuclear  properties 
1492,  2439,  2703,  2716 

Inelastic  scattering  -  Theory 
821,  1543 

Inequalities  -  Boundary  value  problems 
396 

Inequalities  -  Determinants 
499 

Inequalities  -  Differential  geometry 

2000,  2002 

Inequalities  -  Functional  analysis 
1551,  1563,  2824 

Inequalities  -  Mathematics 
2298 

Inequalities  -  Matrix  algebra 
504 

Inequalities  -  Measurement  theory 
1032 

Inequalities  -  Nuclear  scattering 
531 

Inequalities  -  Partial  differential  equations 
548 

Inequalities  -  Potential  theory 
1555 

Inequalities  -  Statistical  analysis 
149,  407 

Inert  gas  compounds  -  Cryogenics 
2537 

Inert  gases  -  Crystal  lattices 
2553,  2557 

Inert  gases  -  Thermionic  comerters 
3007,  3009 

Inert  gases  -  Viscosity 
2184 

Inertia  -  Oscillation 
402 

Information  retrieval  -  Computers 
2096 

Information  retrieval  -  Documentation 
2289 

Information  retrieval  -  Effectiveness 
2644 

Information  retrieval  -  Libraries 
2832 

Information  retrieval  -  Mathematical  logic 
508,  3137 

Information  retrieval  -  Processing 
1384 

Information  retrieval  -  Subject  indexing 
1275,  3124 

Information  retrieval  -  Test  methods 
1118 

Imormation  retrieval  -  Theory 
1258 

Information  sciences  -  Language 
570,  1117 

Information  sciences  -  Scientific  research 
38 
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Information  systems  -  Cybernetics 
2064 

Information  theory  -  Control  systems 
2697,  2399,  2620,  2623 

Information  theory  -  Circuits 
21’.  4 

Information  theory  -  Coding 

1052,  1831,  2104,  2106 

Information  theory  -  Errors 
358 

Infm’mation  theory  -  Mathematical  analysis 
510,  511,  1211,  1822,  2175 

Information  theory  -  Phase  modulation 
1835 

Information  theory  -  Photoelectric  detectors 
850-852 

Information  theory  -  Quantum  mechanics 
848,  849 

Information  theory  -  Reaction  (Psythoiogy) 

1953 

InforituiUon  theory  -  Recall 

1954 

Triermation  theory  -  Signals 
2602,  2688 

Information  theory  -  Stochastic  processes 
1175 

Infrared  abs jri.tion  -  Semiconductors 
1703 

Infrared  deteettor.  ■■■  Matrix  technique 
245,  249 

Infrared  spectra  -  Temperature  dependence 
2604 

Infrared  spectrometers  -  Design 
253 

Infrared  spectroscopy  -  Analvsls 
2600 

Infrared  spectroscopy  -  High  tc-mperatur"!  research 
2867 

Infrared  spectroscopy  -  Isotopic  effects 
2050 

Infrared  spectroscopy  -  Molecular  properties 
246 

Infrared  spectroscooy  -  Photoisomenzation 
2516 

Infrared  spectrooct^y  -  Review 
250 

Infrared  spectroscopy  -  Solvent  effects 
2422 

Infrared  radiation  -  Refractive  index 
2617 

Ingestion  (Birds)  -  Control  theory 
2256 

Ingestion  (Birds)  -  Motivation 
2254,  2255 

Injectors  -  Design 
889 

Inorganic  Chemistry  -  Symposium 
2481 

Inorganic  compounds  -  Infrared  spectra 
1843 

Inorganic  compounds  •  Oxidation-reduction  reactions 
1352 

Inorganic  compounds  -  Thei  niodynamie  properties 
2044 

Input- output  devices  -  Convergence  theory 
599 


Input- output  devices  -  Synthesis 
1766 

Insects  -  Biological  clocks 
536 

Insects  -  Cornea!  patterns 
1358 

Inserts  -  Sensory  perception 
2986 

Insects  -  Visicn 
180 

Instrumentation  -  Radiometer  calibration 
437 

Instrumentation  -  Tectonics 
837 

Integral  calculus  -  Polynomial  identities 
1096 

Integra)  equations  -  Algm'ithms 
2837,  2874 

Integral  equations  -  Boundary  value  problems 
2135,  2140 

Integral  equations  -  Loop  antennas 
318 

Integral  equations  -  Many-body  problem 
297 

Integral  equations  -  Nuclear  scattering 
1525,  1527,  2701,  2702 

Integral  equations  -  Percus-Yevick  derivations 
198 

Integral  equations  -  Solid  state  physics 
496 

Integral  equations  -  Stress 
2138 

Integral  equations  -  Theory 

150,  522,  533,  1074,  1557 

Integral  functions  -  Fourier  analysis 
1785 

Integral  functions  -  Hamiltonian  function 
1087 

Integral  transforms  -  Atomic  orbitals 
1233 

Integral  transforms  -  Elasticity 
2139,  2141 

Integral  transforms  -  Functional  analysis 
1621 

Integral  transforms  -  Nonlinear  systems 
17“?’,  1749 

Integral  transforms  -  Nuclear  reactions 
534 

Integral  transforms  -  Poisson  functions 
1565 

Integrals  -  Field  theory 
1534,  1537,  1562 

Integrals  -  Functions 
1558 

Integrals  -  Matrix  algebra 
348,  349 

Integrals  -  Quanium  mechanics 
1522 

Integrated  circuits  -  Electrical  resistance 
2789 

Integrated  circuits  -  Feedback  amplifiers 

336 

Integrated  cti-cuits  -  Harmonic  oscillation 
1187 

Integrated  circuits  -  Oscillators 

337 
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Intensity  -  Measurement 
460 

Interception  probabilities  -  Problems 
1039,  1040 

Interferometers  -  ApplicaHon 
1125 

Interferometers  -  Astronomy 
2817 

Interferometers  Dielectric  coefficients 
1857 

Intermetallic  coupounds  -  Magnetic  properties 
2325,  2326 

Intermetallic  compounds  -  Single  crystals 
1222 

Internal  friction  -  Relaxation  time 
1197 

International  Years  of  the  Quiet  Sun  -  Symposium 
GC,  61 

Interpersonal  relationship  -  Analysis 
1030.  1031,  1075 

Interpolation  -  Functional  analysis 
2301 

Interstellar  matter  -  Ice 
212 

Interstellar  matter  -  Stellar  evolution 
237,  239-241 

Invariance  •  Control  systems 
2619 

Invariance  -  Electromagnetic  waves 
2635 

Invariance  -  Methods 
1087 

Invariance  -  Quantum  mechanics 
2633 

Inverters  -  Microwave  amplifiers 
322 

Iodine  -  Absorption  spectra 
2029,  2863 

Iodine  -  Properties 
1295,  1487 

Iodine  compounds  -  Absorption  ^ectra 
195,  2272 

Iodine  isotopes  (Radioactive)  -  Decay 
555 

Ion  accelerators  -  Heavy  ions 
101 

Ion  beams  -  Chemical  synthesis 
1509 

Ion  beams  -  Plasma  interactions 
1854 

Ion  beams  -  Properties 
331,  1775 

Ion  density  -  Measurement 
891 

Ion  Engines  -  Symposium 
2127 

Ion  mobility  -  Theory 
659 

Ion  pumps  -  Voltage  effects 
487 

loniza'ion  -  Electric  fields 
1193 

Ionization  -  Electrostatic  probes 
3006 

Ionization  -  Magnetohydrodynamics 
979 


Ionization  -  Photochemical  reactions 
2520 

Ionization  -  Plasmas 
978,  1805 

lonitaHon  -  Surface  property 
2286 

Ionization  gauges  --  Design 
1157 

Ion*  zation  potentials  -  Anthracene 
827 

Ionization  waves  -  Explosion  effects 
3030,  3031 

loidzed  gases  -  Sound  velocity 
Ibll 

tonized  gases  -  Transport  properties 
1858,  2694 

Ionosphere  -  Electron  density 
802 

Ionosphere  -  Plasma  oscillations 
797 

Ionosphere  -  Whistlers 
2791 

Ionospheric  propagation  -  Measurement 
1180 

Ions 

see  also  specific  types  of  tons,  e. 

Ions  -  Absorption  cross  sections 
663,  664 

Ions  -  Atomic  collisions 
917 

Ions  -  Chemical  equilibrium 
1122 

Ions  -  Crystal  structure 
104 

Ions  -  Line  spectrum 
1111 

Ions  -  Paramagnetic  resonance 
626,  1034,  1350,  2576 

Ions  -  Properties 

1176,  1737,  2132 

Ions  -  Solvent  interactions 
925 

Ions  -  Transport  properties 
858 

Iran  -  Earthruakes 
225 

Iridium  compounds  -  Chemical  reactions 
1974 

Iron  -  Atomic  energy  levels 
268 

Iron  -  Emission  spectra 
833 

Iron  -  Ionization 
1110 

Iron  -  Mossbauer  effect 

1055,  1202,  1644,  3052 

Iron  -  Nuclear  properties 
268,  3094 

Iron  -  Properties 

1196,  3093,  3097 

Iron  -  Solar  spectrum 

1110,  1112 

Iron  -  Solvent  extraction 
2160 

Iron  alloys  -  Mossbauer  effect 
1108 
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Iron  compouiius  -  Bonding 
3087 

Iron  compounds  -  Chemical  reactions 
1906 

Iron  compounds  -  Complex  compounds 
3188 

Iron  compounds  -  Magnetic  properties 
1658 

Iron  compounds  -  Metal  carbonyls 
1910 

Iron  compounds  -  Mossbauer  effects 
3042 

Iron  compounds  -  Syntnesis 
1912 

Iron  crystals  -  Resistance  (Eloctrical) 

680 

Iron  fluorides  -  Covalency 
1720 

Iron  group  impurities  -  Paramagnetic  resonance  studies 
2888 

Iron  oxides  -  Antiferromagnetism 
1681.  1683 

Iron  phosphates  -  Specific  heat 
1925 

Iron-silicon  crystals  -  X-ray  transmission 
3164 

Irreversible  processes  -  Liquids 
651 

Irreversible  processes  -  Operators  (Mathematics)' 

118 

Irreversible  processes  -  Quantum  theory 
652,  699 

Irreversible  processes  -  Thermodynamics 
197 

Isomeric  transitions  -  Europium 
1106 

Isomerization  -.  Mechanism 
1131 

Isomerization  -  Polycjclic  compounds 
1134 

Isomers  -  Stability 
688 

Isoprc^yl  radicals  --  Production 
2514 

Isotopes 

see  also  specific  isotopc.s,  e.  g. ,  Germanium 
Isotopes  (Radioactive) 

Isotopes  (Radioactive) 

see  also  Radioactive  isotopes 

see  aTsb  specific  isotopf  s,  e,  g. ,  Germanium 

Isotopes  (Radioactive) 

Isotopic  exchange  reactions  -  Kinetics 
838 

Iterative  methods  -  Analysis 
3173 


Japanese  language  -  Analysis 
1753 

Jet  aircraft  -  Noise 
2976 

Jet  aircraft  -  Stability 
2971 

Jet  diffusion  flames  -  Theory 
16 

Jit  •  iigine  luels  -  .Analysis 
951 


Jet  engine  noise  -  Measurement 
2981 

Jet  flames  -  Stabilization 
1460 

Jet  mixing  -  Compressible  flow 
1566 

Jet  mixing  -  Ramjets 
2573 

Jet  mixing  flow  -  Proton  interaction 
3043 

Jet  mixing  flow  -  Separation 
383 

Jet  mixing  flow  -  Turbulence 
2369 

Jets  -  Axisymmetric  flow 

2364 

Jets  -  Molecular  velocity 
971 

Jets  -  Supersonic  flow 
2306 

Jets  -  Two-dimension.ll  flow 

2365 

Junction  diodes  -  Voltage 
338 

Jupiter  (Planet)  -  Extrater.  .rial  radio  waves 
813 

Jupiter  (Planet)  -  Radio  astronomy 
800,  811 


Ketenes  -  Photochemical  reactions 
2915 
Ketones 

see  also  specific  compounds,  e.g,.  Acetone 
Ketones  -  Alkylation 

1613,  1617 

Ketones  -  Carboxylic  acids 
2327 

Ketones  -  Chemical  reactions 

1614,  1615,  2193 

Ketones  -.  Photochemical  reactions 
2164,  2194,  2514,  3127 
Ketones  -  Pyrolysis 
3024 

Kidney  -  Diagnosis 
456,  457 
Kidney  -  Lymph 
454 

Kidney  -  Potassium  uptake 
1289,  1290 

Kinetic  theory  -  Poltzmann  equation 
2114 

Kinetic  theory  -  Distribution  functions 
2347,,  2350 

Kinetic  theory  -  Rice-Allnatt  equations 
639,  651 

Kinetic  theory  -  Shock  waves 
759,  760 

Kinetic  theory  -  Statistical  mechanics 
931,  2643 

Kryjiton  -  Absorption  spectra 
636 

Krypton  -  Molecular  energy  levels 
630,  647 

Krypton  -  Vapor  pi  essure 
3083 
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Knudsen  number  -  Rarefaction  parameter 
385 


Laminar  boundary  layer  -  Fluid  flow 
2351,  2358,  2362 

Laminar  boundary  layer  -  Mass  transfer 
2009 

Laminar  boundary  layer  -  Reviews 
673 

Laminar  boundary  layer  -  Transport  properties 
2005 

Laminar  boundary  layer  -  Velocity  distribution 

2360 

Laminar  flow  -  Blunt  bodies 
201 

Laminar  flow  -  Jet  mixing 
1566 

Laminar  flow  -  Separation 

2361 

Laminar  flow  -  Thermal  diffusion 
1580 

Langmuir  probes  -  Applications 
1866 

Langmuir  probes  -  Plasma  physics 
1748,  2411,  2980,  3008 

Language  -  Analysis 

1384,  1754,  2966 

Language  -  Causative  forms 
1753 

Language  -  Computers 
1310-1312,  3144 

Language  -  Identification 
2763 

Language  -  Information  retrieval 
63,  1258 

Language  -  Mathematical  models 
438 

Language  -  Problem  solving 
571 

Language  -  Syntax- oriented  translators 
3143 

Lanthanum  -  Magnetic  properties 
2325 

Lanthanum  -  Stai.nng  propertu  > 

1814 

Li  lha 'um  .illoy.s  -  Electrical  propertu  s 
421,  29K 

Lanthanum  alloys  -  Phase  studies 
2911 

Lanthanum  chlorides  -  Atoniii  energy  levels 
1667 

Lanthanum  compounds  -  Magnetic  pio  erties 
2326,  2822 

lanthanum  isotopes  (K.idioactivej  -  Recav 
556 

Laser  amplifiers  -  Dispi  rsion  effects 
1124 

Laser  beams  -  Acoustic  wave 
1968 

Laser  beams  -  Powdered  solids 
3133 

Ijaser  beams  -  Scattering 

98,  99,  1751,  1866,  2200,  2201 

latsers  -  Absorjition  spectroscopy 
3225 


Lasers  -  Antenna  configuration 
335 

Lasers  -  Applications 
300,  725,  726 

Lasers  -  Cavity  resonators 
219 

Lasers  -  Crystal  structure 
1877 

Lasers  -  Ee  ission 

77,  lOu,  221,  1223,  2250,  2251,  3226 
Lasers  -  Free  radicals 
1938 

Lasers  -  Frequency  selection 
247 

Lasers  -  Gas  discharges 
2839,  2843,  2959 
Lasers  -  Gases 

247,  248,  1226,  2777,  2844,  3227 
Lasers  -  Materials 
2069 

Lasers  -  Noise 
1786 

Lasers  -  Optical  communication 
1124,  1126 

Lasers  -  Optical  properties 

1050,  1219,  2228,  2469 
Lasers  -  Photographic  techniques 
2521 

Lasers  -  Properties 

368,  1744,  1839,  2841 
Lasers  -  Reaction  kinetics 
2591,  3029 

Lasers  -  Semiconductors 
12)r,  1688 
Lasers  -  Technology 
220,  2842 

Latin  America  -  Social  science  research 
386 

Lattice  defects  -  Mathema'ical  analysis 
89 

L.ittices  -  Atom  diffusion 
969 

Lattices  -  Impedance 
328* 

Lead  Atomic  energy  levels 
723,  724 

Lead  -  Line  spectra 
712 

Lead  -  Thermodynamic  properties 
827,  1544,  1545,  1864 
Lead  alloys  -  Magnetization 
3140 

Lead  alloys  -  Superconductivity 
428,  3139 

Lead  chlorides  Thermodynamic  properties 
1228 

Lead  crystals  -  Plasticity 
1331,  1332 

Lead  isotopes  (Stable)  -  Proton  scattering 
1649 

Leadership  -  Group  dynamics 
1207 

Leadership  Industrial  psychology 
853 

Leadership Verbal  behavior 
2568 
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Learning  -  Analysis  of  variance 
2428 

Learning  -  Control  systems 
244S 

Learning  -  Dolphin 
780 

Learning  -  Electroencephalography 

Learning  -  Mathematical  models 
598,  1962,  2761,  2762 

Learning  -  Neurqphysiology 
1007,  1009 

Learning  *■  Ribonucleic  acids 
1008 

Learning  -  Theory 
981 

Learning  -  Tracking 
1346-1348 

Learning  (Octopus)  -  Brain  lesions 
1444,  1445 

Learning  (Octopus)  -  Food  effects 

1438 

Learning  (Octopus)  -  Neurological  factors 
1442 

Learning  (Octopus)  -  Physiology 

1439 

Learning  (Pigeon)  -  Lesion  effects 
2806,  2807 

Learning  machines  -  Adaptive  systems 
1215 

Learning  machines  -  Algorithms 
112 

Learning  machines  -  Control  systems 
2446,  2834,  2835 

Learning  machines  -  Linear  systems 
113 

Learning  machines  -  Performance 
1020 

Learning  machines  -  Problem  solving 
3069 

Least  squares  method  -  Linear  systems 
li3 

Legendre  functions  -  Application 
1022 

Lenses  -  Optics 
2611,  2613 

Lepton  scattering  -  Model  theory 
2706 

Leptons  -  Decay  schemes 
1533 

Leptons  -  Nuclear  reactions 
1404,  2732 

Leptons  -  Pair  production 
1336 

Libraries  -  Cataloging 
2288,  2832 

Lifetimes  -  Measurement 
2213,  2214,  2217 

Light  -  Properties 

733,  1221,  2769 

Light  -  Stimulation 
2315,  2320 

Lighl -  Theory 
2533 

Light  emission  -  Rocket  engines 
2962 


Light  pulses  -  Sources 
78 

Lighl  sources  -  Radiofrequency 
3174,  3179 

Light  transmission  -  Measuremenl 
1124 

Line  spectra  -  Intensity 
462,  712 

Line  spectra  -  Light  scattering 
824 

Line  spectra  -  Measurements 
3207,  3214 

Line  spectra  -  Resonance 
1746 

Linear  inequalities  -  Determination 
1038,  1039 

Linear  programming  -  Applications 
1045 

Linear  systems  -  Algebraic  structure 
2749 

Linear  systems  -  Analysis 

1024,  1026,  1043,  2110 
Linear  systems  -  Antiferromagnetism 
2339 

Linear  systems  -  Coding 
371,  373 

Linear  systems  -  Conjugate  points 

2477 

Linear  systems  -  Control 
314,  2109,  2619 

Linear  systems  -  Identifications 
1033 

Linear  systems  -  Mathematical  analysis 

155,  158,  333,  354,  369,  473,  575,  1149,  2170 
Linear  systems  -  Noise  stability 

2478 

Linear  systems  -  Optimizaiion 
356,  1159,  2794 
Linear  systems  -  Stability 
321,  2626 

Linear  systems  -  Stochastic  processes 
574 

Linear  systems  -  Synthesis 
1147 

Linear  systems  -  Time  lag 
1150,  1161 

Linguistics  -  Information  retrieval 
1238 

Linguistics  -  Theory 
1754 

Lipids  -  Biosynthesis 
2482 

Liquefied  carbon  -  Chemical  reactions 
2267 

Liquefied  gases  -  Combustion 
2130 

Liquefied  gases  -  Helium 
1696 

Liquefied  gases  -  Properties 
196,  301,  3098 
Liquid  fuels  -  Combustion 

1285 

Liquid  fuels  Flame  propagation 

1286 

Liquid  helium  -  Acoustic  properties 
1768 
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Liquid  helium  -  S^iec'fic  heat 
?8I3,  2814 

Liquid  jets  -  Eiqilosions 
516 

Liquid  jets  -  Stability 
862 

Liquids  jets  -  Velocity  modulation 
868 

Liquid  metals  -  Interface  stability 
3147 

Liquid  metals  -  Magnetic  properties 
621,  1047 

Liquid  metals  X-ray  diffraction  analysis 
188,  189 

Liquid  mixture  -  Particle  theory 
3236 

Liquid  rocket  propellants  -  Acoustic  vibration 
397 

Liquid  rocket  propellants  -  Combustion 
861,  889,  2417 

Liquid  rocket  propellants  -  Reaction  kinetics 
2413 

Liquids 

see  also  Fluids 

Liquids  -  Acoustic  properties 
190,  3038,  3039 

Liquids  -  Brillouin  scattering 
2769 

Liquids  -  Cavitation 
516 

Liquids  -  Combustion 
514 

Liquids  -  Dielectric  properties 
2080 

Liquids  -  Diffraction  analysis 
188,  191,  3051 

Liquids  -  Electrons 
632 

Liquids  -  Energy  bands 
644 

Liquids  -  Kinetic  theory 
637,  651 

Liquids  -  Magnetic  properties 
1673,  1716 

Liquids  Nuclear  magnetic  resonance 
1815 

Liquids  -  Optical  properties 
824 

Liquids  -  Statistical  mechanics 
655 

Liquids  -  Surface  area 
1136 

Liquids  -  Thermodynamics 
2680,  2681 

Liquids  -  Transport  problems 
652,  659 

Lithium  -  Atmospheric  studies 
239 

Lithium  -  Atomic  energy  levels 
721,  722 

Lithium  -  Cosmic  rays 
2523 

Lithium  •-  Diffusion 

105,  108,  2604 

Lithium  -  Hyperf’ne  structure 
716,  721 


Lithium  -  Spectra 
2334,  2621 

Lithium  compounds  -  Chemical  reactions 
1343 

Lithium  compounds  -  Magnetic  properties 
1658 

Lithium  compounds  -  Quantitative  analysis 
1616 

Lithium  fluorides  -  Hyperfine  structure 
717,  719 

Lithium  fluorides  -  Infrared  absorption 
1923 

Lithium  halides  -  Elastic  constants 
2156 

Lithium  hydrides  -  Molecular  orbitals 
2084 

Liver  -  Amines 
1362 

liver  (Rat)  -  Hypothermia 
2331 

Loading  -  Anisolrophy 
2275 

Loading  (Mechanics)  -  Boundary  value  problems 
2136 

Loading  (Mechanics)  -  Dilation 
2068 

Loading  (Mechanics)  -  Elastic  analysis 
2665 

Loading  (Mechanics)  -  Mathematic, '.1  analysis 
37,  787,  922,  2167 

Loading  (Mechanics)  -  Rings 
1608 

Loading  (Mechanics)  -  Stresses 
2666,  2668,  2669 

L(^  periodic  antennas  -  Slot  antennas 
363 

Loliginids  -  Chromatic  behavior 
992 

Loop  antennas  -  Current  distribution 
1061,  1063 

Loop  antennas  -  Numerical  analysis 
318 

Loop  antennas  -  plasma  medium 
1065 

Low  temperature  research  -  Beryllium  compounds 
2043 

Low  temperature  research  -  Electromagnetic  waves 
364,  3C8 

Low  temperature  research  -  Ferromagnetism 
272 

Low  temperature  research  -  Helium 
414,  2814 

Low  temperature  research  -  Magnetization 
581 

Low  temperature  research  -  Metals 
827 

Low  tempi,  turc  rc.searcli  -  Seimeondi'ctors 
610 

Low  temperature  research  -  Silver  nitrate 
48 

Low  temperature  research  -  Thermal  properties 
3155 

Ludlamite  Magnetization 
1928 

t.umincscence  -  Catalysis 
2472 
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Luminescence  -  Complex  compounds 
2069 

Luminescence  -  Low  pressure  emission 
2473 

Luminescence  -  Polymers 
624 

Luminescence  -  Sources 
1223 

Lutetium  alloys  -  Magnetic  properties 
2575 

Lyapunov  (unctions  -  Applications 
1053 

Lyapunov  functions  -  Differential  equations 

163 

Lyapunov  functions  -  Feedback  control 
159 

Lyapunov  functiens  -  Stochastic  processes 

164 

Lymphatic  system  Biological  assav 
454 

Lympatic  system  -  Diuretic  activity 
943 

Lysergic  acids  -  Behavior 
449,  451 


Machine  indexing  -  State-of-the-art 
857 

Machine  translation  •  Language 

870,  1258,  1311,  1312,  2066 

Magnesium  -  Chemical  reactions 
2192 

Magnesium  -  Cyclotron  resonance 
568 

Magnesium  -  Thermal  expansion 
775 

Magnesium  -  Ultrasonic  properties 
1318 

Magnesium  compounds  -  Fluorescence 
1575 

Magnesium  compounds  -  Quantitative  analysis 
1616 

Magnesium  compounds  -  Solid  solutions 
2279 

Magnesium  isotopes  (Radioactive)  -  Elastic  scattering 
911 

Magnesium  oxide  crystals  -  Hyperflne  structures 
1055 

Magnesium  oxides  -■  Crystal  lattice  defects 
2016-2019 

Magnetic  fields  -  Detection 
309 

Magnetic  fields  -  Galaxies 
737 

Magnetic  fields  -  Mathematical  analysis 
1745 

Magnetic  fields  -  Production 
1702 

Magnetic  fields  -  Properties 
1668,  1702,  2561 

Magnetic  fields  -  Scientific  research 
1666 

Magnetic  fields  -  Superconductors 
1679 

Magnetic  fields  -  Transport  properties 

3,,  1677,  1692,  1704,  1851,  2186.  2744 


Magnetic  fields  -  Ultrasonic  waves 
1733 

Magnetic  films  -  Boundary  value  problems 
786 

Magnetic  materials  -  Thermal  properties 
779,  1299,  1925 

Magnetic  moments  -  Properties 
724,  2709,  2755 

Magnetic  permeability  -  Experiments 
1104 

Magnetic  properties  -  Measurement 
1671,  1695,  2575 

Magnetic  relaxation  -  Mathematical  analysis 
1047 

Magnetic  sus.’eptibility  -  Temperature  effects 
1718 

Magnetization  -  F.iraday  effect 
1050 

Magnetization  -  Laser  effects 
1049 

Magnetization  -  Temperature 
3097 

Magnetogasdynamic  flow  -  Shock  waves 
2857,  2858 

Magnctogasdynamics  -  Energy  conversion 
2693 

Magnelohydrodynamic  flow  -  Electrical  conductivity 
1247,  1248 

Magnelohydrodynamic  flow  -  Mathematical  analysis 
955,  1249,  1250,  1951,  1952,  1954-1956 

Magnelohydrodynamic  flow  -  Research 
978 

Magnelohydrodynamic  floi,'  -  Thermodynamics 
1253 

Magnelohydrodynamic  generators  -  Electric  currents 
1576 

Magnelohydrodynamic  waves  -  Stability 
251P 

Magnetohydrodynamics  -  Bibliography 
203 

Magnetohydrodynamics  -  Deflagration 
2544 

Magne  ohydrodynamics  -  Electrical  power  production 

2571 
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691,.  1267,  1268,  1405,  1422,  1423,  1430 
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299,  557,  1408 

^articles  -  Infrared  radiation 
298 

Particles  --  Interactions 
1520,  2041,  3239 

Particles  -•  Matheniatieal  analysis 
1407,  1419,  2040 

Particles  -  Nuclear  properties 

C90,  696,  910,  911,  1337,  1404,  1411 

Particles  -  Pair  production 
695 

Particles  -  Physical  properties 
698,  1271 

Particles  -  Polaruation 
1535,  1659 

Particles  -  Ouantum  mec.anics 
295,  296,  805,  1269,  1413 

Particles  -  Relativity  theory 
1266 

Particles  -  Scattering 

301,  1410,  1452,  2430 

Particles  -  Statistical  mechanics 
577,  578,  582 

Particles  -  Two-phase  flow 
2440 

Passive  systems  -  Analysis 
1027 

Pattern  recognition  -  Adaptive  networks 
1227 

Pattern  recognition  -  Classification 

316,,  980,  1048,  2941 

Pattern  recognition  -  Curve  fitting 
2100 

Pattern  reciiy'nition  -  Data  processing  systems 
1942 

Peiutration  -  Boundary  value  pciblems 
2136 

Pentaborane  -  Chemical  reactions 
21 

Penla  nones  -  Pyrolysis 
3024 

Pentaplienylcyclopcntadienyl  chloride  -  Free  radicals 
996 

Pentoxides  -  Optical  absorption 
2183 

Peptides  -  Antigen-antibody  reactions 
3112,  3113,  3114 

Pejitides  -■  Dipole  interactions 
2677 

Pejitidcs  -  Molecular  configuration 
2684,  2685 

Pepidcs  -,  Neurohypophysical  activity 
588 

Pel* ides  -■  Synthesis 
3109 

Pei*ides  -■  Thermodynamics 
2682 

Perception  (Psychology)  -  Biracial  study 
2204,  2205 

Perception  (Psychology)  -  Control 
2203,  2206 

Peiception  (Psychology)  -  Display  systems 
2427 

Perception  (Psychology)  -  Group  dynamics 
854 


Perception  (Psychology)  -  Motivation 
1967 

Perception  (Psychology)  -  Research  concepts 
174 

Perception  (Psychology)  -  Visual  signals 
2425,  2426 

Perchloric  acid  -  Decomposition 
20 

Performance  evaluation  -  Leadership 
1207 

Performance  (Human)  -  Computers 
1349 

Performance  (Human)  -  Productivity 
2207 

Periodicals  -  Apolied  mechanics  reviews 
51 

Perovskites  -  Spectra 
1800,  1825 

Peroxides  -  Chemical  properties 
2227 

Peroxides  -  Decomposition 
818,  993,  994,  995 

Personality  -  Lea  lership 
2568 

Personality  -  '■cuse  oerceptio' 
le^i 

Persuasion  -  Attitudes 
1030 

Perturbation  theory  -  Eigenvalues 
2237 

Perturbation  theory  -•  Excitation 
3211,  3212 

Perturbation  theory  -  Extended  functions 
26,  2662 

Perturbation  theory  -  Gases 
606 

Perturbation  theory  --  Hypersonic  flow 
672 

Perturbation  theory  -  Integral  tr.insfi)rms 
534 

Perturbation  theory  -  Matrix  theory 
278,  694 

Perturbation  theory  •  Microwave  interactions 
184 

PtrturbatiiKi  theory  -  Mijdels 
1513 

Perturbation  theory  -  N-bixly  jiroblems 

522..  2661 

PerturUitnm  thei  y  -  Nucleai  spin 
523 

Perturbation  theory  •  PoUriiation 

1516..  3005 

Perluiuilion  theory  -■  Propagation 
2042 

Pertui  tMlion  theory  •-  Hesuiunce 

739..  1812 

Pel  turtwlion  theory  -  Transition  energy 
2599,  3086' 

Perturbation  theory  -  Turbulence 
1865 

Perturbation  theoiv  -  Wave  functions 
1238,  2233 

Perylene  -  Molecular  structure 
1234 

PETN  -  Surface  properties 
15 
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Petrology  -  Shear  stresses 
768 

Pharmacology  -  Nervous  system 
455 

Phase  shifts  -  Experiments 
1005 

Phase  shifts  -  Scattering 
2236 

Phase  studies  -  Ceramic  materials 
2283 

Phase  studies  -  Condensation 
928 

Phase  studies  -  Cyclone  separators 
563 

Phase  studies  -  Ferromagnetic  system 
579 

Phase  studies  -  Thermodynamics 
489 

Phase  transformations  ~  Dislocation  mechanism 
3125 

Phase  transitions  -  Atomic  fields 
1244 

Phase  transitions  •  Fluids 
650 

Phase  transitions  -  Measurement 
2902 

Phenothiazines  -  Free  radicals 
2900 

Phenoxathin  -  Free  radicals 
2899 

Phenyl  radicals  -  Viscosity  effects 
998 

Philosophy  and  Linguistics  -  Symposium 
1828 

Phonetics  -  Theory 
1836 

Phonons  -  Brlllouin  scattering 
1845 

Phonons  -  Crystals 
1541 

Phonons  -  Full  theory 
1540 

Phonons  -  Photoconductivity 
28  27 

Phonons  -  Photons 
1968 

Phonons  -  Scattering 
300,  2614 

Phonons  -  Specific  heat 
1518 

Phonons  -  Thermal  radiation 
1079 

Phonons  -  Tunneling 
2608 

Phosphates  Simhesis 
2570 

Phosphines  -  t  ■nu  al  reactions 

1970.,  19'/!,.  '973,  1974 

Phosphines  -  Nuclear  magnetic  resonance 

2125 

Phosphines  -  Photm  hei  nsirv 
2322 

Phosphites  -  Photolvsis 
2330 

Phosphonitrile  ihloiules  -  Absorption  spectra 

2029.,  2030 


Phosphonium  compounds  -  Photochemistry 
2323  ,  2324  ,  2330 

Phosphorus  alloys  -  Crystal  growth 
1222 

Phosphorus  compounds  -  Electron  spin  resonance 
879 

Phosphorus  transferases  -  Molecular  structure 
132 

Phosphotides  -  Biosvnthesis 
2482 

Photochemical  reactions  -  Catalysis 
913,  915 

Photochemical  reactions  -  Diffusion  phenomena 
2490 

Photochemical  reactions  -  Energy  transfer 
199 

Photochemical  reactions  -  Reduction 
2487 

Photochemical  reactions  -  Spectral  analysis 
250,  2323,  2324 

Photochemical  reai  lions  -  Spinach  chloroplasts 
2486 

Photoconductivity  -■  Boltzmann  equation 
2827 

Photoconductivity  -  Optical  properties 
1221 

Photodetachment  curves  -  Absorption  spectroscopy 
3230 

Photodisintegration  -  Mathematical  analysis 
3216 

Photoelectric  detectors  -  Information  theory 
851,  852 

Photoelectric  emissions  -  Appluation 
1157 

Photoelectrons  -  Quantum  statistics 
1839 

Photoluminesccnce  -  Measurement 
2795 

Photolysis  -  Energy 
21C4 

Photolysis  -  Tracer  studies 
1356 

Photons  -  Analysis 
713,  1088 

Photons  -  Perturbation  theory 
278 

Photons  -  Phonons 
1968 

Photons  -  Quantum  electrodyntimics 
2152 

Photons  --  Radiation 

298,.  834 

Photons  -  Scattering 

1080,  1427,  2770 

Photons  -  Transport  properties 
142 

Photoiiuclear  reactions  -  Potential  theory 
3076 

Photi^ihosphorylatioii  -  Inhibition 
3107 

Photosensitivity  -  Eye  movements 
2321 

Photosensitivity  -  Nerve  impulses 
2317 

Photosensitiiity  -  Polarized  light 
2308 
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2314 

Photosynthesis  -  Enzymatic  reactions 
914 

Photosynthesis  -  Inhibition 
2872 

Photosynthesis  -  Mechanism 
1432 

Photosynthesis  -  Reduction  (Chemistry) 

2485,  2487 

Photosynthesis  -  Scientific  research 
916,  2486 

Photosynthesis  -  Theory 
912 

Physics  -  Energy  levels 
2925 

Physics  -  General  relativity 
3242 

Physics  -  Scientific  research 
1182,  1184,  1801 

Physics  of  Semiconductors  -  Symposium 
2589-2591 

Physics  of  Solids  at  High  Pressures  -  Symposium 
76 

Physiological  receptors  -  Hydroxytryptamine 
168,  169 

Picric  acid  -  Dissociation 
2015 

Piezoelectric  effect  -  Elcctrooptics 
618 

Piezoelectric  effect  -  Mathematical  models 
2087 

Pigeons  -  Retina 
668 

Pigeons  -  Sensory  perception 
929,  930 

Pilots  -  Visual  perception 
1316 

Pions 

see  also  Mesons 

Pioiis  -  Cross  sections 
2450,  2526 

Pions  -  Decay  reactions 
1530 

Pions  -  Nuclear  reactions 
1338,  2457 

Pions  -  Scattering 

526,  1453,  1506,  2714,  2733 

Pitot  tubes  -  Superfluid  flow 
1698 

Pitressln  -  Parenteral  infusion 
943 

Pituitary  gland'-  Autoradiography 
1379 

Pituitary  gland  -  Cold  effects 
1381 

Pituitary  hormones  -  Biosynthesis 

3141 

Pituitary  hormones  -  Blood  flow  effects 
890 

Pituitarv  hormones  -  Parenteral  infusion 
943 

Pituitary  hormones  -■  Pathology 
587,  588 

Pituitary  hormones  -  Secretion 

3142 


Pituitary  hormones  -  Steroids 
2290 

Planets  -  Celestial  mechanics 
811,  812 

Planets  -  Electromagnetic  study 
2944 

Planets  -  Orbit  determination 
461 

Planets  -  Radar  signals 
796,  806,  809 

Planets  -  Radio  astronomy 
1834 

Plants  -  Metabolism 
131,  2482 

Plants  -  Motion 
452 

Plasma  acceleration  -  Measurement 
973 

Pla'-ma  acceleration  -  Properties 
2801,  2968 

Plasma  accelerators  -  Cyclotron  resonance  phenomena 
2467 

Plasma  accelerators  -  Electron  diffusion 
93,  94 

Plasma  accelerators  -  Heavv  ions 
101 

Plasma  accelerators  -  Magnetohydrcdynamics 
1255 

Plasma  accelerators  -  Properties 
892,  893,  895 

Plasma  accelerators  -  Vortices 
2802 

Plasma  currents  -  Measurement 

749 

Plasma  dynamics  -  Van  Allen  belt 
960 

Plasma  engines  -  Analysis 
2466 

Plasma  engines  -  Cyclotron  resonance  phenomena 
2465,  2467 

Plasma  Engines  -  Symposium 
2127 

Plasma  generators  -  Shock  tubes 
758 

Plasma  generators  -  Stability 
1570,  1571 

Plasma  jets  -  Chemistry 
2878,  2879 

Plasma  jets  -  Electrodes 

750 

Plasma  jets  -  Electron  density 
2980 

Plasma  medium  -  Analysis 
95,  96 

Plasma  medium  -■  Cyclotron  waves 
319 

Plasma  medium  -  Electrual  properties 
30,  31,  1158,  2694,  2800 

Plasma  medium  -  Electrode  interactions 
837 

Plasma  medium  -  Fluid  fl''w 
2407 

Plasma  medium  -  Gas  discharges 
2128,  2129 

Plasma  medium  -  Ion  oscillation 
1176 
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Plasma  medium  -  Kinetic  theory 
805 

Plasma  medium  -  Mathematical  analysis 
1773 

Plasma  medium  -  Micrrjwave  analysis 
2186-2188,  2610 

Plasma  medium  -  Probes 
836 

Plasma  medium  -  Properties 
789,  803,  2186 

Plasma  oscillations  -  Antennas 
1065 

Plasma  oscillations  -  Mathematical  analysis 
1181 

Plasma  oscillations  -  Nonlinear  systems 
1567,  1571 

Plasma  oscillations  -  Quantum  mechanics 
1665 

Plasma  oscillations  -  Radution 
2765 

Plasma  oscillations  -  Scatti  ring 
959,  1808 

Plasma  os 'illations  -  Stability 
319,  1560 

Plasma  oscillations  -  Theory 
2402,  2766 

Plasma  oscillations  -  Voltage 
22 

Plasma  oscillations  -  Waveguides 
308,  2606 

Plasma  physics  -  Accelerators 
2465-2467 

Plasma  physics  -  Amstrcpy 
1056 

Plasms  physics  »•  Argon 
2U'5 

Plasma  physics  -  Ocuteron  beams 
2594,  2>9S 

Plasma  physics  -  Electroiivdrodynamic  (low 
839 

Plasma  physics  -  Electromagnetic  radiation 
365,  1066 

Plasma  physics  -  Electrons 
92 

Plasma  physics  -  Hydronugnetic  iields 
956 

Plasma  physics  -  Ionosphere 
802 

Plasma  physics  •.  Kinetic  theory 
1936.  1937 

Plasma  physics  -  Langmuir  probes 
891,.  2411 

Plasma  physics  -  Microwaves 
323 

Plasma  physics  -  Molecular  electronics 
330 

Plasma  physics  -  Potential  theory 
125u 

Phisma  physics  -  Power  theorems 
1778 

Plasma  physics  -  Scientific  researrh 
364,  368,  954,  1182-1184,  1801 

Plasma  physics  -  Shock  tubes 
90 

Plasma  physics  -  Solids 
2589 


Plasma  physics  -  Stability 
1567,  1805 

Plasma  physics  -  Transfer  efficiency 
2469 

Plasma  physics  -  Two-phase  flow 
2401 

Plasma  physics  -  Waveguides 
187 

Plasma  physics  -  Wind  tunnels 
100 

Plasma  propulsion  -  Theory 
954,  955 

Plasma  radiation  -  Shielding 
102 

Plasma  sheaths  -  Photographic  techniques 
2947 

Plasma  sheaths  -  Theory 
636 

Plasma  streams  -  Magnetic  effects 
2969 

Plasma  streams  -  Synthesis 
2967 

Plasma  trajectories  -  Statistical  function 
805 

Plasma  vortices  -  Marnetic  tieids 
2804 

Plasmas  -  Acceleration 
1399 

Plasmas  -  Collision  frequencies 
2773 

Plasmas  -  Density 

22,  23,  83,  749,  891,  892,  973,  974,  1805, 
2201,  2520 

Plasmas  -  Electrical  properties 

202,  209,  211,.  836,  837,  1857,  2799,  2800 
Plasmas  -  Electromagnetic  radiation 
347,  2620,  2623 
Plasmas  -  Electron  velocities 
1850 

Plasmas  -  Generation 
2967 

Plasmas  -  Hypersonic  flow 
976 

Plasmas  -  Interactions 
1571,  1852,  1854 
Plasmas  -  Ionization 

97-99,  488,  1553,  1770,  1849,  3006,  3009 
Plasmas  -  Magnetic  fields 

759,  ’.005,  1577,  16rs 
Plasmas  -  Magnetohydrodynamics 
1246 

Plasmas  -  Microwaves 

184,  1862,  2250,  2774 
Plasmas  -  Properties 

1748,  2063,  2200,  2947,  2968,  3007 
Plasmas  -  Rela.\ation 
1936,  1939 

Plasmas  -  Resonance  frequency  spectrum 
2823 

Plasmas  -  Semiconductors 
1680 

Plasmas  -  Stability 

1739,  1773,  1826,  1853,  1859 
Plasmas  -  Thermal  properties 

1253,.  1759,  2188,  2202,  2645 
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Plasmis  -  Thomson  scattering 
1751 

Plasmas  -  Turbulence 
1865,  2803 

Plasmas  -  Vortex  structures 
1919 

Plasmas  •  Wave  propagation 

747,  958,  1056,  1867,  2390 

Plasticity  -  Mechanical  properties 
1930,  2274 

Plastics  -  Molecular  structure 
2679,  2687 

Plastics  -  Ibdiation  damage 
2077 

Plastocyanin  -  Oxidation 
2483 

Plates  -  Fluid  flow 
1328 

Plates  -  Vibrations 
2375 

Platinum  -  Thermodynamic  properties 
2552 

Platimun  alloys  -  Specific  heat 
3153 

Platinum  compounds  -  Superconductivity 
425 

Platinum  halide  complexes  •  Infrared  spectra 
1843 

Plexiglas  -  Compressive  properties 
2651 

Poisson  density  functions  •  Applications 
1074 

Polar  regions  -  Atmosphei  ic  soundings 
286,  287,  289,  290 

Polar  regions  •  Radioactive  fallout 
292 

Polar  regions  -  Structural  geology 
231 

Polar  regions  -  Tolerance  (Physiology) 

1277 

Polarization  -  Antenna  radiation  patterns 
335 

Polarization  -  Deiermination 
1041 

Polarization  -  Dipole  moments 
2085 

Polarization  -  Metals 
1697 

Polarization  -  Modulation 

2613 

Polarization  -  Raman  spectra 

2614 

Polarographic  analysis  -  Test  meth 
2145-2147 

Polarons  -  Models  (  Simulatior.' 

632 

Police  -  Communication  systems 
2197 

Political  sciences  -  Bibliography 
177 

Polyatomic  molecules  -  Molecular  specira 
2020,  2131,.  2162 

Polycyclic  compounds  -  Chemical  bonds 
3027 

Polycyclic  compounds  -  Chemical  (quilibrium 
254,  688 


Polycyclic  compounds  -  Crystals  structure 
463 

Polycyclic  compounds  -  Free  radicals 
996 

Polycyclic  compounds  -  Ionization  potentials 
627 

Polycyclic  compounds  -  Nuclear  magnetic  resonance 
687 

Polycyclic  compounds  -  Proton  exchange  reactions 
256-258 

Polycyclic  compounds  -  Reaction  kinetics 
1129 

Polycyclic  compounds  -  Synthesis 
1131,  1134,  1135,  1618 
Polyethylene  plastics  -  Proton  bombardment 
2023 

Polymeric  films  -  Optical  properties 

1874 

Polymerization  -  Kinetics 
1941 

Polymerization  -  Liquid-phase  study 
2947 

Polymers  -  Crystal  structure 

1875 

Polymers  -  Dipole  moments 
2683 

Polymers  -Electron  transitions 
624 

Polymers  -  Energy  conversion 
3115,  3116 

Polymers  -  Excimer  formation 
641 

Polymers  -  Films 
1874 

Polymers  -  Molecular  structure 
2678,  2684,  2685 

Polymers  -  Nuclear  magnetic  resonance 
1486 

Polymers  -  Optical  properties 

1873 

Polymers  -  Piezoelectric  effect 
2087 

Polymers  -  Positrons 
2075,  2077 

Polymers  -  Test  equipment 

1874 

Polynomials  -  Algebraic  topology 
1262 

Polynomials  -  Approximation 
1916 

Polynomials  -  Determinant  method 
35? 

Polynomials  -  Fimrtional  analysis 
530,  2158 

Polynomials  -  Mathematical  prediction 
484 

Polynomials  -  Orthogonal  functions 
1 

Polynomials  -  Tables 
1217 

Polynomials  -  Theory 

483,  1070,  1072,  1096 
Polyoxyethylene  -  Molecular  structure 
2678 

Polysomes  -  Messenger  RNA 
3184 
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FoljxWretifs  -  Electron  transitions 
'624 

Polvstjtrenes  -  Excimer  formation 
641 

PoJytropic  processes  -  Mathematical  analysis 
2934 

Polyvinyl  chloride  -  Properties 
1876 

PcdyvinylnaphUalcnes  -  Electron  transitions 
624 

Pvphyrins  -  Photochemistry 
912 

Positronium  -  Chemistry 
2076 

Positronium  -  Field  theory 
2434 

Positrons  -  Annihilation  reactions 
2075-2079 

Positrons  -  Scattering 
2760 

Potassium  -  Elasticity 

1317 

Potassium  •  Electrical  resit>tance 
2128,  2129 

Potassium  -  Fluorescence 
3174,  3179 

Potassium  -  Solar  radiation 
1100 

Potassium  -  Ultrasonic  properties 

1318 

Potassium  bromide  -  Photoconductivity 
1199-1201 

Potassium  chloride  -  Scattering 
7C6 

Potassium  chloride  crystals  -  lotential  thijory 
2489 

Potassium  compounds  -  Color  oenters 
1193,  1198 

Potassium  compounds  -  Properties 
1926,  1975.  1976,  197? ,  2156 

Potassium  compounds  -  Pyrolysis 
2903,  2904 

Potassium  compounds  -  Thermodynamics 
845 

Potassium  halides  -  Siiectra 
1191,  2540,  3170 

Potassium  ions  -  Neuromuscular  transmission 
1464 

Potential  constants  -  AlgoritI  ms 
2021 

I>ocential  functions  -  Excited  states 
2883 

Potential  scattering  -  Mathematical  analysis 
405,  1650,  1651,  2431,  3003,  3004 

I'otentlal  scattering  -  Theory 
1274,  2994 

Potential  theory  -  Conductinty 
264 

Potential  theory  -  Electron  bombardment 
1393 

Potential  il  uory-  Field  eniii.sion 
2285 

Potential  theory  -  Mathematical  analysis 
no,  150,  552,  1560,  1982,  3209 

Potential  theory  -  Molecules 
706 


Potential  theory  -  Nuclear  models 
521 

Powder  alloys  -  Ductility 
1596 

Powdered  sedids  -  Laser  excitation 
3133 

Power  -leries  -  Electron  u  ansi^iuns 
1897 

Power  series  -  Wave  func.lons 
1238 

Power  iqiectra  -  Television  noise 
1747 

Praseodymium  -  Atomic  energy  li  vels 
1334,  1667 

Precession  -  'Equations  -4  motion 
2861 

Precipitation  -  Solid  soljtioiis 
2279 

Pressure  gauges  -  Applitations 
145.  2252 

Prcssu,-e  gauges  -  Design 
194 

Pressure  oscillations  •  Light  emi.ssioii 
2962 

Pressure  vessels  -  Cascade  strut  lures 
2276 

Pressure  vessels  -  Design 
3220 

Pressure  waves  -  Generation 
375,  376 

Pressurized  water  reactors  -  Nude;,  r  power 
2276 

Primary  cosmic  ray,»  -  Proton  flax 
2527 

Prisoners  of  war  -  Iilerrogation 
173 

Probability  -  Decision  theory 
677 

Probability  -  Reliability  (Elertrot  ics) 

2395 

Probability  -  Theory 

1622,  1992,  1993 

Probability  distribution  functions  -  Electromagnetic  fields 
2535 

Productivity  -  Technological  transfer 
1121 

Programmed  instruction  -  Appl.catlms 
1020,  1171,  1179 

Programming  (Computers)  -  Inilexet 
52 

Programming  (Computers)  -  Ti  me  jtiaring 
513 

Programming  languages  -  Com.|)ile ’s 
870 

Programming  langu.' ges  -  laestgn 
542,  545,  3114 

Project' ve  geomelrv  -  Theory 
1068 

PronietMum  -  Myperfinc  struci ar.' 

:;69 

Promethium  compounds  -  OxiUi'S 
5126 

Propaganda  -  Communist  Chiivi 
1591 

Prop.igation  -  Oscillations 
1730 
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2C06 

Propagators  -  Mathematical  analysis 
2042 

P.opellants 

see  ^ciRc  types  ot  propellants,  e.  g. ,  Liquid 
nocket  propellants:  Sdid  propellants 

Propellants  -  Properties 

1003,  2/96,  2410,  2412 

Propulsion  -  Ramjet  i 

2574 

Propylene  -  Reaction  kinetics 
1861 

Propynes  -  Lithium  derivatives 
3187 

Protein  synthesis  -  Messenger  HNA 
3184 

Protein  synthesis  -  Ribosomes 
2086 

Proteins  -  Amino  acid  composition 
349 

Proteins  -  Antigen-antibody  reactions 
3111 

Proteins  -  Dipole  moments 
2677,  2683 

Proteins  -  Electropnoresis 
933 

Proteins  -  Synthesis 
670,  898,  1319 

Proteins  -  Thermodynamics 
2682 

Proton  beams  -  Plasma  physics 
891 

Proton  scattering  -  Potential  theory 
2437 

Protons  -  Annihilation  reactions 
1414,  1423 

Protons  -  Chemical  reactions 
466 

Protons  -  Coupling  constants 
1903 

Protons  -  Elastic  scattering 
900,  1649,  2818 

Protons  -  Energy  spectrum 
1470 

Protons  -  Hyperfine  structure 
2710 

Protons  -  Inelastic  scattering 
1492,  1652,  1653 

Protons  -  Nuclear  reactions 
687,  1337,  1338,  1422 

Protons  -  Scattering 
608,  2760 

Psycliology  -  Game  behavior 
505,  506 

Psychology  -  Scientific  research 
174,  1758,  2747 

Psj  chometrics  -  Factor  analysis 
3194 

Psychometrics  -  Memory 
3067 

Psychometrics  -  Parachute  jumping 
175 

Psychometrics  -  Personality 
507 

Psychometrics  -  Probability 
844 
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Psychcmetrics  -  Word  association 
981 

Psychophysiology  -  Electrical  current 
2812 

Psychophysiology  -  Optical  images 
1871 

Psychoses  -  Sleep 
920 

Psychotropic  agens  Behavim- 
443 

Pulsation  frequencies  -  Estimation 
1035 

Pulse  code  modulation  -  Picture  transmission 
>842 

Pulse  rate  -  J>.eep 
2587 

Pumping  (Optical)  -  Gas  lasers 
3226 

Punch  -  Penetration 
2136 

Purines  -  Free  radicals 
877 

Pynolytic  graphite  -  Oxidation 
5 

Pyrenes  -  Chemical  reactions 
255 

Pyridines  -  Luminescence 
2069 

Pyridines  -  Pyrolysis 
2898 

Pyridines  -  Synthesis 
1351,  2597 

Pyrimidines  -  Free  radicals 
877 

Pyrimidines  -  Magnetic  resonance  spectra 
200 

Pyrolysis  -  Reaction  kinetics 
U88,  3022-3025 


Quantification  theory  -  Natural  deduction 
3235 

Quantitative  Biology  -  Symposium 
685 

Quantum  chemistry  Boron  compounds 
2495,  2498 

Quantum  chemistry  -  M  Ihematical  analysis 
2496 

Quantum  field  theory  -  Mathematical  analysis 
1508 

Quantum  mechanics  -  Absorption  spectrosi 
3225 

Quantum  mechanics  -  Communication  systems 
848,  849 

Quantum  mechanics  -  Counting  methods 
303 

Quantum  mechanics  -  Cryogenics 
2741 

Quantum  mechanics  -  Crystal  lattices 
413 

Quantum  mechanics  -  Decay  schemes 
1526 

Quantum  mechanics  -  Electrical  condnciance 
2607 

Quantum  mechanics  -  Elementary  particles 
522,  697.  860,.  1521 
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Quantum  mechanics  -  Field  theory 

272,  278,  664,  666,  1523,  1528,  1536 

Quantum  mechanic  s  -  Gases 
3246 

Quantum  mechanics  -  Gravitj 
3248 

Quantum  mechanics  -  Harmonic  oscillators 
918 

Quantum  mechanics  -  IrrevciSible  processes 
652 

Quantum  mechanics  -  Magnetic  fields 
1692 

Quantum  mechanics  -  Mathematical  analysis 

273  527,  534,  691,.  696,  1417,  1419,  1514,  1522, 
2234,  2235,  2237.  2786,  2995  ' 

Quantum  mechanics  -  Model  theoiy 
1532 

Quantum  mechanics  -  Momentum 
1080,  2996 

Quantum  mechanics  -  N-body  pi  obicni 
2436 

Quantum  niechanics  -  Nuclear  phvsics 
512 

Quantum  mecha.ucs  -  Nuclear  reactions 
3209 

Quantum  mechanics  -  Optical  fields 
2532 

Quantum  mechanics  Pair  production 
689,  695 

Quantum  mechanics  -  Particle  interactions 
1088 

Quantum  mechanics  Perturbation  theory 
1506 

Quantum  mechanics  -  Photoelectrons 
1839 

Quantum  mechanics  -  Plasma  oscillations 
1665 

Quantum  mechanics  -  Statistical  analysis 
1081 

Quantum  niechanics  -  Vortices 
270 

Quantum  mechanics  -  Wave  functioii.s 
2993 


Rabbits  -  Gamma  globulin 
3110 

Ra(  coons  -  Nerve  libers 
1333 

Radar  antennas  -  Design 
804 

Radar  echoes  -  Correlation  techniques 
1790 

Radar  echoes  -  Dielectrics 
2169 

Radar  scanning  -  Astronomy 
801,  809,  812 

Radar  signals  -  Echoes 
2602 

Radar  targets  -  Identification 
980 

Radiant  heating  -  Stress 
2641 

Radiation  Boundary  layer 
1584 

Radiation  -  Combustion  gases 
80 


Radiation  -  Field  theory 
2u31 

Radiation  belts  -  Kinetics 
960 

Radiation  damage  -  Desoxyribonucleic  acids 

875 

Radiation  damage  -  Semiconductors 
2590 

Raduitnn  damage  -  Thymidines 

876 

Radiation  measurement  systems  -  Lifetimes 
2078,  2079 

Radiation  spectra  -  Matliematical  analysis 
2624 

Radio  astroiuimy  -  Antennas 
957 

Ridio  astronomy  -  Millimeter  waves 
2952 

Radio  astronomy  -  Moon 
799 

Radio  astronomy  -  Nebuiac 
2954 

Radio  astronomy  -  Planets 

796,  800,  606,  607,  809,  811,  1794,  1834 
Ridio  astronomy  -  Plasma  medium 

803 

Radio  astronomy  -  Scintillation 
808 

Radio  astronomy  -  Solar  corona 
798 

Radio  commupication  systems  -  USSR 
1586-1588 

ftidio  equipment  -  Operation 
957 

Radio  noise  -  Demodulation 
1772 

Radio  receivers  -  Operation 
860,  1035 

Radio  signals  -  Detection 
2386 

Radio  telescopes  -  Puerto  Rico 

804 

Radio  waves  -  Interferometers 
2700 

Radio  waves  -  Properties 
803,  1180,  2776 

Radioactive  decay  -  Threshold  energy 
906 

Radioactive  fallout  -  Polar  regions 
292 

Radioactive  isotopes  -  Chemical  reactions 
468 

Ridioacuve  isotopes  -  Nuclear  properties 
268,  269 

Radiofrequency  -  Breakdown 
485 

Radioisotopes 

see  specific  types  of  "adioisotopes,  e,g, , 
Cold  isotopes  (Radioactive) 

Radiometers  -  Applications 
437,  1794 

Raman  spectra  -  Temperature  dependence 
1818 

Rliiian  spectroscopy  Crystal  lattices 
300 

Rinijets  -  Aerodyiu  iiii  s 
951 
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Ramjets  -  Performance 
2573,  2574 

Random  noise  -  Angle  modalation 
1822 

Rare  earth  compounds  -  Crystal  growth 
3168,  3169 

Rare  earth  compounds  -  Fermi  surfaces 
888 

Rare  earth  compounds  -  Magnetic  oroperties 
1034 

Rare  earth  elements  -  Atomic  energy  levels 
901 

Rare  earth  elements  Band  theory 
1691 

Rare  earth  elements  -  Crystallography 
1724,  29C  i,  2909,  2911,  2913 

Rat  (  earth  elements  -  Magnetic  properties 
1103,  1107,  2577 

Rare  earth  elements  -  Shielding 
1678  1685 

Rare  earth  elements  -  Solid  state  physics 
1308 

Riire  earth  elements  -  .Spectra 
1292,  1334 

litre  earth  oxides  -  Structural  model 
3126 

Raie  earth  research  -  Symposium 
1307 

Rai e  gases 

see  also  specific  gases,  e.g. ,  Argon 

Rate  gases'-''Pnei gy  levels 
630,  647,  2925 

Rai  c  gases  -  Molecular  orbitals 
634 

Rare  gases  -■  Optical  excitation 
727 

Rare  gase- Oscillation 
974 

til  re  gases  -  Scattering 
963 

liir.  lied  Ga.s  Dynamics  -  Symposium 
2970 

liitioiul  functions  -  Convergence 
1069-1072 

RDX  -  Exjilosion  effects 
3030,  3031 

RDX  -■  Sur'ace  projicrties 
15 

Reaction  (Psychologv)  -  1  auimation  theory 
1953,  1961 

Reaction  (Psychologv I --  learning 
2428 

Rt,.tium  (Psvchohx;', )  -  Tracking 
1346 

Reaction  kmetn  s  •-  Isolujie  efieil 
818-820 

Re.iition  kmetiis  -  Malhemat it al  analysis 
995 

Rial  I  ion  kinelus  -  Measuicment 

951,  1458,  1488,  2927-2930 

Reailion  kmelics -Proton  exchange 
256 

React  ton  Kim  tics  -■  Svmposiuni 
2082 

Reaelinii  tiinelics  Theory 
9,  2161,  2163 


Realtime  operators  -  Parameters 
1033 

Recall Acoustic  factors 
1958 

Recall  -  Deafness 
1956 

Recall  -  Ranschburg  phenomenon 
1960 

Recombination  reactions  -  Catalytic  effects 
790,  791,  2472 

Recombination  reactions  -  Kinetics 
2928 

Recombination  reactions  -  Plasmas 
209 

Recombination  reactions  -  Spec'rographic  analysis 
2119 

Rectangular  bodies  -  Magnetic  fields 
1745 

Redundancy  codes  -  Mathematical  analysis 
371 

Reentry  vehicles  -  Atmospheric  entry 
3056 

Reentry  vehicles  -  Control 
1045 

Reflectivity  -  Piezoelectric  effect 
618 

Reflexes  -  Sleep 
2588 

Refractive  index  -  Measurement 
196,  1132 

Refractive  index  -  Temperature  effects 
1645 

Refractory  niaterial.s  -  Oxidation 
11,  14 

Refractory  materials  -  Thermal  properties 
2047 

Refractory  metals  -  Corrosion 
11 

Refractory  metals  -  Field  emission 
2059 

Reinforcement  (Psychology),  -  Attitudes 
2938,  2939 

Reinforcement  (Psychology)  -  Control 
2206 

Relativistic  A.strophysics  -  Symposium 
2630 

Relativity  -  Quasi- stellar  sources 
2829 

Relativity  theory  -  Astrophysics 
2937 

Relativity  theory  -  /itomic  orbitals 
1237 

Relativity  theory  -  Cryogenics 
2741 

Relativity  theory  -  Electromagnetic  waves 
2922 

Relativity  theory  -  Energy 
2433 

Relativity  theoiy  -  Field  theory 
2635,  2636,  2631,  2923 

Relativity  theory  -  Fluids 
2933 

Relativity  theory  -  Cravity 
138,  140,  2924 

Relativity  theory  -,  Hvperfine  structure 
276 
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Relativity  theory  -  Mathenattcal  analysis 
141,  2631.  2632 

Relativity  theory  -  Nuclear  reactions 
2634 

Relativity  theory  -  Photons 
142 

Rleativity  theory  -  Poles 
1664 

Relativity  theory  -  Quantum  mechanics 
139,  141 

Relativity  theory  -  Spinor  groups 
2830 

Relativity  theory  -  Statistical  mechanics 
932 

Relativity  theory  -  Velocity  space 
2933 

Relaxation  time  -  Atomic  energy  levels 
2162 

Relaxation  time  -  Galvano- magnetic  effects 
2991 

Relaxation  time  -  Mathematical  analysis 
642,  1173 

Relaxaticn  time  -  Measurement 
709,  2150 

Relaxation  time  -  Reaction  Icinetics 
1804,  2082,  2163 

Relaxation  time  -  Spin- rotation  interactions 
2880 

Relaxation  time  -  Temperature  dependence 
2828 

Relaxation  time  -  Theory 
923 

Relaxation  time  -  Translational  effects 
2881 

Relaxation  oscillators  -  Mathematical  analysis 
1145 

Religion  -  Parachute  jumping 
178 

Reproductive  system  -  Autonomic  nervous  system 
1370 

Reproductive  system  -  Male 
1367 

Research  program  administration  Electronics 
330,  367 

Research  programs  -  AdminisUation 
46,  47 

Research  proposals  -  Preparation 
39 

Reserpinc  -  Biochemical  effects 
1018 

Resistance  (Electrical)  -  Alloys 
400 

Resistance  (Electrical)  -  Anisotropy 
680 

Resistance  (Electrical)  -  Impurity  scattering 
3160 

Resistance  (Electrical)  -  Local  mode  effects 
3156 

Resistance  (Electrical)  -  Mathematical  analysis 
182,  340 

Resistance  (Electrical)  -  Measurement 
2774 

Resistance  (Electrical)  -  Phase  studies 
423 

Resistance  (Electrical)  -  Pressure  effects 
74,  75,;  144,  623 


Resistance  (Electrical)  -  Spin  theory 
3171 

Resistance  (Electrical)  -  Stresses 
ei4 

Resistance  (Electrical)  -  Temperature  effects 
905 

Resonance  -  Antiferromagnetism 
1681 

Resonance  -  Frequency  measui’ement 
789.  2823 

Resonance  -  Superconductivity 
2073 

Resonance  absorption  -  Harmonic  generation 
2036,  2037 

Resonance  absorption  -  Inelastic  scattering 
3092 

Resonance  absorption  -  Line  spectrum 
2011 

Resonance  absorption  Temperature  effec  ts 
3078 

Resonance  scattering  -  Perturbation  theory 
401 

Resonant  cantics  -  Mathematical  analvsis 
219 

Retina  -  Nervous  system 

2311..  2316,  2321 
Retina  -  Photoscnsitivitv 

2312,  2319 
Retina  -  Physiology 
167 

Retina  -  Pigment 
170 

Retina  (Pigeon)  --  Nerve  fibers 
668 

Retina  (Rat)  -  Nerve  cells 
1837,  1838 

Retention  (Psychologv)  -  Display  systems 
1348 

Retention  (Psvchology)  -  Information  tlieorv 
1954 

Rhenium  -  Field  emission 
2059 

Rhenium  compounds  -  Chemical  reactions 
1970 

Rhenium  -  Speclrugraphic  aiulysis 
3221-3223 

Rhythm  (Biology)  -  Inseits 
.)36 

Rhythm  (Biology)  -•  Nerve  ells 
185 

Rhythm  (Biology)  -  Tlieorv 
2421 

Ribonucleic  acids  -•  Biosynthesis 

589..  1007-1009 
Ribonucleic  acids  -  Genetics 

589,  1319 

Ribosomes  -  Electrophoresis 
933 

Ribosomes  -  Metabolism 
2080 

Rieinaiin  spaces  -  Harmonic  functions 
2C50 

Ries/.-Tliorin  theory  -  Set  theory 
2300 

Rigid  bodies  -  Motion 
153 


I 


922 


AIR  FORCE  SOENTinC  RESEARCH 


Subjeit  Index 


Rings  -  Loading  (Mechanics) 

1608 

Rings  (Mathematics)  -  Theory 
259,  503,  1096 

Risk  -  Psychometrics 

1113 

Rocket  engines  -  Heat  transfer 
863 

Rocket  engines  -  Light  emission 
2962 

Rocket  engines  -  Vibration 
869 

Rocket  motors  -  Combustion 
861 

Rocket  motors  -  Convection 
4 

Rocket  motors  -  Liquid  rocket  propellants 
2417 

Rocket  motors  -  Oscillation 
2353,  2462,  2463 

Rocket  motors  -  Test  methods 
9C3 

Rocket  propellants  -  Combustion 
79,  111,  2091,  2130 

Rocket  propellants  -  Ignition 
3026 

Rocket  propellants  -  Reaction  kinetics 
79 

Rocket  propellants  -  Thermodynamics 
2295,  2296 

Rocket  trajectories  -  Mathematical  analysis 
1022 

Rockets  -  Thrust 
1023 

Rodents  -  Ear 

1433,  1434 

Rods  -  Cavitation 
2066 

Rods  -  Elasticity 
2640 

Roles  fBehavior)  -  Social  structure 

1114 

Rotational  energy  -  Measurement 
378,  380 

Rotational  vibration  •  Simulation 
1000 

Rubidium  -  Fluorescence 
3174,  3178,  3179 

Rubidium  -■  Hyperfine  structure 
3203,  320' 

Rubidium  Masers 
734 

Rubidium  -  Nuclear  spin 
1154 

Rubidium  compounds  -  Antifcrromagnetic  properties 
1301 

Rubidium  compounds  -  Color  centers 
1205 

Rubidium  compounds  -  Elastic  constants 
2156 

Rubidium  compounds  -  Thermodynamics 
845 

Rubidium  compounds  -  Ultraviolet  spec  Ira 
2540 

Ruby  '  Electron  spin  resonance 
1744 


Ruby  -  Magnetic  properties 
1049 

Ruthenium  compounds  -  Luminescence 
2069 


Salts  -  Parenteral  infusion 
941,  942 

Salts  -  Thermodynamic  properties 
1228 

Salts  -  Viscosity 
2474-2476 

Sampled- data  systems  -  Discrete- time  processes 
312 

Sandwich  panels  -  Mechanical  properties 
2374,  2377,  2379 

Satellites  -  Orbit  determination 
461 

Satellites  -  Rotation 
153 

Satellites  (Artificial)  -  Electromagnetic  radiation 
2916 

Satellites  (Artificial)  -  Spin  stabilization 
1456 

Scandium  isotopes  (Radioactive)  -  Nuclear  energy  levels 
909 

Scattering 

see  also  as  a  subdivision,  e.  g, ,  Electrons  - 
Scattering 

Scattering  -  Mathematical  analysis 

193,  15  29,  1660  ,  21  68  ,  2169  ,  2238  ,  25  22 

Scattering  -  Relativity  theory 
519 

Scattering  -  Statistical  mechanics 
732,  733 

Scattering  -  Test  equipment 
784 

Scattering  amplitudes  -  Hard  sphere  potential 
1539 

Schlieren  photography  -  Optical  instruments 
1569 

Schottky  defects  -  Dielectric  constant 
1193 

Science  -•  History 
1429 

Science  education  -  Teaching  methods 
3035 

Science  Information  Personnel  -  Symposium 
40 

Scientific  instruments  -  Design 
1140,  1141 

Scientific  personnel  -  Attitudes 
2646 

Scientific  research  -  Air  Force 
47 

Scientific  research  -  rhemical  sciences 
43 

Scientific  research  -  -'ost  analysis 
39 

Scientific  research  -  Education 
3035 

Scientific  rescan  h  -  Information  sciences 
38 

Scientific  research  Management  enirieeering 
46 

Scientific  research  -  Rocket  propulsion 
79 
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Scientilic  research  -  Seismology 
45 

Scientific  research  -  State- of- the  art 
2065 

Scientific  research  management  -  Data  control  systems 
42 

Sea  urchins  -  Embryology 
670 

Search  theory  -  Information  retrieval 
3124 

Seismic  arrays  -  Crustal  studies 
886 

Seismic  wares  -  Analog  model  studies 
2892 

Seismic  waves  -  Attenuation 
226,  23‘.,  1965 
Seismic  waves  -  Detection 
59,  3012 

Seismic  waves  -  Dispersion  studies 
2891 

Seismic  waves  -  Mathematical  analysis 
225,  1964,  2890 

Seismic  waves  -  Multichannel  filtering 
28  93 

Seismic  waves  -  Polarization 
2558 

Seismic  waves  -  Propagation 

222,  235,  390,  391,  395,  2052 
Seismic  waves  -  Sources 

228 

Seismic  waves  -  Spectra 

223,  233 

Seismic  waves  -  Statistical  analysis 
433 

Seismic  waves  -  Velocity 
230,  231,  765 

Seismograms  -  Mode  theory 
2894,  2895 

Seismograms  -  Optical  diffraction 
1932 

Seismographs  -  Digital  systems 
227 

Seismological  stations  -  Canada 
59 

Seismological  sUtions  -  Earthquake  catalogs 
2060 

Seismological  stations  -  Functions 
394 

Seismology  -  California 
388,  393,  395 
Seismology  -  Computers 
391 

Seismology  -  Data  processing  systems 
1932,  3012 

Seismology  -  Earth  models 
77  3  ,  28  8  9 

Seismologv  -  Earthquakes 
1281,  2060 

Seismology  -  Geological  faults 

224,  225 

Seismology  -  Great  Britain 
886 

Seismology  -  Greece 
2052-2054 

Seismology  -  Mathematical  analysis 
2061 


Seismology  -  North  America 

229 

Seismology  -  Nuclear  explosions 
222 

Seismology  -  Ohio 
3195 

Seismology  -  Recording  systems 
392 

Seismology  -  Spain 
1280,  1283 

Seismology  -  Structural  geology 
389,  435 

Seismology  -  Symposium 
1282 

Seismology  -  Underground  explosions 
887 

Seismology  -  Underwater  explosions 
1965 

Seismology  -  VELA  uniform  program 
45 

Seismology  -  Wave  functions 

230 

Seismology  -  Wave  propagation 
2891,  2892 

Seismology  -  West  Germany 
2871 

Seismometers  -  Noise  spectrum 
435 

Seismometers  -  Ocean  bottom 
432 

Selection  rules  -  Excitation 
1894 

Selenides  -  Superconductivity 
425 

Selenium  -  Crystal  growth 
3146 

Selenium  alloys  -  Electrical  properties 
2912 

Selenium  alloys  -  Phase  studies 
2909 

Selenium  compounds  -  Nuclear  magnetic  resonance 
1484 

Selemui.i  crystals  -•  Growth  morphology 
3152 

Semiconductor  devices  -  Hall  effect 
2385 

Semiconductor  devices  -  Oscillators 

337 

Semiconductor  devices  -  P-N  junctions 

338 

Semiconductor  devices  -  Surface  properties 
2797 

Semiconductor  devices  -  Switching  circuits 
334 

Semiconductors  -  Atomic  orbitals 
1377 

Semiconductors  -  Band  theory 
2622 

Semiconductors  -  Birefringence 
613 

Semiconductors  -  Compressive  properties 
612 

Semiconductors  -  Symposium 
1221 

Semiconductors  -  Crystal  lattice  defects 
2625 
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1930 

Semiconductors  -  Electrical  properties 

105,  495,  2910,  2912 

Semiconductors  -  Electron  beam  interaction 
1219 

Semiconductors  -  Electron  diffraction  analysis 
1294,  1296,  1297 

Semiconductors  -  Electronic  properties 
621,.  1544,  1725 

Semiconductors  -  Ferromagnetic  materials 
2607 

Semiconductors  -  Impurities 
623 

Semiconductors  -  Infrared  absorption 
1703,  2617 

Semiconductors  -  Lasers 
1668,  2591 

Semiconductors  •-  Optical  projierties 

494,  495,  1041,  1042,  1194,  1669,  2795,  2827 
Semiconductors  -  Plasma  physics 
1826,  2589 

Semiconductors  -  Properties 
107 

Semiconductors  -  Radiation  damage 
2590 

Semiconductors  -  Scientific  research 
1183 

Semiconductors  -  Surface  properties 
2796 

Semiconductors  -  Transport  properties 

106,  610,  611,.  614,  1295,  2281,  2550 
Semiconductors  -  Tunneling 

617,  1216,  2608 

Semiquinones  -  Electron  spin  resonance 
738 

Sensory  deprivation  -  Study  techniques 

2989 

Sensorv  mechanisms  -  Pam 
1648 

Sensory  perception  -  Central  nervous  system 
1777 

Sensory  perception  -  Motion 

2990 
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426 

SuperconducliMly  -  Transition  temperatures 
420,  421,  427,  429 

Superconductors  -  Attenuation 
2955,  3100 

Superconductors  -  Band  theory 
1545 

Superconductors  -  Crystal  lattices 
420 

Sigierconduclors  -  Impurities 
302 

Superconductors  -  Infrared  absorption 
674-676 

Superconductors  -  Magnetism 
1677,  1679,  1722 

Superconductors  -  Penetration  depth 
1728 

Superconductors  -  Resistance 
3140 

Superconductors  -  Solenoids 
1706 

Superconductors  -  Superfluidity 
1687 

Superconductors  -  Thermal  properties 
409,  411,  415,  417,  1707 

Superconductors  -  Tunneling 
1519 

Sigierfluid  helium  -  Microscope  theory 
1081  ^ 

Superfluidity  -  Gyroscopes 
2025,  2027 

Superfluidity  -  Inertia 
402 

Superfluidity  -  Quantum  mechanics 
1663,  2026 

Superfluidity  -  Vortices 
2024 

Supersonic  combustion  -  Research 
951,  952 

Supersonic  flow  -  Aerodynamics 
2306 

Supersonic  flow  -  Boundary  layer  separation 

vv5o 

Supersonic  flow  -  Flutter 
2-6,  1598 

Supersonic  flow  -  Gas  dynamics 
2542 

Supersonic  flow  -  Jel  mixing 
2369 
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Siflftersomc  flow  -  Wedges 
1582 

Supersonic  velocities  -  Measurement 
2572 

Surface  chemistry  -  Catalytic  excitation 
2472 

Surface  impedance  Transport  properties 
2336 

Surface  pinning  -  Magnetization 
2340 

Surface  processes  -  Reaction  kinetics 
15,  962 

Surface  properties  -  Analysis 
966,  967,  1192,  2382 

Surfaces  -  Cleaning 

1294,  1296,  1297 

Surfaces  -  Cyclotron  resonance 
285 

Surfaces  -  Molecular  interaction 
791,  792 

Surfaces  -  Scattering 
1603,  1738 

Suspension  devices  -  Oscillation 
1980 

Switching  circuits  -  Design 
2S43 

Switching  circuits  -  Linear  systems 
356,  1174 

Switching  circuits  -  Synthesis 
354,  355,  1160 

Symmetry  (Crystallography)  -  Tensor  analysis 
1101 

Symmetry  Principles  -  Symposium 
1917,  1918 

Symposia  -  Acoustics 
2038 

Symposia  -  Antennas  and  propagation 
1276 

Symposia  -  Complex  analysis  (Mailiematics) 

1996 

Symposia  -  Differential  and  combinatorial  topology 
1261 

Symposia  -  Differential  equations 
50 

Symposia  -  Documentation 
896 

Symposia  -  Fluid  mechanics  and  heat  transfer 
1400 

Symposia  -  Free  radicals 
2257 

Symposia  -■  Inorganic  chemistry 
2481 

Symposia  -■  International  years  of  the  quiet  sun 
60,  61 

Symposia  -  Ion  engines 
2127 

Symposia  -  Philosophy  and  linguistics 
1828 

Symposia  -  Physics  of  semiconductors 
2589-2591 

Symposia  -  Physics  of  solids  at  high  pressures 
76 

Symposia  -  Plasma  engines 
2127 

Symposia  -  Quantitative  biology 
685 


Symposia  -  Rare  earth  research 
1307 

Symposia  -  Rarefied  gas  dynamics 
2970 

Symposia  Reaction  kinetic  - 
2032 

Symposia  -  Relativistic  astrophysics 
2630 

Synipo.sia  -  Science  information  personnel 
40 

Symposia  -  Seismology 
1282 

Symposia  -  Statistical  mechanics 
1077 

Symposia  -  Systems  theory 
2391 

Synchronous  computers  -  Scientific  research 
1174 

Synchrotron  radiation  -  Plasma  jets 
347 

Syntax  -  Grammar 
1836 

Syntax  -  Programming  language 
542,  870 
Syntax  -  Theory 
1753,  1754 

Synthesis  -  Combinatorial  analysis 
310 

Synthetic  rubber  -  Industrial  production 

475 

System  theory  -  Analysis 
370-372,  1214 

System  Theory  -  Symposium 
2391 

Systems  engineering  -  Mathematical  analysis 
344,  2389 

Systems  engineering  Optimization 

476 

Systems  engineering  -  Relative  sensitivity 
1185 

Systems  engineeilng  -  Simulation  method 
1214 


Tables  -  Distribution  theory 
1217 

Tactile  perception  -  Electrical  stimulation 
935 

Tantalum  -  Emission 
109,  2251 

Tantalum  -  Field  evaporation 
2287 

Tantalum  alloys  -  Superconductivity 
416 

Target  acquisition  -  Tracking 
1347 

Teaching  machines  -  Control  systems 
2833,  2835 

Teaching  machines  -  Digital  computers 
1171,  1179 

Technological  intelligence  -  Layman 
1121 

Technology  -  History 
1429 

Tectonics  -  Great  Britain 
886,  887 
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Television  coiiiniunication  sys'enis  -  USSR 
15t6,  ISbfc 

Television  systems  -  Noise 
1747,’  1793 

Television  transniission  -  Pulse  code  modulation 
!H2 

Telluric  cm  i  ents  -  Geoohysics 
2956 

Tcllundcs  -  Conductivity 
425,  2C22 

Tellurium  alloys  ■  Impurities 
3C20 

Tellurium  alloys  -  Phase  studies 
2908,  2911,  2913 

Tellunuiii  alloys  -  Properties 
2618,  2910 

Temperature  (Neel)  -  pressure  elfects 
74,  75 

Tensile  properties  Dilation 
206f 

Tensoi  aailysis  -  Defomiation 

2859 

Tensor  analysis  -  Invaiiance 

2860 

Tcnsoi  analysis  -  Mali  i\  alpelira 
501 

Tinsoi  analysi.s  -•  Quaiitein  imclianus 
296 

Tensor  analv  5is  -  Rtlalivity  Iticoiv 
2830 

Til  Ilium  (ompounds  -  0\k1(  s 
3126 

Tci  lain  -  Mappinp 
2102,  2103 

Tiiiistrial  miipmtisni  -  Tuniulenn 
2801 

Tetialluoiohjdiarine  -■  Chemical  leaitions 
82.  2051 

Tell  all  ,'di  ofuran  Inliaied  .spccirum 
1321 

Tetiairi'tliyli-ilnlenelerrocene  -  Ciystal  ftru'tjie 
464 

Telrvl  -  Surlaie  properties 
15 

Thal.imus  -■  Nervous  system 
2578 

Thalamus.-  Pituit.iry  hormones 
587 

Th.il.inius  -  Slinuilalion 
2056.  2291 

Thallium  ((impounds  -  Plmtolvsis 
2840 

Tli.illumi  halides  -  Nuclear  iiiapnetic  risonanci 
625,  620 

Theoiinis  -  Calculus  ol  variations 
2212 

Theoiems  -  0|)('r.itois  (.M.lthemalies) 

2062 

Thei.ipv  -  Hypnosis 
2292 

rhernial  .leceleratoi  s  -  Pioueitii  s 
1003,  1004 

Tiieimal  cailion  atoms  -  Reaction  pi.iduct- 
471 

riieimal  conduelivitv  -  liound.iiv  value  piohlems 
1982 


Thermal  conductivity  -  Crystal  lattices 

2549 

Thermal  conductivity  -  Determination 
956.  2375 

Thermal  conductivity  -  Magnetic  lields 
1692 

Thermal  dillusion  -  Theory 
1353 

Thermal  dilfusioii  -  Transport  properties 
1580,  1585 

Thermal  expansion  -  Determination 
1494 

Thermal  neutrons  -  Scatterini; 

823 

Thermal  properties  -  Cryogenics 
776-779 

Thermal  proijertics  -  Magnetohydrodynamics 
562 

Thcimal  radiation  -  Magnetic  field  effects 
736 

Thermal  radiation  -  Superfluidity 
406 

Thermal  radiation  -  Supersonic  Ilow 
1582.  1583 

Thermal  resistivity  -  Electron  spin 
2336 

Thoinial  stress  -  Measurement 
1455 

Thermal  stress  -  Pressure  effects 
2641 

Thermionic  converters  -  Plasma  properties 
1770,  3006-3008 
Thermioiiic  ..mission  -  Lasers 
109 

Thermodynamic-  equilihi  lum  -  Inhibition 

1497.,  1498 

Thermodynamic  properties  -  Stress  effects 
2876,  2677 

Thcrnoxivnamics  -  Boundary  layer 
2008 

Therniodyiwmic-s  -  Chemical  coupling 
197 

Thermodynamics  •  Combustion  prtxiucts 

2295.,  2296 

Theriiiodynanocs  Crystal  lattice  defects 
2615 

TIu  1  ni(xlyn.>mics  -  Gas  flow 
2406 

Thei modynamics  ■-  Infrared  spectroscopy 
3C63.  3064 

Till  1  niixlviumits  -  Irreversible  processes 
2144 

■’'hcniioJvnaniics  -■  Mathemalicalanalysis 
1701 

Tlu  inioJviumics  -  Potent la I  cfi rets 
661 

Theii.iodynaniics  -  Reviews 
489 

Thermodynainies  -  Theorems 
2115 

rherinoclectric  power  -  Statistical  nieclunics 

2550 

TIu  ■  moeleclricily  -  Energy  convei  sioii 
2093 

Iheriiienueleai  reactions  Conti  ol 

1.570.,  1763 
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Thermonuclear  reactions  -  Heat  trarisler 
1759 

Thermonuclear  reactions  -  Spectra 
1760-1762 

Thiazyl  fluorides  Synthesis 
116 

ThiK'-ciiess  •-  Measurement 
379 

Thin  films 

see  also  Films 

Thin  filnis^ 'Annealing 
825 

Thin  films  -  Boundary  ^.ilue  problems 
622 

Thin  lilnis  -  Growth 
3167 

Thin  films  -  Magnet  ,c  fields 
309,  2340 

Thin  films  -  Superconductivity 
1519 

Thin  films  -  Transport  properties 
907,  908,  1257 

Thiocyanates  -  Chemical  reactions 
2897 

Thiocyanic  acids  •  Microwave  spectra 
882 

Thiols  -  Microwave  spectra 
883 

Thiqjhenes  -  Complex  compounds 
3191 

Thiosulphates  -  Stereochemistry 
2231 

Thiourea  -  Complex  compounds 
1927 

Thirst  (Birds)  -  Motivation 
2254 

Thorium  isotopes  (Radioactive)  .-  Fission  neutrons 
1662 

Three-dimensional  flow  -  Equations 
1566 

Threshold  logic  -  Application 
980 

Threshold  logic  -  Network  synthesis 
2097 

Thruot  -  Constraints 
1004 

Thrust  -  Optimization 
1023 

Thryratrons  -  Light  pulses 
78 

Thymidines  -  Free  radicals 
876 

Thyroid  gland  -  Hyperglycemia 
1373 

Thyroid  hormone  -  Secretion 
1380,  1381 

Time  systems  -  Theory 
1024,  2110 

Tin  -.  Deuteron  bombardment 
903 

Tin  -  Mossbauer  effect 
3078 

Tin  -  Surface  impedance 
285 

Tin  allovs  -  Superconductivity 
422 


Tin  crystals  -  Whiskers 
683 

Till  hydrides  -  Electron  .spin  icsoiunce 
881 

Tin  isolopos  (Stable)  -  Proton  scattering 
1649 

Tissues  (Biology)  -  Amines 

1361-1363,  1471,  1472 

Tissues  (Biology)  -  Calcium  ions 
459 

Tissues  (Biology)  -  Osmosis 
3021 

Titaiutes  -  Cry.stal  stiuctare 
1641 

Titaruites  -  Inliared  spec'ra 
1025 

Tit,)n!iim  alloys  -  Eleetriial  resistance 
423 

Titanium  alloys  -  Paramagnetism 
1705 

Titanium  allovs  -  Superconductu ilv 
416 

Titanium  alloys  --  Ultrasonic  waies 
1733 

Titanium  isotopes  (Siable)  -  Nuclear  eneigy  levels 
1646,  1652,  1653 

Topological  algebraic  structures  -  Gioups 
601 

Topological  spaces  -  Function  spaces 
1913,  1914 

Topology  -  Differential  geometry 
136 

Topology  -  Electrical  networks 
1144,  1148,  1177,  1795 

Topology  -  Fixed  point  tlieorems 
1915 

Topology  -  Functional  ,analv.sis 

1070,  1190,  1263,  1264,  1947 

Topology  -  Fuessner's  mctliod 
1170 

Topology  -  Graphic  analysis 
160 

Topology  -  Measure  theory 
547 

Topology  -  Surfaces 
1259 

Topology  -  Tchebychoff  approximation 
480 

Toroids  -  Experiments 
1005 

Torsion  -  Disks 
1606 

Toxicity  (Guinea  pig)  -  Elect '■ophyi.iolngy 
2506 

Tiacer  studies  -  Photolysis 
1356 

Tracking  -  Performance  (Human) 

1346-1349 

Trajectories  -  Analysis 
2370 

Tiajeetories  -  Optimi/ation 
1935,  3010,  3011 

Tiansduceis  -  Diaphr,igms 
194 

Transducers  -  Grooce  guides 
2393 
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Transfer  matrix  -  Flow  growth 
369 

Transfer  of  training  -  Analysis 
981 

Transfer  orbits  -  Tecimique 
1021 

Transfer  trajectories  -  Optimization 
2372 

Transformations  (Mathematics)  -  Groups 
3046 

Transformations  (Mathematics)  -  Hyperon  decay 
2447 

Transformations  (Mathematics)  -  Operators 
2999 

Transformations  (Mathematics)  -  Topology 
1177 

Transformers  -  Electrical  networks 
2780,  2781,  2785,  2787,  2790 

Transformers  -  Information  theory 
2778 

Transistor  amplifiei  s  -  Analog  computers 
788 

Transistors  -  Circuits 
334 

Transistors  -  Distortion 
1225 

Transition  elements  -  Band  theory  of  solids 
426 

Transition  elements  -  Magnetic  properties 
2822 

Transition  metals  -  Complex  hydrides 
197  2 

Transition  n.etals  -  Superconductivity 
431 

Transition  metals  -  Thermal  resistivity 
2337,  2338 

Transition  temperature  -  Physical  factors 
427,  428 

Transition  temperature  -  Scattering 
411 

Transmission  lines  •  Nonplanar  surfaces 
1064 

Transmission  lines  -  Synthesis 
1028,  2396 

Transonic  flow 

see  also  Hypersonic  flow 

Transonic  flow  -  Mathematical  analysis 
1637 

Transpiration  cooling  -  Chemical  reactions 
6 

Transport  coefficients  -  Wave  numbers 
2773 

Transport  properties  -  Couette  flow 
752 

Transport  properties  -  Gas  flow 
'.372 

Transport  properties  -  Gases 
977 

Transport  properties  -  Mathematical  analysis 
142,  1203,  1574 

Transport  properties  -  Measurement 
2281,.  2282 

Transport  properties  -  Perturbaiion  theory 
2120 

Transport  properties  •-  Pressure  effects 
1293 


Transport  properties  -■  Statistical  analysis 
1981 

Transport  properties  •  Thermodynamics 
2114 

Transpo  "heory  -  Statistical  mechanics 
c 

Traveling  wave  tubes  -  Converters 
322 

Traveling  wave  lubes  -  Quantum  mechanics 
329 

Trees  (Mathematics)  -  Electrical  networks 
1144,  1148,  1170,,  1177 

Trematodes  -  Life  cycle 
1119 

Triatomlc  molecules  -  Pclential  functions 
2883 

Trifluoroelhylene  -  Microwave  spectroscopy 
>15 

Trigger  circuits  -  Design 
1375 

TTimesitylboron  -  Free  radicals 
3080 

Trinitrotoluene  -  Surface  properties 
IS 

Tritiated  compounds  -  Gas  chromatography 
1356,  1357 

Tritium  -  Electron  scattering 
2754 

Tritium  -  Thermonuclear  reactions 
1759-1761 

Tuned  circuits  -  Capacitance 
2942 

Tungstates  -  Superconductivity 
424 

Tungsten  -  Electrodes 
1809 

Tungsten  -  Mossbauer  effect 
1202,  3053 

Tungsten  Properties 

969,  2059,  2382,  2383 

Tungsten  alloys  -  Mechanical  properties 
1597 

Tungsten  alloys  -  Superconductivity 
419 

Tungsten  compounds  -  Solid  state  phjsics 
816 

Tungsten  compounds  -  Synthesis 
1911 

Tungsten  cry.stals  -  Surface  properties 
967 

Tungsten  isotopes  (Stable)  -  Magnetic  moments 
1657 

Tunnel  diodes  -  Amplifiers 
361 

Tunneling  (Electronics)  -  Green's  function 
1519 

Tunneling  (Electronics)  -  Perturtation  theory 
616 

Tunneling  (Electronics)  -  Phonons 
617,  2608 

Tunneling  (Electronics)  -  Semiconductors 
615,  620,  1218 

Tunneling  (Electronics)  -  Superconductivity 
3139 

Turbulence  -  Analysis 
128,  1189 
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Turbulence  -  Bounf’dn  lu\er 
2348 

Turbulence  -•  Mcasur<->i\<'nl 
2982 

Turbulence  -  Plaxniu  tncdiuip 

1158..  117u,  27f)j 
Turbuleiuc  -  Prensurc  iiudu  n' 

2344 

Turbulence  -•  Thermal  jiroputic' 

1580.,  308'J 

Turbulent  buundar \  lavtr  -  An  inpit^.n 

2006,  2007 

Turbulent  btiund.li  s  la\ci  -  Huu  luM- 
2697 

Turbulent  buund,ir\  la\ei  -  Slu.n' 

2699 

Turinjt  niathines  -  t  oniput.U’,jn,il 
1841 

Tuo-diniens\(iiul  fUn*  -  SU"i‘alimi  pmni 
2750 

Tyrosine  Antiucn-anttbods  riaiifus 
3112 


Ultrasonic  absorption  -  Tempcialun  cffoi-' 

1768 

Ultrasonic  propatration  -•  Measurement 
1734 

Ultrasonic  radiation  -  Absorption 
3019 

Ullrasomc  radiation  -  Earth  models 
769 

Ultrasonic  radiation  -  Electronic  structure 
3100 

Ultrasonic  radiation  -  Magnetic  fields 
1708 

Ultrasonic  radiation  -  Nondestructive  testing 
2638 

Ultrasonic  radiation  -  Quantum  oscillations 
1693,  3101 

Ultrasonic  tests  -  Applications 
2157 

Ultrasonic  waves  -•  Magnetic  fields 
1733 

Ultrasonics  -  Attenuation 

C21,  1079,  1771,  1783,  3158 

Ultrasonics  -  Geology 
2629 

Ultrasonics  -  Physiological  research 
2986 

Ultraviolet  radiation  -  Photochemistry 
2104 

Ultraviolet  spectra  -  Isotope  effects 
2540 

Underground  explosions  -  Seismic  waves 
389 

Underground  explosions  -  Tectonic  strain 
228 

Underground  explosions  -  Wave  amplitude 
222 

Underwater  equipment  -  Transducers 
432 

Upper  atmosphere  -  Auroral  electrons 
2511 

Upper  atmosphere  -  Field  theory 
2455 


Upper  atmosphere  Gases 
1940 

Ur.inium  -  Resonance  cross  sei  tions 
757 

Uranium  -  SuperconductiiHv 
427 

Urluii  sociology  -  Analvsis 
1115 

I  riiuirv  system  -  Obstruction 
440,  457 

Urinary  system  -  Oxygen  tension 
45( 

Urine  Amines 
13(3 

U.-ine  -  Excretion 

939,  940,  942 

USSR  -  Mass  media 
158U,  1588 


Vacuum  .ipparatus  -  Electron  beams 
101 

Vacuum  apparatus  -  High  temperature  research 
()86 

Vacuum  systems  Aluminum 

1511 

Vacuum  sysleins  --  Electrical  breakdown 
3066 

Vacuum  systems  -  Metals 

1512 

Valence  -  Wave  funelions 
2084 

Van  der  Waal’s  forecs  -  Condensed  systems 
3082 

Vanadium  -  Emission  spectra 

832 

Vanadium  -  Properties 
1055,  U9t,  1575 

Vanadium  alloys  -  Superconductivity 
416 

Vanadium  penloxide  crystals  -  Optical  absorption 
2183 

Vaporization  -  Thermodynamics 
1398 

Vapors  -  Chemistry 
2270 

Vapors  -  Electrical  conductance 
1743 

Varactor  diodes  -  Cutotf  frequency 
1750 

Variational  calculus  -  Differential  equations 
152 

Variational  calculus  -  Stochastic  processes 
154 

Vasoactive  agents  -  Lymph 
454 

Vasoactive  agents  -  Thal.imus 
587 

Vasopressin  -  Biosynthesis 

3141 

Vasopiessin  -  Secretion 

3142 

Vector  analysis  Slabiliiv 
49 

Venturi  luhes  -  Superfluid  How 

1698,.  1732 
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Vi  nus  -  Radio  astronomy 
807,  17&4,  3196 

Very  low  frequency  -  Atmospherics 
2776 

Vihralion  -  Distal  simulation 
922 

Vibration  -  Dynamics 
1632,  1979 

Vibration Mathematical  analysis 
1631,  1634,  2375,  2379 

Vibration  -  Potential  theory 
822 

Vibration  -  Pressui-e  effects 
1600 

Vibration  -  Stability 
205 

Vibration  Stress  effect 
1629,  1630,  2165 

Vibration  -  Theory 
862 

Vibrational  constants  -  Determination 
990,  2131 

Vibromc  spectrum  -  Thermal  effects 
1575 

Video  signals  -  Radio  noise 
1793 

Vinyl  compounds  -  Stereochemistry 
2678,  2679 

Vinylazulenes  -  Synthesis 
1344 

Vinylcyclohexane  -■  Polymerization 
1941 

Viscoelasticity  -  Theory 
2142 

Viscometers  -  Rolling  ball  technique 
3154  ^ 

,  Viscosity 

sec  also  as  a  subdivision,  e.  g  ,  Fluid  Tow  - 
Viscosity 

Viscosity  -  Measurement 
2184,  2474-2476 

Viscosity  -  Pressure  dependence 
3154 

Viscous  flow  -  Mathematical  analysis 
331 

Vision  -  Adaptation 

1316.  2311,  2312 

Vision  -  Physiology 

2258,  2259,  2314,  2988 

Vision  -  Stimulation 
1871 

Vision  (Cat)  -  Electroencephalography 
666 

Vi.sion  (Cat)  -  Test  methods 
1090-1092 

Vision  (Insects)  -  Mathematical  models 
180 

Vision  (Octopus)  -  Brain  lesions 
1450 

Vision  (Octopus)  -  Elcctroretinography 

Visual  cortex  (Cat)  -  Photic  stimulation 
1320 

Visual  cortex  (Moiiltty)  -  Stimulation 
1089 

Visual  perception  -  Performance  (Human) 

1957 
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Visual  perception  -  Psychometrics 
2425,  2426 

Visual  perception  -  Stimulation 
1883,  2424 

Visual  perception  -.  Test  methods 
57,.  58 

Visual  threshold  (Cat)  -  Defects 
1039 

Visual  thresholds  -  Analysis 
2424 

Vocabulary  -  Algebraic  topology 
438 

Volumetric  analysis  -  Calorimeters 
2546 

Volumetric  analysis  -  Electrolysis 
2148 

Vortices  -  Bose  gas 
270,  271 

Vortices  -  Magnetohydrodynamics 
1327,  1920 

Vortices  -  Mathematical  analysis 
30' 

Vortices  -■  Quantum  mechanics 
663,  664,  1663,  2024 


WADEX  -  Analysis 
52 

Wakes  -  Axisymmetric  flow 
384,  2357,  2364 

Wakes  -  Free- mixing 
2371 

Wakes  -  Hypersonic  flow 
2628 

Wakes  -  Slender  bodies 
381 

Wakes  -  Two-dimensional  flow 
2365 

Water  -  Decomposition 
912 


Water  -  Electron  scattering 
1240,  1890 
Water  -  Excretion 
941 

Water  -  Ingestion 
2565 


Water  -  Parenteral  infusion 
939,  940,  942 
Water  -  Spectra 

210.  1642,  '889,  2821 
Water  -  Vaporization 
1137 


,  28  69  ,  28  70  ,  288  2 


Water  vapor  -  Emissivity 
2867 


Water  vapor  -  Lasers 
1226 


Wave  dispersion  -  Theory 
2701,.  2792 

Wave  equations  -  Boundary  value  problem 
3055 

Wave  functions  -  Determination 
959,  1125 

Wave  functions  -  Eigenfunction  expansion 
2479 

Wave  functions  -  Equations  of  motions 
2305 
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Subject  Inde^ 


Wave  functions  -  Hydrodytiamics 
loei 

Wave  functions  -  Inelastic  scatterin,; 

2715 

Wave  functions  -  Mathematical  an_i!ysi£ 
697,  956,  1083 

Wave  functions  -  Polarization 
2083 

Wave  functions  -■  Relativity  theorv 
1237 

Wave  mechanics  -  Amplifiers 
329 

Wave  transmission  -  Dielectrics 
2612 

Wave  transmission  -  Resonance 
2218 

Wave  transmission  -  Vector  analysis 
181 

Waveguides  -  Electru  fields 
2388 

Waveauidc--  -  Mapnetohydrodviiamiss 
187 

Wa.ei  uides  -■  Mah.eniatical  analysis 
308 

Wavtvuides  -  bropapation 

324..  26C‘6 

Wavelengths  -  Fluorescence  analysts 
2405 

Waves  -  Anisotropic  medium 
2250 

Weapon  systems  -  Game  theory 
56 

Weather  forecastiiiv?  -  St,itisiieal  analysis 
1332,  1324 

Wedges  -  Hypersonic  How 
?95,  2C58 

Wedges  "  Magnetohyvlrodviiamies 
2545 

W  'dues  -  Supersonic  flow 
1582 

Whiskers  (Crystals)  -  Elasticity 
C83 

Whiskers  (Crysiaisi  -  Electncal  resisiam 
682,  684 

Whistlers'-  Attnospiiv'ric  sounding 
2772 

Whistlirs-  Elei  Iromagnetic  interferes' c 
2791-2793 

W'lnd  -  Ctcean  turrents 
1627 

W'lnd  tunnels  -  Appliiatiuiis 

380.,  2341 
Wings  -  Drag 

2508,  2509 

Word  association  --  Thtorv 
981 


Xenon  -  Chemistry 
638 

Xenon  -■  Crystal  parameters 
2551 

Xenon  -  Excitation 

647,,  727 

Xenon  -  Heat  transfer 
1633,;  1636 


Xenon  -  Plasma  propulsion 
973,  974 

Xenon  -  Spectra 
<128  ,  826 

Xenon  flucndts  -  Moleiular  structure 
634 

X-ray  absorption  -  Mathematical  aialysis 
191 

X-ray  diffraction  aralysis  -  Graphics 
232 

X-rav  diffraction  analysis  -  Incoherent  scattering 
193 

X-ra>  diffraction  aialysis  -  Instrumentation 
188,;  189 

X-ray  enussions  -  Electron  interactions 
1517 

X-ray  spectra  -  Measurement 
826,  828.  829,  831 

X-ray  spectra  ■-  Scintillation  counters 
1647 

X-ray  spectroscopy  -  Crystals 
1044 

X-ray  spectroscopy  -  Instrumentation 
2403 

X-rays  -  Lunar  generation 
2511 

X-rays  -  Reflection 

830,  1230,  1738 

X-rays  -  Statlering 
732,  1239 


Yagi  antemas  -  Wave  transmission 
1058,  1059 

Yeast  -'  Protein  synthesis 
3184 

Ytterbium  -  Atomic  energy  levels 
1335 

Ytterbium  -  Par.imagnetic  resonanee 
1103 


Zeeman  effect  -  Level  crossings 
715 

Zinc  -  Hydrolysis 
2547 

Zinc  -  Properties 

566,  775,  3094,.  3099 

Zinc  alloys  -  Kermi  surfaces 
567 

Zini  alloys  -  Thermodyianiirs 
2618 

Zinc  compounds  -  Paramagnetic  resonance 
817,  2884,  2887 

Zinc  crystals  -  Grain  boundaries 
2181 

Zinc  i  rysUls  -  Whiskers 
682 

Ziiie  telluride  -  Conductivity 
26'22 

Zinc  tungstate  crystals  -  Growth 
3151,  3165 

Ztrcc.iates  -  Spectra 
1800,  1825 

Zirconium  -  Deuteron  bombardment 
903 


93b 


f 


AIR  FORCE  SaENTinC  RESEARCH 

Subjet  t  Index 

Zirtomuiii  -  Oxidation 
1488-1491 

Zirconiuni  alloys  -  Ultrasonic  properties 
1708 


'  939 


Zirconium  compounds  -  Density 
2284 

Zone  melting  --  Applications 
1198,  3163 


*  U  S  GOVtRNMENT  PRINTING  OFFICF 


1969  0-36*-:24 


